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TRAINING OBJECTIVES

* TO LEARN ABOUT HAZARD CONTROL BY USING THE FIVE ELEMENTS OF THE
HIERARCHY OF CONTROLS:

ELIMINATION
SUBSTITUTION

ENGINEERING CONTROLS
ADMINISTRATIVE CONTROLS

5. PERSONAL PROTECTIVE EQUIPMENT (PPE)

e TO CONDUCT AN INTERACTIVE DISCUSSION OF HAZARD CONTROLS FOR A COUPLE OF
EXAMPLE SCENARIOS
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WHAT IS THE HIERARCHY OF CONTROLS?

* A METHOD OF IDENTIFYING AND MITIGATING EXPOSURES TO OCCUPATIONAL
HAZARDS

e DEVELOPED BY THE NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY & HEALTH
(NIOSH) & WIDELY ACCEPTED & PROMOTED BY SAFETY ORGANIZATIONS

e THE HIERARCHY OF CONTROLS PRIORITIZES HAZARD CONTROL MEASURES
BASED ON THE PREMISE THAT IF THE HAZARD YOU'VE IDENTIFIED CAN'T BE
ELIMINATED, THEN FOLLOW THE HIERARCHY TO SELECT THE NEXT-BEST CONTROL
TO MITIGATE THE RISK OF AN ACCIDENT, INCIDENT, INJURY, OR NEAR-MISS IN
THE LABORATORY
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THE NIOSH HIERARCHY OF CONTROLS - VISUAL

NIOSH HIERARCHY OF CONTROLS

Most ‘
effective Elimination Physically remove

the hazard
I Substitution —| Replace the hazard
Isolate people
from the hazard

Administrative Change the way
I controls people work
Protect the
Least worker with PPE

effective
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ELIMINATION

e PHYSICALLY REMOVE/ELIMINATE THE HAZARD

* THE PREFERRED WAY TO CONTROL A HAZARD AND SHOULD BE USED WHENEVER
POSSIBLE

o OFTEN THE MOST DIFFICULT TO IMPLEMENT IN AN EXISTING PROCESS BUT CAN
BE INEXPENSIVE AND SIMPLE TO IMPLEMENT IF THE PROCESS IS STILL IN DESIGN
OR DEVELOPMENT STAGE

 EXAMPLE: MOVING A NOISY PIECE OF EQUIPMENT FROM A ROOM OCCUPIED
BY PEOPLE TO A ROOM WITHOUT OCCUPANTS
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SUBSTITUTION

* SIMILAR TO HAZARD ELIMINATION

* INVOLVES REPLACING/SUBSTITUTING SOMETHING THAT IS HAZARDOUS WITH
SOMETHING THAT IS NOT HAZARDOUS

o CARE MUST BE TAKEN TO ENSURE A NEW HAZARD IS NOT INTRODUCED WHEN
SUBSTITUTING ONE MATERIAL FOR ANOTHER

* EXAMPLE: REPLACING/SUBSTITUTING A SOLVENT-BASED PAINT WITH A WATER-
BASED PAINT
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ENGINEERING CONTROLS

e NEXT BEST OPTION AFTER ELIMINATION OR SUBSTITUTION

e THE HAZARD IS NOT ELIMINATED BUT WORKERS ARE PROTECTED FROM THE
HAZARD

e ESSENTIALLY, THE WORK ENVIRONMENT AND THE WORK PROCESS ARE
ENGINEERED TO REDUCE OR ELIMINATE EXPOSURE TO HAZARDS

 EXAMPLES: FUME HOODS, GLOVE BOXES, SPLASH GUARDS, SELF-CLOSING
CONTAINERS
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ADMINISTRATIVE CONTROLS

e USED TO DIRECT PEOPLE TO WORK IN A SAFE MANNER

* THE HAZARD IS NOT ELIMINATED, BUT ACCESS TO THE HAZARD IS RESTRICTED BY
THE USE OF RULES, POLICIES AND PROCEDURES

* EXAMPLES: SOPs, BUDDY SYSTEM, TRAINING & REFRESHER TRAINING, WARNING
SIGNAGE AND LABELS, CONDUCTING A JOB HAZARD ANALYSIS PRIOR TO THE
START OF A PROCEDURE
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PERSONAL PROTECTIVE EQUIPMENT (PPE)

e THE LEAST EFFECTIVE AND LEAST DESIRABLE METHOD OF PROTECTING WORKERS

* WHEN ALL OTHER CONTROL METHODS CANNOT REDUCE OR ELIMINATE THE
HAZARD, PPE MUST BE USED

e USE OF PPE IS MANDATORY WHEN WORKING IN A LAB, AS IT OFFERS
PROTECTION IN THE EVENT THAT OTHER CONTROL MEASURES FAIL

e [HE SUCCESS OF PPE DEPENDS ON WHETHER OR NOT LAB WORKERS ACTUALLY
USE IT PROPERLY

* EXAMPLES: GLOVES, SAFETY GLASSES/GOGGLES, LAB COAT, RESPIRATOR
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INTERACTIVE DISCUSSION - SCENARIO #1:

