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Toxicological Profile for Sulfur Dioxide - 1997
Strategies to Protect the Health of Deployed
U.S. Forces - National Research Council
2000-04-21
Since Operation Desert Shield/Desert Storm,
Gulf War veterans have expressed concerns
about health effects that could be associated
with their deployment and service during the
war. Although similar concerns were raised after
other military operations, the Gulf War
deployment focused national attention on the
potential, but uncertain, relationship between
the presence of chemical and biological (CB)
agents and other harmful agents in theater and
health symptoms reported by military personnel.
Strategies to Protect the Health of Deployed
U.S. Forces which is one of the four two-year
studies, examines the detection and tracking of
exposures of deployed personnel to multiple
harmful agents.
Occupational Safety and Health Guidance

Manual for Hazardous Waste Site Activities National Institute for Occupational Safety and
Health 2014-03-08
In the past decade, industry, government, and
the general public have become increasingly
aware of the need to respond to the hazardous
waste problem, which has grown steadily over
the past 40 years. In 1980, Congress passed the
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) -- the
Superfund law-to provide for "liability,
compensation, cleanup, and emergency response
for hazardous substances released into the
environment and the cleanup of inactive waste
disposal sites." This manual is a guidance
document for managers responsible for
occupational safety and health programs at
inactive hazardous waste sites. It assumes a
basic knowledge of science and experience in
occupational safety and health. It is the product
of a four-agency committee (the National
Institute for Occupational Safety and Health
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[NIOSH], the Occupational Safety and Health
Administration [OSHA], the U.S. Coast Guard
[USCG], and the U.S. Environmental Protection
Agency [EPA]) mandated by CERCLA section
301(f) to study the problem of protecting the
safety and health of workers at hazardous waste
sites, and by CERCLA section 111(c)(6) to
develop a program to protect the health and
safety of employees involved in response to
hazardous substance releases, removals, or
remedial actions. This manual is intended for
federal, state, and local officials and their
contractors. It may be used: As a planning tool
by government or private individuals; As a
management tool by upper level or field
managers; As an educational tool to provide a
comprehensive overview of all aspects of safety
and health protection at hazardous waste sites;
As a reference document for site personnel who
need to review important aspects of health and
safety. This document is not a detailed industrial
hygiene textbook or a comprehensive source

book on occupational safety and health. It
provides general guidance and should be used as
a preliminary basis for developing a specific
health and safety program. The appropriateness
of the information presented should always be
evaluated in light of site-specific conditions.
Other sources and experienced individuals
should be consulted as necessary for the detail
needed to design and implement occupational
safety and health programs at specific hazardous
waste sites.
Hazardous Chemicals Handbook - P A CARSON
2002-03-12
The authors' aim with this handbook, is to
provide a rapid ready-reference to help in the
often complex task of handling, using and
disposing of chemicals safely and with minimum
risk to people's health or damage to facilities or
to the environment. The book provides look-up
data, and concise, clear explanations of general
chemical principles, physiochemical and reactive
properties, toxicities and exposure limits,
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flammability characteristics, monitoring
techniques, personal protection and other
parameters and requirements relating to
compliance with designated safe practice,
control of risks to people's health and limitation
of environmental impact. Over 600 pages of
valuable reference materialIncludes information
on physiochemical and reactive properties,
toxicities and exposure limits, flammability
characteristics, monitoring techniques, personal
protection and other parameters and
requirements relating to complianceSummarizes
core information for quick reference in the
workplace or in transit
Health Effects of Occupational Exposure to
Asphalt - National Institute for Occupational
Safety and Health 2000
Air Monitoring for Toxic Exposures - Henry J.
McDermott 2004-09-21
This book explains the procedures for evaluation
poten-tially harmful exposures to people from

