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Introduction 
 
Over 9.6 million construction workers were employed in the United States in 2001 to help build 
roads, residential housing and commercial office buildings, and physical infrastructure to our 
country. This type of work exposes many construction workers to hazardous work tasks and 
unhealthful working conditions (1-2) Health and safety may or may not be a priority for the 
contractor. Workers may not receive medical examinations, assessments, and monitoring based 
on their occupational exposures. Some of the reasons for this include: health is a complex issue; 
long-term strategies are required; benefits are not immediate and consequently difficult to 
demonstrate; exposure to hazards with different health risks can be multiple and vary with site 
conditions; low profile; “macho” culture is inherent in the construction industry; mobile and 
temporary workforce; and lack of expertise within the industry. (3) 
 
Research and findings on Ontario’s construction workers found occupational exposures to various 
chemical substances at levels considered potentially hazardous. Contaminants found in the 
construction projects include dust from wood, concrete, diesel exhaust, and welding fumes. 
Asbestos and lead exposures also were prevalent among certain trades (4) In this particular case, a 
large construction contractor, construction manager, subcontracting trades, and an architectural 
firm were hired to design and manage the re-construction of an international airline terminal. 
Plans were drafted to renovate the existing airline terminal in order to provide more interior space 
for passenger arrivals and departures, administration offices, customer service areas, and shops. 
Health and safety plans were developed to provide oversight of the entire construction process as 
well as assist with the management and facilitation of the project. No attempt was made to 
coordinate the construction work activities with the architect or provide oversight for health and 
safety of workers and the general public. Over time, site work conditions began to deteriorate, 
which allowed both airline workers and passengers to become exposed to a variety of airborne 
and surface contaminants.  
 
 



Symptoms of Exposure to Airline Workers and Public 
 
A designated site health and safety representative for the contractor conducted regular inspections 
until being dismissed early on from the project. The project manager, a certified public 
accountant, assumed the duties as the replacement for the site health and safety representative. It 
was discovered later during a deposition that New York City building codes, at that time, did not 
require a formally trained site health and safety representative to be on-site at all time. Since then, 
the public law was amended to require designated safety personnel who meet specific educational 
and training criteria during building construction, renovation, and demolition activities. 
 
Five workers employed by an international airline testified that they became sick after only six 
months into the project. None of these airline workers had either a previous medical history or 
complained about any prior illness before the construction work began inside the terminal. These 
individuals suffered from debilitating headaches, skin irritation, difficulty breathing, eye and skin 
irritation, nose bleeds, diarrhea, feeling of tightness in the chest, wheezing, and a raspy voice with 
a barking cough. Other airline personnel testified their hands began to swell and becoming 
extremely irritated along with peeling and bleeding. Some workers smelled a sweet odor before 
becoming sick. Several airline workers eventually became permanently disabled and one worker 
later developed chronic obstructive pulmonary disease (COPD) and subsequently died because of 
her illness. 
 
Construction workers were tasked to remove asbestos pipe insulation and fiberglass insulating 
materials inside the ceiling plenum, removing gypsum wallboard and the fiberglass suspended 
ceiling tiles, jack hammer the concrete floor and install a new epoxy-based terrazzo floor in the 
terminal. Some workers experienced a metallic taste in their mouth along with headaches and 
fatigue, which was most likely attributable to periodic welding, cutting, and brazing inside the 
ceiling plenum to remove the existing piping and install new plumbing and heating systems.  
 
Passengers departing and arriving on international flights constantly complained to airline 
personnel about the surface dust outside the construction area and the odor in the air. Although 
plywood construction barriers were installed around the construction area, there was evidence 
that plastic sheeting was not in-place to enclose the top of the construction barrier into the ceiling 
plenum. Local exhaust ventilation was not provided anywhere, except during asbestos abatement. 
Large portable floor fans were installed to help reduce the dust and odor concentration in the air 
while installing the terrazzo floor. Wet methods were used to grind the concrete floor but 
housekeeping efforts were non-existent outside the containment barriers to clean up the residual 
dust. Dust and vapors generated from demolition and reconstruction processes were allowed to 
settle or become re-suspended in the air and circulate through the existing ventilation system. 
Surface dust was observed on all of the equipment, machinery, furniture, and articles throughout 
the airline terminal. Other than routine housekeeping within the public spaces, building surfaces 
remained contaminated during the entire construction project.  
 
