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Introduction

Industrial Hygiene - the
science of protecting the
health and safety of workers
through:

* Anticipation,

« Recognition,

« Evaluation, and
« Control

Source: OSHA

...of workplace conditions that may cause
workers’ injury or illness.
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Health Risks

Heart Ailments Lung Damage Sterility
CNS Damage Kidney Damage

Safety Risks
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Breathed in
(most common route)

Inhalation:

Swallowing via eating

Ingestion: or drinking

Drawn through skin

Absorption: eye surface

Penetration through

*Injection: the skin
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* Sleeplessne
* Mental confusic
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Exposure Condition Exposure Example

_ : H,S exposure
ACUTE SIS, .h'gh within a confined
concentration
space
Delayed; generally Contln_uous; fo_r long ASbestosis
for years periods of time

Source: U.S. Army Corps of Engineer.
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100 Effective Dose ToxicDose
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Source: OSHA Increasing Doge =————i
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excretia
presence a
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Eliminates the exposure
before it can occur

Elimination/
Substitution

Administrative &
Work Practice Controls

Personal Protective Equipment
(Including respirators)

Requires a physical change
to the workplace

Requires worker or employer

to DO something

Requires worker
to WEAR something
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Steps for
Transitioning to
Safer Chemicals
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Chemi

* Engineering con
* Ventilation —local (hc
* Process and equipment
* |solation/automation

Example: Replacing transfer belts with screw
augers on sand movers used in hydraulic
fracturing will help contain sand and reduce
dust release (lowering exposure to silica).
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| HYDROGEN SULFIDE

EXTREME HEALTH
HAZARD

FATAL OF. HARMFUL
- IF INHALED
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* These limits prote
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* Known to ca

* Compounds are
widely used

* Major source of exposu
“hotwork” on stainless stee
other alloy steels containing
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* EXposure pc
as manufactur
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* Impo
earth’s

* Can cause |
cancer, as well

* Exposure to respirak
* Inhalation of small partic
in air
 Common with operations

such as cutting, sawing,
and drilling
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throat irritation; dizzine

* Prolonged exposure: lung dz
including lung, larynx, and urinz

* Certain fumes and gases can lead t
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Chemical F

« Exposure to welding
affected by:
* Welding process
* Materials used
* Location (outside, enclosed space) “
* Work practices
* Air movement
» Use of ventilation
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* Confined
bins, boilers,
underground utili
spaces more than 4’

* Hazardous atmosphere
* Oxygen-deficient g £

* Hydrogen sulfide ‘4 e
¥ AREA

e Carbon monoxide  vr—

EXTREME HEALTH
HAZARD

FATAL OR HARMFUL § §
IF INHALED
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Source: OSHA Source: OSHA
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http://en.wikipedia.org/wiki/Image:Toxicodendron_radicans.jpg
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* Wear prog
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The best way to protect yourself from Zika, as
well as other mosquito-borne illnesses, is to
prevent mosquito bites by using insect repellent,
wearing long sleeves and pants, and reducing
mosquito breeding grounds, such as standing
water. Source: OSHA; photos courtesy of CDC.
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Temperature = Radiation Vibration Noise
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Health
Effects

. Red cluster of bumps/blisters; |
Rash; Cramps | Heavy sweating Muscle pains orF;p/asms

Dizziness, light-headedness,
weakness, heavy sweating, pale
skin, sick to stomach

>104F body temperature. Red,
hot, dry skin; dizziness;
confusion; unconscious

Cause Symptoms

Loss of body
fluids/salts

Exhaustion

Rapid body

AELE temperature rise
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JSHA Heat Safety Tool

Or Enter Numbers:

Temperature  Humidity

89 cf 30 a_.{,

Heat Index 109.7 °F

Risk Level

Precautions

More Info
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https://www.osha.gov/SLTC/heatillness/heat_index/heat_app.html

Engineering Administrative PPE

Air conditioning Emergency plan  Insulated PPE, in
Ventilation Acclimatization some work places
Cooling fans Adequate water « Thermal clothing
Local exhaust Work/rest cycles (cool vests)
ventilation Avoid hottest times;

