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Objectives
1. Define Industrial Hygiene (IH)
2. Understand the Impact and Human Toll of Occupational Disease
3. Overview the Heightened Health Risks Construction Workers Face to Health Stressors
4. Review Ergonomics in Construction/Maintenance Work
5. Respiratory Exposures in Construction/Maintenance Work
6. Anticipating, Identifying, and Controlling Exposures to Health Stressors
7. Managing Health Risks in the Dynamic Construction Environment
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“ W H AT I S I N D U S T R I A L H YG I E N E ? ”
IH Defined
“Industrial hygiene is the science of protecting and enhancing the
health and safety of people at work and in their communities. Health
and safety hazards cover a wide range of chemical, physical,
biological and ergonomic stressors. Those dedicated to anticipating,
recognizing, evaluating and controlling those hazards are known as
Industrial Hygienists. They are professionals dedicated to the wellbeing of people – at work, at home and in the community.” - ABIH
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The Numbers are In….
• 86% of worldwide occupational deaths due to work-related diseases – per the AIHA

• 6,500 people die each day as a result of work related diseases
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Increased Risk to Overall Health to
Construction and Maintenance
Wo r k e r s
• Working primarily in construction trades exacerbates the usual decline in overall
health, increasing likelihood of functional limitations, arthritis, back problems,
chronic lung disease, and stroke in later years. The gap in these health problems
between construction trade workers and white-collar workers increases over time.
These findings were published in the - Journal of Occupational and Environmental
Medicine.
• Fluid nature of construction and maintenance tasks prove harder to be anticipated
and controlled
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WHY SHOULD IH BE A PRIORITY?
According to the Center for Construction Research and Training:
•30-40% of construction workers suffer musculoskeletal disorders and chronic pain.

•50% of construction workers have noise-induced hearing loss.

•Construction workers account for 17% of workers with elevated blood lead levels*, which is
disproportionately high because construction is only 8% percent of the workforce.
Lead

exposure can damage the nervous system, kidneys and other organs, and cause

infertility and miscarriages.

•When welding, 75% of boilermakers, 15% of ironworkers and 7% of pipefitters exceed the
accepted 8-hour level for manganese exposure, a known neurotoxin in steel that can cause
neurological damage similar to Parkinson’s disease.
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WHY SHOULD IH BE A PRIORITY?
•Effects from IH-related hazards reduce “healthy life
years” (via diseases like asthma, hearing loss & tinnitus,
cancers, neurological disorders, etc.)

Healthy Life Years Concept:
Years of healthy life for 1990
•

In 1990, the life expectancy at birth for the total population was 75.4 years
and the corresponding number of years of healthy life was 64.0 years. This
means that people born in 1990 can expect to experience an average of 85
percent of full function over their lifetimes, assuming that the mortality and
health situations observed in 1990 are maintained throughout their lifetimes.
The corresponding expected average of 15 percent dysfunction over the
population’s lifetime represents illnesses, both acute and chronic, that occur
throughout a lifetime as measured by activity limitation and perceived health.

7

8

High Stress, High Risk Construction Environments
Burden Overall Health
• Chronic High Stress directly affects heart health, stroke risk
• Chronic pain has been shown to negatively affect overall mental health
• High noise environments reduce healthy life years by increased daily stress, and
eventual social isolation from accelerated hearing loss in older age.
• Unpleasant Comfort facilities, lack of sanitary break areas, working outside all
contribute to increased stress and exposures to contaminants.
• Construction workers have higher incidence of obesity and higher incidence of
smoking.
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Ergonomic Stressors & Aging
C o n s t r u c t i o n Wo r k f o r c e
Per NIOSH Study:
• Results showed that about 40% of older construction workers over the age of 50
suffered from persistent back pain or problems.
• Jobs involving a great deal of stress or physical effort significantly increased the risk
of back disorders and longest-held jobs in construction increased the odds of back
disorders by 32%.
• Poor physical and mental health were strongly correlated with back problems.
• Enhanced interventions for construction workers are urgently needed given the aging
workforce and high prevalence of back disorders in this industry.
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Preventing Back Injuries & Soft
Tissue Injuries in Construction
Ergonomic Risks Involve Force, Frequency, and Posture
•