The airline workers reported the symptoms to their management. Material safety data sheets 
(MSDS) were provided to the airline workers only after exhaustive discussion between the 
various parties. There was no attempt by either the construction manager or trade subcontractors 
to discuss the issues with the assigned architect or hire a qualified health and safety consultant. 
Workers eventually discovered they may be potentially exposed to epichlorohydrin, phenol, 
tetrahydrofuran, diglycidyl ether, and formaldehyde vapors from the epoxy resin used in the 



terrazzo floor; crystalline quartz silica and the alkaline, hygroscopic, and abrasive properties of 
calcium oxide in the cement dust; fiberglass dust from removing the existing insulation in the 
ceiling plenum and walls; and friable asbestos fibers in the pipe insulation. 
 
 
Measured Occupational Exposure 
 
After countless discussions between terminal and construction management and their contractors; 
few changes were made. Subsequently, the affected airline workers filed several non-formal 
complaints with federal OSHA. Consultants were hired by the general contractor to evaluate 
selected areas of the terminal at the discretion of the construction management firm. Another 
independent consultant hired by the airline focused on potential occupational exposure based on 
the type of construction being performed at that time. These consultants were not permitted to 
conduct a comprehensive site risk assessment or evaluation of all the occupational exposures 
affecting the airline workers. Most of the heavy demolition and re-construction work was 
performed during the evening hours when there was little activity inside the terminal. 
 
Ambient air sample results for asbestos fibers were not provided for review by the abatement 
contractor. Wipe or micro-vacuum samples were not collected to evaluate the amount of asbestos 
fibers in the residual surface dust. Although measured air concentrations of the selected toxicants 
were well below federal OSHA maximum permissible exposure limits (PELs) and ACGIH 
threshold limit values (TLVs); fiberglass and crystalline silica was found in the settled dust. Bulk 
samples collected during the terrazzo floor buffing operation contained 59.2% calcium, 1.5% 
crystalline quartz silica, 35.1% dolomite, 1.1% calcium silicates, 0.5% feldspar, 0.7% muscovite, 
and 1.9% miscellaneous material. Air sample results also indicated the presence of low levels of 
epichlorohydrin and phenol in the air. Similar test results were obtained from the Occupational 
Health Foundation when evaluating a four-story office building being constructed in Washington, 
DC (1991-1992). Respirable crystalline quartz silica dust levels ranged from 0.07 and 0.234 
mg/m3 of air during cutting and chipping concrete and 0.08 mg/m3 during grinding of the terrazzo 
floor. 
 
 

Chronic Obstructive Pulmonary Disease 
 
Chronic obstructive pulmonary disease (COPD) is a disease state characterized by airflow 
limitation that is not fully reversible. The airflow limitation is usually progressive and associated 
with an abnormal inflammatory response of the lungs to noxious particles and gases.(5). Many 
previous definitions of COPD have emphasized the terms like “emphysema” and “chronic 
bronchitis”, which are no longer included in the definition of COPD. Emphysema is the 
destruction of the gas exchange region in the lower alveoli. It is a pathological term used 
clinically to describe several structural abnormalities in those patients with COPD. Chronic 
bronchitis is the clinical term used to describe the presence of cough and sputum production over 
a period of two years. Chronic bronchitis does not reflect the major impact of airflow limitation 
on the morbidity and mortality in COPD patients. Cough and sputum production can sometimes 
occur with the development of airflow limitations. On the hand, airflow limitations may develop 
without cough or sputum production.  
 



COPD that is defined as occupational usually develops slowly, given the airflow limitation is 
chronic, and does not reverse itself despite discontinued exposure. Clinical diagnosis for asthma 
alone cannot be used for the diagnosis of COPD. Cigarette smoking is by far the predominant 
factor for developing COPD (6-7) Work-related COPD diagnosis should be based on a proper 
occupational history, which consists of a chronological list of all jobs, activities, potential 
respiratory irritants at each job, and an assessment of the duration of exposure, use of personal 
protective equipment, description of the ventilation and overall hygiene of each workplace. The 
examining or treating physician should consider epidemiological and experimental studies of 
respiratory irritating agents known to cause chronic obstructive bronchitis such as sulfur dioxide, 
mineral dusts, vanadium and endotoxin. Other chemical agents like cadmium, coal, and silica are 
occupational cohorts for emphysema. 
 