Reflective shields adjust work demands

Insulation Rotate job functions

Eliminate steam Buddy system
leaks Monitoring

Eliminate or sukb
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Health

Effects Cause Symptoms

Uncontrolled shivering; slurred |
speech; memory loss;
blue/purple skin

Body temperature

Hypothermia drops <95F

Frostbite Exposed to <OF air Pale, C.Old’. W?nyWh.'te skin;
tingling; stinging

- (] ® '
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Engineering Administrative

» Heaters Warm liquids
« Shield work areas Adjust work schedule
(windbreaks) Buddy system
Monitoring
Frequent breaks in
warm areas
Acclimatization

Eliminate or sukb
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PPE

Layered clothing
Hat or hood, face
cover, gloves
Clothing out of
fabric that retains
insulation even
when wet
Insulated and
waterproof boots
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Physical Hazards and Controls

Exposure to radiation:

102 10* 10% 108 10'° 10'210'QM0' 10 102° 10221024 1026
non-ionizing radiation s ionizing radiation
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Engineering Administrative PPE

Enclose/Shield work Clearly mark « RF/MW protective
areas to minimize controlled spaces suits, including head
stray radiation Minimize exposure and eye protection
Interlocked doors on times Safety glasses,
devices that can Location/ goggles, welding
produce acute installation of helmets, or welding
thermal injuries devices face shields with

Remote operation of Proper appropriate filter
radiation-producing maintenance lenses
devices

Eliminate or sukb
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Health Effects

Circulatory
disturbances,
such as VWF and
HAVS

Sensory nerve
damage

Muscle, bone,
and joint injury

Early Signs and
Symptoms

Intermittent
tingling of one or
more fingers
Blanching of
fingertips

Pain in fingers

=lExperiDoc®©2018

Later Signs and
Symptoms

Loss of sense of touch;
numbness

Blanching of entire fingers
Loss of grip strength

Sever pain

Carpal tunnel syndrome
Pain and loss of strength in
arms

Loss of finger dexterity or
coordination
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Engineering

Vibration reduction
equipment

Vibration dampeners
or shields to isolate
source of vibration

from employee

Eliminate or st

=lExperiDoc®©2018

Administrative PPE

Proper positioning « Anti-vibration
and grip; let the gloves
machine do the work

Job rotation

Limit duration of task

Proper maintenance
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Health Effects Signs and Symptoms

Tinnitus Ears feel stuffed up

Permanent hearing loss Ringing in the ears

Physical stress Limited ability to hear high frequency

Psychological stress sounds, understand speech, and
communicate
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Typical Sound Levels (dBA)

140 - Threshold of Pain

130 - Jet Taking Off (200 ft. away)
120 - Operating Heavy Equipment
110 - Night Club {w/ music)
100 - Construction Site

90 - Boiler Room

80 - Freight Train {100 ft. away)
70 - Classroom Chatter

B0 - Conversation {3 ft. away)

S0 - Urban Residence

40 - Soft Whisper (S ft. away)

30 - North Rim of Grand Canyon
20 - Silent Study Room

10

0 - Threshold of Hearing {1000 Hz)
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Engineering

Use low-noise tools and
machinery

Place a barrier between
noise source and worker
Enclose or isolate noise
Weld parts rather than
rivet

Use acoustical materials
Install silencers,
mufflers, or baffles

Eliminate or sukb
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Administrative PPE

Increase distance
between source
and worker

Alter work
schedule

Limit time of noise
exposure

Provide quiet
areas for breaks

Ear plugs
Ear muffs
Hearing bands
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Noise
Reduction
Rating 29 DECIBELS

WHENWORN AST 5
HIGHER NUMBERS DENOTE GREATER PROTECTION

XYZ Corporation Model EXP 579
Anytown, USA

Federal Law prohibits LABEL REQUIRED BY
ramoval of this label prior EPA U.S EPAREG, 40 CFR
to purchase PART 211 Subpart B

Noise
Reduction
Rating 1 6 DECIBELS

WHENWORN AS DIR O
HIGHER NUMBERS DENOTE GREATER PROTECTION

XYZ Corporation Model EXP 579
Anytown, USA

Federal Law prohibits LASEL REQUIRED 8Y
remaval of this label prior EP A U.S. EPA REG. 40 CFR
to purchase PART 211 Subpart B
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Source of photos: OSHA
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