YOU ARE A FIELD BIOLOGIST WHO WORKS AT HIGH ELEVATION
(ABOVE TREE LINE) DURING MONSOON SEASON

* WHAT IS THE HAZARD? « LIGHTENING
e CAN WE ELIMINATE THE HAZARD? NS

* HOW ABOUT SUBSTITUTION® * YES, WE CAN SUBSTITUTE SPRING OR FALL

 ARE THERE ENGINEERING CONTROLS SEASON FOR MONSOON SEASON
TO REDUCE THE HAZARD OF N
LIGHTENING2 O

e« HOW ABOUT ADMINISTRATIVE e YES, WE CAN REDUCE THE HAZARD BY STOPPING
CONTROLS? WORK EARLY IN THE DAY

e |S THERE ANY PPE FOR LIGHTENING? NOT REALLY
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INTERACTIVE DISCUSSION - SCENARIO #2:

YOU ARE AN ENGINEERING STUDENT WHO MUST ATTEND AN IN-PERSON LAB
TWICE PER WEEK DURING A COVID-19 PANDEMIC

» CONTRACTING COVID-19

e WHAT IS THE HAZARD? . NO
 CAN WE ELIMINATE THE HAZARD? « NO
e« HOW ABOUT SUBSTITUTION?S * YES, WE CAN INSTALL PLEXIGLASS/SNEEZE GUARDS

BETWEEN WORK TABLES
e ARE THERE ENGINEERING CONTROLS
* YES, WE CAN LIMIT THE NUMBER OF STUDENTS IN THE

%
WE CAN USE¢ LAB, WE CAN DISINFECT SURFACES BETWEEN

e WHAT ABOUT ADMINISTRATIVE CLASSES, WE CAN BE DILIGENT ABOUT HAND
CONTROLS? WASHING & SOCIAL DISTANCING

e« HOW ABOUT PPE2 * YES, WE CAN WEAR A MASK

m ENVIRONMENTAL
\J

HEALTH & SAFETY




IN SUMMARY

* EMPHASIS SHOULD ALWAYS BE PLACED ON THE MOST EFFECTIVE METHODS FOR
REDUCING RISKS. FOR EXAMPLE, A RESPIRATOR (PPE) SHOULD NOT BE USED
FOR PROTECTION FROM CHEMICAL FUMES WHEN FUMES ARE MORE
EFFECTIVELY MANAGED BY A FUME HOOD (ENGINEERING CONTROL)

 DON'T OVERLOOK THE SIMPLE, INEXPENSIVE HAZARD CONTROL MEASURES
SUCH AS GENERAL HOUSEKEEPING AND REMOVAL OF TRIPPING HAZARDS

e EXTEND THE USE OF THE HIERARCHY OF CONTROLS TO YOUR EVERYDAY
ACTIVITIES

* FOR EXAMPLE: WALKING INSTEAD OF DRIVING (IF POSSIBLE) AND WEARING A
SEATBELT IF YOU HAVE TO DRIVE OR RIDE IN A CAR
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REFERENCES & QUESTIONS

* NATIONAL INSTITUTE OF OCCUPATIONAL SAFETY & HEALTH (NIOSH) — HIERARCHY OF
CONTROLS

 OCCUPATIONAL SAFETY & HEALTH ADMINISTRATION (OSHA) — HAZARD PREVENTION
& CONTROL

* SAFETY & HEALTH MAGAZINE — THE HIERARCHY OF CONTROLS

e LABORATORY HAZARD ASSESSMENT TOOL — AVAILABLE SOON ON THE UNM
ENVIRONMENTAL HEALTH & SAFETY WEBSITE

e« QUESTIONS?
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NEED MORE INFORMATION?

CONTACT EHS FOR MORE INFORMATION OR FOR GUIDANCE ON PPE SELECTION AND
HAZARD CONTROL

505-277-2753

m ENVIRONMENTAL
\J

HEALTH & SAFETY




THE BASICS
OF

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Presenter: Melissa Terry, Hazardous Materials Specialist

UNM Environmental Health & Safety



WHAT IS PPE?