A large cohort of Swedish male construction workers were followed from 1971 to 1999(8). 
Workers were exposed to inorganic dust (asbestos, man-made mineral fibers; dust from wood, 
cement, concrete and quartz; gases and irritants from epoxy resins, isocyanates; organic solvents; 
fumes from asphalt, diesel exhaust; and metal fumes from a job-exposure matrix. When all 
subjects, including smokers, were statistically analyzed, there was an increase in mortality from 
COPD among those construction workers with any airborne exposure (RR 1.12)  
 
In a Poisson regression model, including smoking, age, and major exposure groups, exposure to 
any inorganic dust was associated with an increased hazard risk (HR 1.10), especially among 
non-smokers (HR 2.3). The fraction of COPD among all workers with any airborne exposure was 
10.7 percent whereas COPD was 52.6 percent among those workers who never smoked and 
exposed to any airborne contaminants. 
 
 
Conclusions 
 
Within a reasonable degree of scientific certainty, these airline workers and the general public 
inside the international terminal were exposed intermittently to a variety of respiratory irritants 
due to a lack of engineering and administrative controls, coordination with the architect, and 
supervision on the jobsite. Some of these chemical contaminants identified during the demolition 
and re-construction of the airline terminal include: glycidyl ether, polyamines like diethylene 
triamine and triethylene tetramine, tetrahydrofuran, calcium oxide in the cement dust, crystalline 
quartz silica, formaldehyde, asbestos, and fiberglass. Both occupational exposure and toxicity 
were consistent with clinical symptoms of these affected airline workers. Construction workers 
who performed these particular work tasks were most likely exposed to higher air and surface 
concentrations during the various work-related activities, especially since adequate engineering 
and administrative controls were not provided and the use of personal protective equipment 
lacked enforcement and supervision. The fact that one airline worker eventually died from COPD 
and four other airline workers became permanently disabled from these exposures is a tragedy. 
The health of all affected workers should be protected during each construction activity.  
 
Based on this case study, it is evidently clear that consultants who were hired to evaluate these 
worker complaints were not allowed to conduct a more comprehensive health risk assessment, 
evaluate the exposures completely, and collect the necessary air and surface samples throughout 
the entire project. In addition, a qualified health and safety representative should have inspected 
the jobsite regularly and addressed the complaints expressed by others working nearby. Early 



intervention may have prevented these occupational exposures and provided a cleaner atmosphere 
for the airline workers and their international passengers as well as the construction workers 
themselves. The cost of any worker’s health or the cost a human life should not be factored into 
the cost of doing business in the construction industry. Better communication and coordination 
efforts between the architect, construction manager, subcontractors, health and safety personnel, 
and consultants are paramount to ensure a safe and healthful jobsite. 
 
 

Bibliography 
 
1. National Institute for Safety and Health Safety and Health Topic: Construction: NIOSH 

Construction Program, http://cdc.gov/niosh/topics/construction 
 
2. National Institute for Safety and Health Publication No. 2004-146, Worker Health Chartbook 

2004, Chapter 4 – High Risk Industries and Occupations, Construction Trades, 
www2.cdc.gov/niosh-Chartbook/ch4/ch4-2.asp. 

 
3.  Gyi, D.E., Haslam, R.A., Gibb, A.G.F., Case Studies of Occupational Health Management in 

the Engineering Construction Industry, Occup. Med. 48,:4, 263-271, 1998. 
 
4. Finkelstein, M. M., Verma, D., Shai, D., DeWit., J., Stefov, E., Mortality, Cancer Incidence, 

and Workplace Exposures Among Ontario Construction Workers. 
www.wsib.on.ca/wsib/wsibsite.nsf/public/researchresultsmortalitycancerconstruction 

 
5. Boschetto, P., Quintavalle, S., Miotto, D., LoCascio, N., Zeni, E., and Mapp, C.E., Chronic 

Obstructive Pulmonary Disease (COPD) and Occupational Exposures, J. of Occup. Med. and 
Toxicology, 1:11, 2006. 

 
6. Lokke, A., Lange, P., Scharling, H., Fagricius, P., Vetbo, J., Developing COPD: A 25-Year 

Follow Up Study of the General Population, Thorax 61:935-939, 2006. 
 