hazardous materials, including chemicals, radon,
and bioaerosols. The author provides practical
information on how to per-form air sampling,
collect biological and bulk samples, evaluate
dermal exposures, and determine the
advantages and limitations of a given method.
The original edi-tion published in 1991 has been
a valuable resource for Industrial Hygienists,
safety professionals, environmental specialists,
chemists and others involved in measuring
airborne exposures to chemicals,
microorganisms, and radon. However, much of
the equipment-specific information is outdated
and so the equipment described and illustrated
in the book is either no longer available or does
not represent state-of-the-art monitoring
techniques. Additionally, the audience for the
book can be in-creased to include public health
specialists and emergency responders by adding
chapters covering information monitoring during
emergency response, including bio-terrorism
agents such as anthrax.
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Monitoring Human Tissues for Toxic
Substances - National Research Council
1991-02-01
The National Human Monitoring Program
(NHMP) identifies concentrations of specific
chemicals in human tissues, including
toxicologic testing and risk assessment
determinations. This volume evaluates the
current activities of the NHMP; identifies
important scientific, technical, and
programmatic issues; and makes
recommendations regarding the design of the
program and use of its products.
Assessment of Exposure to Indoor Air
Pollutants - Matti Jantunen 1997
Most people spend most of their time indoors,
and the poor quality of the indoor environment is
a strong determinant of a variety of health
problems. The principal way of preventing
adverse health effects is to eliminate exposure to
hazardous factors. But first, standardized
methods of assessing exposure are necessary to

assess the risk to health and to select optimal
risk management actions. This book aims to
facilitate the implementation of exposure
assessment methods in public health practice.
Toxicological Profile for Cobalt - 2004
Environmental Epidemiology, Volume 2 National Research Council 1997-07-26
Determining the health risks to humans of
exposure to toxic substances in the environment
is made difficult by problems such as measuring
the degree to which people have been exposed
and determining causationâ€"whether observed
health effects are due to exposure to a suspected
toxicant. Building on the well-received first
volume, Environmental Epidemiology:
Hazardous Wastes and Public Health, this
second volume continues the examination of
ways to address these difficulties. It describes
effective epidemiological methods for analyzing
data and focuses on errors that may occur in the
course of analyses. The book also investigates
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the utility of the gray literature in helping to
identify the often elusive causative agent behind
reported health effects. Although gray literature
studies are often based on a study group that is
quite small, use inadequate measures of
exposure, and are not published, many of the
reports from about 20 states that were examined
by the committee were judged to be publishable
with some additional work. The committee
makes recommendations to improve the utility of
the gray literature by enhancing quality and
availability.
Fundamentals of Environmental Sampling
and Analysis - Chunlong Zhang 2007-02-26
An integrated approach to understanding the
principles of sampling, chemical analysis, and
instrumentation This unique reference focuses
on the overall framework and why various
methodologies are used in environmental
sampling and analysis. An understanding of the
underlying theories and principles empowers
environmental professionals to select and adapt

the proper sampling and analytical protocols for
specific contaminants as well as for specific
project applications. Covering both field
sampling and laboratory analysis, Fundamentals
of Environmental Sampling and Analysis
includes: A review of the basic analytical and
organic chemistry, statistics, hydrogeology, and
environmental regulations relevant to sampling
and analysis An overview of the fundamentals of
environmental sampling design, sampling
techniques, and quality assurance/quality
control (QA/QC) essential to acquire quality
environmental data A detailed discussion of: the
theories of absorption spectroscopy for
qualitative and quantitative environmental
analysis; metal analysis using various atomic
absorption and emission spectrometric methods;
and the instrumental principles of common
chromatographic and electrochemical methods
An introduction to advanced analytical
techniques, including various hyphenated mass
spectrometries and nuclear magnetic resonance
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spectroscopy With real-life case studies that
illustrate the principles plus problems and
questions at the end of each chapter to solidify
understanding, this is a practical, hands-on
reference for practitioners and a great textbook
for upper-level undergraduates and graduate
students in environmental science and
engineering.
Mixture Toxicity - Cornelis A. M. van Gestel
2016-04-19
In the last decade and a half, great progress has
been made in the development of concepts and
models for mixture toxicity, both in human and
environmental toxicology. However, due to their
different protection goals, developments have
often progressed in parallel but with little
integration. Arguably the first book to clearly
link ecotoxicology and classic human toxicology,
Mixture Toxicity: Linking Approaches from
Ecological and Human Toxicology incorporates
extensive reviews of exposure to toxicants,
toxicokinetics and toxicodynamics, toxicity of