Personal Protective Equipment (PPE) is any safety equipment workers wear to prevent injury in
the workplace when engineering and administrative controls fail to eliminate the hazard

OSHA requires employers to train employees on the proper use of PPE

In this training, you will learn:
Different types of PPE
What type of PPE is required for certain work hazards
How to properly don, doff, adjust and wear PPE
The proper care, maintenance and disposal of PPE

Some examples of consequences of improper & insufficient PPE usage
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COMMON TYPES OF PPE FOR
WORKING IN A LABORATORY

PPE to protect:
Eyes
Face
Hands
Body
Hearing

Respiratory
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EYE PROTECTION

Required when employees are exposed to hazards that have the
potential to injure or damage the eyes

Examples of hazards that can be mitigated with eye PPE:

Working with chemicals or biological material (splashes)
Working with or around tools or machinery (flying debris)

Working with or around lasers (burns)
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TYPES OF EYE PROTECTION
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Impact Protection  Laser Protection Splash Protection Welding Goggles Impact & UV Laser Protection
Goggles Protection Glasses

Regular Safety Glasses

Designed to protect your eyes from impact and dust/particulates

Splash-Proof Goggles
Designed to protect your eyes from impact, dust and splashes.

Generally stronger than regular safety glasses and are used for higher impact, particle and splash protection

Laser & Welding Goggles

Designed to protect the eyes from harmful light

All eye protection must be ANSI Z87 approved
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EYE PPE CARE & MAINTENANCE

Check for cracks or damage prior to each use

Make sure they are clean

Do not share eye PPE — Pinkeye, COVID-19 and other viruses and infections
can be contracted from sharing PPE

Store in a clean, dust-free area or in a protective case

Replace as necessary
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INSUFFICIENT PPE CONSEQUENCES
EXAMPLE #1

What happened: a graduate student researcher was working at a lab bench synthesizing one gram of diazonium perchlorate
crystals. The student was transferring synthesized perchlorate using a metal spatula when the material exploded, sending
porcelain fragments into his face. The fragments shattered the lenses of his eyeglasses and lacerated his cornea. A researcher
nearby assisted the student to the eyewash and called campus police. The student was taken to the hospital where he
underwent surgery on his eye and treatment for facial lacerations.

What went right:
The student was wearing a flame-resistant lab coat and nitrile gloves, as called or in the SOP
The student had previously read and signed the SOP and had completed Lab Safety training
Emergency protocol was followed once the incident took place
What should have been done differently:
The student was not wearing ANSI-approved safety glasses, as is called for in the SOP
The work was being performed on an open benchtop, without use of a fume hood sash or blast shield

The transfer was performed with a metal spatula, while the SOP called for use of a non-metal spatula
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INSUFFICIENT PPE CONSEQUENCES
EXAMPLE #1
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FACE PROTECTION

Required when employees are exposed to hazards that have the potential
of causing facial and/or eye injuries

Examples of hazards that can be mitigated with face PPE:
Chemical splashes
Flying particles or objects
Working with pressurized items

Working with electricity
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TYPES OF FACE PROTECTION

Face Shield
Designed to protect your entire face from impact and splashes

If a face shield is required, safety glasses are also required

Welding Shield

Designed to protect the eyes and face from harmful light
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WEAR IT CORRECTLY

If you are doing work that requires a face shield, you must also
be wearing safety glasses or goggles

Once eye protection is in place, position
face shield over face and secure on brow

with headband

Adjust to fit comfortably
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HAND PROTECTION

Required when employees are exposed to hazards that have the potential
of absorbing through the skin and/or causing hand injuries

Examples of hazards that can be mitigated with hand PPE:
Absorption of chemicals through skin
Cuts, abrasions or punctures from sharp objects
Working with extremely hot or cold items or materials

Working with electricity
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TYPES OF HAND PROTECTION

Heat Protection Leather Gloves Rubber Coated Nitrile Gloves elding Gloves
Gloves Gloves Fabric Gloves

Chemical Resistant Gloves
Designed to protect your hands from harmful chemicals and infectious agents
Cut or Puncture Resistant Gloves
Designed to protect your hands from sharp objects or edges
Temperature Resistant Gloves
Designed to protect your hands from extreme temperatures
Voltage Rated Gloves

Designed to protect your hands against electrical shock
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HOW TO REMOVE DISPOSABLE GLOVES WITHOUT
CONTAMINATING YOURSELF

Pinch and hold the outside of the Peel downwards, away from the re;ﬂ;zef%ﬂffggﬂ?ﬂg&?ng

glove near the wrist area. wrist, turning the glove inside-out. the inside-out glove with the
gloved hand.