7. Boschetto, P., Quintavalle, S., Minotto, D., LoCascio, N., Zeni., E., Mapp., C.E., Chronic 

Obstructive Pulmonary Disease (COPD) and Occupational Exposures, J. Occup. Me. 
Toxicology,m 1:11, 2006. 

 
8. Bergdahl, L.A., Toren, K., Eriksson, K., Headlund, U., Nilsson, T., Flodin, R., Jarvholm, B., 

Increased Mortality in COPD Among Construction Workers Exposed to Inorganic Dust, 
European Resp. J., 23:402-406, 2004. 


	CD-ROM Title Page
	2009 ASSE PDC Preview
	Copyright Notice & Disclaimer
	Foreword
	At a Glance
	Table of Contents
	Concurrent Educational Sessions
	OSHA construction Partnerships: A Case Study on the Value and Benefits
	The Sarbanes-Oxley Act for the SH&E Professional
	Mixing Water and Prevention Through Design
	Preplanning for Rescue at Height The Next Step in Your Managed Fall Protection Program
	Interpersonal Intervention for Injury Prevention: Practical Evidence-Based Strategies for World-Class Safety
	Wellness Inside: Intel's Health and Wellness Program
	Overcoming the Conflict Between Safety and Production Using Risk Management and Behavioral Safety Principles
	Systemic Incident Analysis - Using The Four-Phase Process
	Weaving a Safety, Health and Environmental Vision into the Bottom Line of the Business
	The Roles of Managers, Supervisors and Safety and Health Professionals for Maximizing Safety & Health Performance
	Positive Effects of a Fall Protection Program: A Case Study
	The ART (Assessing Risks Technique) of Injury Reduction
	The Underlying Power of an Effective Electrical Safety Program
	Engineering Principles for Safer Design
	Improving Safety Through Behavior and Gas Exposure Tracking
	Designing for Construction Worker Safety - Recent Activities and Available Resources for Designers
	The Magic of Safety Communication and Fun Safety Meetings
	The 30 Second Rules for Handling Hazardous Material Releases
	Best Practices in Ergonomics
	Protecting Critical Infrastructure and Personnel
	Global Safety and Health Briefing
	Avoiding 12 Common Mistakes in Slip, Trip and Fall Prevention
	Will Your Substance Abuse Program Manage the Risk and Defend Your Case?
	Beyond Compliance: Breaking Through to the Next Level of SH&E Excellence
	Riding the Green Wave
	Safety and Health Consultant Roles: Being the Best at Your Game
	Benchmarking - Finding Out What You REALLY Want to Know!
	The Limitations of Metal-Clad Enclosures to Protect Workers from Electrical Arc-Blast Hazards
	"COPE" & the "Rules of Engagement" - How Construction, Occupancy, Protection, Exposures and Fire-Fighting Tactics Affect the Outcome of a Fire Emergency
	Development and Implementation of Effective Driver Training Programs
	Incorporating a Rescue Plan into Your Fall Protection Program
	Introduction to Basic Scaffold Safety
	Career Success: Lessons Learned from a new CSP Salary and Demographic Survey
	Ergonomic Leadership: Motivating and Developing Ergonomic Behavior
	Effective Evacuation Planning and Preparation for Facilities
	Staying Safe While Making Money: A Discussion of the Award-Winning Safety Program
	Safe-ing History
	Objective Auditing Techniques to Control Slips and Falls in Restaurants
	EHS Management Systems: Trials and Tribulations on the Road to a Leading Indicator
	Motivating Leadership for Safety Excellence: What Really Works
	But Does It Really Work? Using Performance Technology for Safety Results
	Implementing the OSHA Voluntary Protection Program (VPP)
	Debunking the Training Myth: Why Most Safety Classes Don't Work and What to Do About It
	The Best Use of Lockout/Tagout and Control Reliable Circuits
	How Do You Provide Fall Protection in a Wind Tunnel, and Other Odd Locations?
	Reducing Stress Related Violence at 70 MPH
	La fuerza laboral latina en España y EEUU: Situación presente y programas diseñados para emjorar sus condiciones de seguridad y salud laboral
	Flame Resistant Clothing: Statistics, Standards and Safety
	Construction Can Be Hazardous to Your Health
	SH&E Metrics: From Compliance to System Improvement