Back/shoulder injuries/chronic back pain
•
Manual Material Handling Reduction, Policies & Best Practices
•
Policies, weight limits for lifting, lift-assist equip, carts, gantries

•

Poor posture and awkward body positioning
•
Apply Hierarchy of Controls to identified ergo hazards
•
Training on identifying and correcting at-risk postures
•
Moving point of work to ergonomic position, or moving person to
ergonomic point of work with lifts, ladders, etc.
•
Ultralight tools
•
Task specific ergonomic tools

•

Long hours on feet = spinal stress/impact
•
Implement EHS Program to Provide EE’s Annual Footwear Budget
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I H ’s & E r g o n o m i s t s C a n H e l p
IH’s & Ergonomists can help find solutions for ergonomic
stressors related to construction tasks.

At-risk posture, Lower Back

Rebar Tying Tool Extension

11

12

E r g o n o m i c To o l s i n C o n s t r u c t i o n

Drill Jack

Anchor Jack

Flatbed
Ladder

Autofeed Screw Gun w/
Extender

Crane w/ tilting cabin to
reduce static tilted neck
postures
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Respiratory Exposures
According to The Center for Construction Research and Training
• Lung cancer deaths are 50% higher among construction workers than the U.S. population, even
when adjusted for smoking.

• Construction workers are twice as likely to have chronic obstructive lung diseases, such as
chronic bronchitis and emphysema, as the rest of our nation.

• Construction workers are five times as likely to have a cancer of the lung lining, mesothelioma,
and 33 times as likely to have asbestosis, an incurable and fatal lung disease.

• Of thousands of construction workers examined in this decade, 5% had asbestosis and 20%
had scarring of lung lining from asbestos exposure.

• Construction workers breathe dust (containing silica, asbestos and other particulates), welding

Silicosis of the Lungs

fumes (containing heavy metals) and toxic gases.
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Respiratory Stressors in Construction
Where are the hazards?
A broad range of construction activities like:
• Fugitive dust from site
• Heavy Equipment
• Cutting, grinding, disturbing concrete materials
• Stonemasonry
• Demo work, handling /disturbing demo materials
• Sweepers, manual sweeping
• Surface grinding, asphalt milling
• Crushing
• Abrasive blasting
• Drilling and coring
• Welding fume in air, settled dust
• Clearing and removing rubble
• Tuckpointing
• Blowing & Compressed Air
• Tunneling
• Corrosive liquids vapors in soils, pipes, tanks, pits
• Laying epoxy floors and carpentry
• Cleaning, refinishing solvents (mineral spirits, methylene chloride, VOCs)
• IDLH gases such as Carbon monoxide, hydrogen sulfide, & ammonia

14

7

2/14/2020

15

OSHA Respirable Crystalline
Silica Standard Rulemaking
•

In 2018 OSHA established new employer requirements for employees exposed
to new Action Level of .025 mg/m3

•

Lowered PEL from .1 to .050 mg/m3

•

Provides specified control methods for various common construction tasks via
new “Table 1”

•

Requires exposure monitoring be performed when Table 1 controls cannot be
utilized, and for silica tasks not included in Table 1

•

Requires the use of engineering and work practice controls (Restricted Work
Zones, HEPA tool attachments, use of water-supplied tools, HEPA vacuuming vs
dry sweeping, sweeping compound)

•

Establish and implement silica control plan

•

Medical Surveillance Requirements
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H e a l t h E f f e c t s F r o m Va r i o u s D u s t s
Different types of dust have different “target
organs” in the body:
• Asbestos: Lung cancer, mesothelioma
• Silica: Silicosis, potential lung carcinogen, chronic kidney disease, COPD
• PCBs: in caulking, paints & coatings, ballasts, indoor air contaminant, fluids,
and causes brain cancer, neurological disorders, and reproductive issues
such as low birth weight and motor response issues.
• Heavy metals:
•
•
•
•
•

Hex Chromium (Cr) lung cancer
Cadmium (Cd) lung, kidney & prostate cancer
Nickel (Ni): lung and nasal cancer
Manganese (Mn): Parkinson's-like neurological effects
Lead: central nervous system, kidney disease, blood