: With your un-gloved hand, slide your
Continue to pull the glove down finger/s under the wrist of the

and over theinside-out glove Peel downwards, away from the remaining glove. Do not touch the
being held in your gloved hand. wrist, turning the glove inside out. outer surface of the glove,
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INSUFFICIENT PPE CONSEQUENCES
EXAMPLE #2

What happened: Karen Wetterhahn, Ph.D., 48 years old, internationally known research chemist was measuring
the nuclear magnetic resonance spectrum of dimethyl mercury. She was using a fume hood and was wearing a
face shield, safety glasses and latex gloves when she spilled a drop or so of dimethyl mercury on her glove.
Initially, she did not regard the incident as serious, but five months later she began having trouble with balance,
speech, vision and hearing. She was hospitalized in January 1997 and diagnosed with mercury poisoning. She
went into a coma and died six months later, in June 1997.

What went right:
Dr. Wetterhahn was wearing what believed to be sufficient PPE, and she was using a fume hood.
What should have been done differently:

Although latex gloves were, at the time, thought to be sufficient protection from organic mercury absorption,
they were not. Today, it is recommended that two pairs of nitrile gloves or laminated gloves be used when
handling organic mercury.

XA THE UNIVERSITY OF
W NEW MEXICO



INSUFFICIENT PPE CONSEQUENCES

EXAMPLE #2
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BODY PROTECTION

Required when work presents a potential for contamination or injury to
arms, legs, back or chest

Examples of hazards that can be mitigated with body PPE:
Chemical splashes
Working with radiation
Working with hot/cold metals or liquids
Working with electricity
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TYPES OF BODY PROTECTION

Lab Coats

Aprons

Chemical Resistant Sleeves

Tyvek Suits

Coveralls
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LACK OF PPE CONSEQUENCES
EXAMPLE #3

What happened: Sheri Sangji, 23 year-old research assistant at UCLA, was transferring tert-butyllithium
from the original container to another container. Tert-butyllithium is a pyrophoric — ignites on contact
with air. Sheri was wearing nitrile gloves and safety glasses but no fire-retardant lab coat over her
synthetic sweater. The syringe she was using to extract the material from the original container came
apart and spilled the material all over her body and ignited. She suffered 3" degree burns on 40% of her
body and she died 18 days later.

What went right:
Sheri was wearing nitrile gloves and safety glasses
What could have been done differently:
Sheri should have been wearing a flame-resistant lab coat
She should have been wearing clothing made of natural fibers under her lab coat

She should not have been working alone with highly hazardous materials
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LACK OF PPE CONSEQUENCES
EXAMPLE #3

Credit: UCLA
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Sheri Sangji's lab notebook page from the day of the Sheri Sangji used a plastic 60 mL syringe to transfer &

fire. BuLi.

Credit: Courtesy of Naveen Sangji

Sheri Sangj
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RESPIRATORY PROTECTION

Required when work presents an inhalation hazard
Examples of hazards that can be mitigated with respiratory PPE:
Working with highly toxic chemicals
Cleaning up chemical spills
Working in dusty environments
Painting
Welding
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— PROTECTION

TYPES OF RESPIRATORY

Dust Mask/N95

Half-Face & Full-Face Respirator
Self-Contained Breathing Apparatus (SCBA)
Powered Air-Purifying Respirator (PAPR)

Supplied Airline Respirator
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RESPIRATORY PROTECTION - FIT TESTING

You must be medically cleared to wear a respirator
EOHS can provide medical clearance

You must then be fit-tested with the respirator you
will be wearing

EH&S can perform N95 fit-testing

EH&S can arrange for a vendor to perform fit-testing
for a full-face respirator
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RESPIRATOR CARE & MAINTENANCE

Check for cracks, broken straps and other damage prior to use and DO NOT USE if any
damage is found

Use an alcohol wipe or mild soapy water to clean your respirator after each use

If respirator is contaminated and cannot be decontaminated safely, it should be disposed
of as hazardous waste through SRS

Store respirator in a dust-proof bag, away from light and heat
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HEARING PROTECTION

Hearing protection must be made available to employees when the
average noise level reaches 85 decibels

Examples of high noise areas:
Mechanical rooms
Workshops
Construction sites

Vicinity of machinery or power tools
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TYPES OF HEARING PROTECTION

Earplugs

Canal Caps

Earmuffs
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IN SUMMARY

Always wear the required PPE when working with hazardous materials
and/or processes — the consequences of insufficient PPE can be deadly

UNM provides all required PPE
Take care of your PPE —don’t share it, keep it clean

Leave work each day with all your fingers, toes and eyeballs
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QUESTIONS?

For general guidance or questions about PPE, call EH&S:
505-277-2753
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