	Anhydrous Ammonia - Health and Safety Issues
	Safety to the Rescue?
	Safety and the Law
	International Professional Safety Practice: A Comparison with U.S. Practice
	The World Is Not Flat... Controlling Workplace Risk
	The Aging Workplace -  It's Not Just Ergonomics, Or Will You Still Need Me, Will You Still Love Me, When I'm 64?
	Achieving Optimal Safety Results by Managing Change with Interpersonal Skills
	Creating a Safety Culture in a High Reliability Organization
	In-Vehicle Technology: Managing Crash Risk Before the Crash Occurs
	Gas Detection Technology in Confined Space
	The Competent Person: Duties for Excavation
	Assessing Best-in-Class - What Drives Superior Safety Performance?
	Proven Strategies for Implementing Change
	TSCA Chemical Recordkeeping and Reporting
	An Effective Facility Security Plan
	Designing an Emergency Management Program Utilizing Lean Six Sigma
	Hazard Awareness, Recognition, and Control: So Why Don't You Have Time to CHAT?
	NIOSH/NORA: Why Safety and Health Professionals Should Be Interested in Work Underway at NIOSH/NORA
	Emerging Issues: Navigating "UFOs": Unidentified Foreign Objects
	Foundation for Safety Excellence
	Near Miss Reporting: The Forgotten Piece for Sustainable Safety Cultures
	Continuous Safety Improvement - A Successful Case Study
	Transform Your Safety Culture: Perception Through Continuous Improvement
	Fall Protection Training: Get What You Need
	Dynamic Modeling - An Approach for theDesign of Loss Prevention Programs
	Investigating Slip, Trip and Fall Mishaps
	Effective Methods of Managing Contractor Safety to Minimize Risks and Legal Liability
	Taming the Roller Coaster—Resilience in Action
	Productive Incident Investigation of Strains, Strains and Pain
	Safe Practices for Traffic Incident Responders
	Green Beans and Ice Cream: The Definitive Recipe for Employee Engagement, Motivation and Recognition
	Health Education and Wellness for EHS Practitioners!
	Preventing and Managing Workplace Violence: An International Learning Perspective
	Identity Theft - Actions for Detection, Prevention, Redemption
	Enterprise Risk Management Profiling for H&S and Fleet Risk Managers
	Creating Sustainable Leadership Drive and Commitment for a Safety Culture
	"Your Actions Speak So Loudly I Can't Hear a Word You Said"
	Auditing Compliance with Work Permit Procedures
	The Compelling Display of Health & Safety Data to Achieve Desired Decision Making
	Teaching or Preaching... Why Stories Can Improve Safety Training
	Dust Explosion Hazard Assessment and Control
	Compressed Gas Cylinder Safety
	Qualified Person Duties to Create a Fall Protection System Meeting ANSI Z359
	Near-Misses: What Do They Mean to Management?
	Cuasiaccidentes: Qué significan para la Gerencia?
	6 ½ Simple Tools to Prove Value, Gain Cooperation and Save Lives
	@ Your Service: Greening Your Company and Creating an Environmentally Sustainable Culture
	Ergonomics Risk Assessment: Determining When, Why and How You Should Perform One
	Creating a Culture Where Employees Own Safety
	Mold Inspections - The Hurdles of the Site Professional
	Designing Safety in... and Keeping It There!
	Start Rolling the D.I.C.E. on Your Safety and Risk Management Projects
	The Essence of Safety - Do You Really Know Safety?
	Achieving Optimum Productivity from an Aging Work Force - An Integrative Behavioral-Based Injury Prevention and Wellness Program for Safety Professionals
	Increasing Our Safe Work Habits at the Beliefs Level
	YES YOU CAN... Conduct Your Own Safety Perception Survey
	No Reading or Writing Required: Safety Training Activities for Everyone
	Electrical Safety Breakdown: An Investigative Method for Electrical Events that Will Save Lives
	Fact vs. Reality: Common Myths About Driver Safety & Vehicle Crashes
	Bridging Cultural Differences
	Risk Assessment of Alternative Fuels
	Ergonomics-based Methods of Inspecting, Assessing and Documenting Environmental Sites of Injurious Falls
	Emergency Management Is Rocket Science