• Exposures occur mainly through inhalation, but certain contaminants can be
harmful if ingested (heavy metals), and others can be harmful to the skin
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Occupational Skin Disorders
Construction and maintenance trades are at
heightened risk to skin disorders
• Allergic Contact Dermatitis is one of most common occupational illnesses.
(via metals, epoxy and acrylic resins, wet cements, solvents, rubber
additives, chemical intermediates)
• Preventing chemical contact with skin is critical for prevention
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U t i l i z i n g S D S ’s t o A n t i c i p a t e a n d
Control Hazards
Helpful in Initial Hazard Determination:
• Section 2- Hazard ID: Carcinogenicity, skin absorbent, sensitizer, irritant,
reproductive hazard, environmental hazard
• Section 3- Hazardous Components
• Section 4- First Aid Measures , info on symptoms and effects
• Section 7 - Precautions for Safe Handling and Storage: PPE/clothing, housekeeping,
incompatibles, temp & humidity
• Section 8 - Exposure Control Measures: PELs, TLVs, ventilation, more specific PPE info
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Regulated Air Contaminants and
H a z a r d o u s & To x i c S u b s t a n c e s
• OSHA 1910.1000 and 1926 Subpart Z standards cover maintenance and
construction workers exposed to regulated toxic substances
• Establish Permissible Exposure Limits (PELs) and Ceiling(C) Limits
• PEL is an 8-hour time weighted average (TWA) exposure to a given air
contaminant
• ACGIH’s more conservative 8-hour PEL equivalent is called a Threshold Limit
Value (TLV)
• Air contaminants expressed in airborne levels via PPM or mg/m3
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American Conference of
Governmental Industrial
Hygienists (Association)

• ACGIH ® is a 501(c)(3) charitable scientific organization that
advances occupational and environmental health.
• ACGIH’s more conservative 8-hour PEL equivalent is called a
Threshold Limit Value (TLV)
• Threshold Limit Values (TLVs) refer to airborne concentrations
of chemical substances and represent conditions under which it
is believed that nearly all workers may be repeatedly
exposed, day after day, over a working lifetime, without
adverse effects.
• Management should always first consider ACGIH TLV’s before
OSHA PEL’s as many PEL’s haven’t been updated since 1970
when they were first established.
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Air Monitoring for Gases

Photoionization detector (PID)
•

Realtime accurate readings for volatile organic compounds in solvents,
degreasers, fuels, and plastics (benzene, diesel, methylene chloride, etc.)

•

Datalogging capability

•

Commonly use 10.6 eV or 11.7eV lamps, with the 10.6 eV lamp being more
chemical specific and 11.7 eV having the broadest range.

•

With correct lamp installed, program unique correction factor (CF) for the
chemical of interest
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Confined Space Entry-type
Multimeter, Real-time

Active air sampling equipment for
respirable particulates for TWA or STEL
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Gas Detector Tubes w/ Grab
Sampling Pump

Particle Counter, Real-Time
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Noise Exposure in Construction
• According to a 2011 study, almost 75% of construction workers are exceeding the
NIOSH recommended level of noise – per AIHA
• OSHA’s PELs for noise is 90dB for 8-hour TWA, 5dB exchange rate
• ACGIH is 85db for 8 hour TWA, 3dB exchange rate
• Noise dose determined by IH noise dosimetry study
• Can lead to noise induced hearing loss, tinnitus
• Chronic noise exposure has been linked to increased stress, poor heart health,
increased risk of stroke
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Managing Health Hazards in
Construction and Maintenance
Wo r k

Control of health hazards in these settings requires a
collaborative, multi-faceted approach in these dynamic work
settings.
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Examples of IH Services Offered:
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• Air sampling
• OSHA Silica Rule compliance
• IAQ Survey
• Hexavalent Chrome and welding fume panel
• Heavy metals
• Dusts: minerals, metals, respirable fraction, and nuisance
• VOC’s, Alcohols, chemical vapors, solvents, ammonia
• IDLH and LEL Atmospheres (CO, H2S, etc.)
• Particulate Matter Studies

• Noise Sampling
• Sound Mapping
• Baseline noise surveys
• Noise dosimetry, + extended shift

• Ergonomic Assessments

• Heat Stress Monitoring:
• Baseline heat stress surveys (via WBGT)
• Heat stress study (WBGT + work factors)

• Lighting Surveys and Mapping
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