	Individual Fit Testing of Hearing Protectors
	Nanotechnology: Health & Safety Exposure in a Shrinking World
	Risk Management for Subcontractors
	Leading Measures of Safety Performance
	Culture: The Only Way to Get to Zero
	Separating the Wheat from the Chaff - An Analysis of Safety Management Strategies in 2008
	Training Evaluation Methods: Who, What, Why and HOW?
	A Previously Unidentified Failure Mode for Ladder-Climbing Fall Protection Systems
	Protecting Your Investment to Ensure Business Continuity
	The Bumpy Road to Success: Reducing Fleet Accidents
	Web-Based Technology: Your Competitive Advantage for Global MSDS Management
	Relational Leadership in an Electronic Age
	Managing the New Asbestos Risks: Amphiboles Minerals and Soils
	Ergonomics + Lean Manufacturing = Synergy for Workplace Improvements and Performance at Genie Industries
	Community Emergency Response: Have You Met Your Neighbors Yet?
	Adding Diversity Awareness to Your Leadership Skill Set
	Healthcare Practice Specialty Concurrent Session Forum
	Environmental Health & Safety: A Leading Influencer in Corporate Risk Mitigation Strategies
	Safety: Global Challenges, Solutions and Best Practices
	A Risk Management Approach to Public Sector Worker's Compensation
	VPP: Leaders in Safety and Health Excellence
	Safety Heroes and the Actuary's Chamber of Secrets
	I Changed a Safety Culture and It Nearly Killed Me!
	Safety Management - Benchmarking Safety through the Safety Perception Survey
	Safety Is Killing Business
	Avoiding Common PHA Mistakes
	Construction Owners Safety Blueprint
	The New OSHA Crane Safety Standard
	Surviving in the Courtroom
	International Challenges in Environmental Compliance, Auditing, and Supply-Chain Sustainability
	How to Reduce the Other Two Thirds of Your Back Pain Losses
	Creating a Safe Work Environment for Emergency Medical Service Workers
	How to Build a World-Class Manufacturing Capability: Creating a Workplace Free of Injury Must Start at the Top
	The Global Harmonization Standard--An Overview
	Applying Success Principles to Risk/Safety Management
	The Balanced Lean Sigma Scorecard
	Why Safety Efforts Fail: Four Serious, Common and Persistent Mistakes in Safety Management
	De-Mystifying Organizational Culture for the Safety Professional
	Safety Training: Compliance or Excellence?
	Upcoming Changes to ANSI Standards on Head and Eye and Face Protection
	Practical Approach to Risk Assessment and Risk Reduction
	RFID-Based Safety Management of Powered Industrial Trucks: Safety Technology that Delivers Real ROI
	Can Ergonomics Effect Efficiency and Productivity in the Construction Industry - Is It a Fallacy?
	The Safety Profession: The Challenge for the Future
	Inspiring Behavioral Change
	Call to Action! Addressing Workplace Reproductive and Developmental Hazards
	Removing the Barriers to Achieve Excellence in Global Safety Performance
	How to Plan for an OSHA Inspection
	The Art and Science of Predicting Accidents
	Improving Your Safety Performance with Intelligent Use of Data
	"When the Safety System Fails the Worker: Did We Do Our Job? A Case Study"
	The Changing Face of Safety
	Creating a Zero Incident Safety Culture: A Case Study
	Evaluating the Effectiveness of Safety Leadership Training: A Case for Evidence-Based Leadership(TM)
	The 2007 ANSI Z535 Standards - A New Era for Facility Safety Signs and Product Safety Labels Begins
	Causes of Electrical Safety Incidents
	Using Video Technology to Dramatically Improve Your Fleet Safety Results
	Comprehensive Risk Assessment: Solutions for Management Insomnia

	Fundamentals of Safety and Health Program
	Fundamentals of SH&E: Overview of Regulatory Compliance 101A
	Fundamentals of SH&E - Hazard Identification and Control 101B
	Fundamentals of SH&E - Workplace Health 101C
	Fundamentals of SH&E -Environment 101D
	Fundamentals of SH&E: Basic Risk Management 101E
	Fundamentals of SH&E - Fire Protection 101F
	Fundamentals of SH&E: Basic Safety Management 101G


	Help
	Print
	Search
	Exit