mixtures, and risk assessment. The book
examines developments in both fields, compares
and contrasts their current state of the art, and
identifies where one field can learn from the
other. Each chapter provides an essential
overview of the state of the art in both human
and ecotoxicological mixture risk assessment,
focusing on the work published in the last fifteen
years. The coverage progresses from exposure
to risk assessment, at each step identifying the
special complications typically raised by
mixtures. Based on in-depth discussions among
specialists representing different disciplines and
approaches, the chapters each address:
Exposure — how to quantify the amounts of
chemicals that may enter the living organism
Kinetics, dynamics, and metabolism — how the
chemicals enter an organism, travel within the
organism, how they are metabolized and reach
the target site, and explain development of
toxicity with time Toxicity — what are the
chemicals’ detrimental effects on the organism
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Test design and complex mixture
characterization — how chemicals interact, how
to measure effects of mixtures, and how to
identify responsible chemicals Risk assessment
— how to assess for risks in humans and the
environment An unusual combination of different
points of view on exposure to and risk
assessment of chemical mixtures, this book
summarizes current knowledge on combined
effects of toxicant mixtures, information that is
generally only available in a very fragmented
form as individual journal papers. It identifies
possible crosslinks and includes
recommendations for mutual developments that
can improve the state of knowledge on mixture
toxicity and ultimately lead to better and more
integrated risk assessment.
The Toxic Substances Control Act - 1984
Indoor Air Quality - Kathleen Hess-Kosa
2018-12-12
Indoor Air Quality: The Latest Sampling and

Analytical Methods, Third Edition is a practical,
user-friendly guide to the identification and
assessment of the indoor air contaminants that
contribute to building-related illness in
commercial buildings, institutions, and
residences. It covers the basic concepts of
indoor air quality assessment, including its
historic evolution. The book describes the most
common substances encountered in an indoor
air quality investigation, their health effects, and
their occurrence in the environment. Drawing
from the author’s experience, observations, and
extensive research, this easy-to-read guide
provides readers with a working knowledge of
the latest approaches to sampling protocols and
cutting-edge trends as well as suggested
sampling strategies, helpful experience related
tips, and a means for interpreting results.
Additionally, in the later part of the book, there
is considerable discussion of failure modes of
building materials and systems—sources of
many indoor air quality problems! This third
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edition details up-to-date strategies and
analytical methods and addresses some of the
more recent, as well as less common, concerns
on indoor air pollutants. All chapters in the third
edition have been updated to adhere to the more
recent developments in indoor air quality. Also a
new chapter on the illusive data and sampling
approaches on ozone has been added. New in
the Third Edition Revised and updated standards
and guidelines Updated U.S. EPA NAAQS
Updated LEEDv4 Standard Updated
ANSI/ASHRAE Standard 189.1 Latest
approaches to sampling and analytical methods
Expanded discussion on controversial inhalable
airborne particulate sampling methods Updated
and expanded tables and data Updated and
expanded figures and schematics Inclusion of a
new chapter on ozone
Taking an Exposure History - Arthur L. Frank
2001
Monitoring for Gaseous Pollutants in

Museum Environments - Cecily M. Grzywacz
2006-09-01
With an emphasis on passive sampling, this
volume focuses on the environmental monitoring
for common gaseous pollutants. It offers an
overview of the history and nature of pollutants
of concern to museums and the challenges
facing scientists, conservators, and managers
seeking to develop target pollutant guidelines to
protect cultural property.
Niosh Pocket Guide to Chemical Hazards - Niosh
2012-06-01
The NIOSH Pocket Guide to Chemical Hazards
presents information taken from the
NIOSH/OSHA Occupational Health Guidelines
for Chemical Hazards, from National Institute
for Occupational Safety and Health (NIOSH)
criteria documents and Current Intelligence
Bulletins, and from recognized references in the
fields of industrial hygiene, occupational
medicine, toxicology, and analytical chemistry.
The information is presented in tabular form to
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provide a quick, convenient source of
information on general industrial hygiene
practices. The information in the Pocket Guide
includes chemical structures or formulas,
identification codes, synonyms, exposure limits,
chemical and physical properties,
incompatibilities and reactivities, measurement
methods, respirator selections, signs and
symptoms of exposure, and procedures for
emergency treatment.
Analysis and Analyzers - Béla G. Lipták
2016-11-25
The Instrument and Automation Engineers’
Handbook (IAEH) is the #1 process automation
handbook in the world. Volume two of the Fifth
Edition, Analysis and Analyzers, describes the
measurement of such analytical properties as
composition. Analysis and Analyzers is an
invaluable resource that describes the
availability, features, capabilities, and selection
of analyzers used for determining the quality
and compositions of liquid, gas, and solid

products in many processing industries. It is the
first time that a separate volume is devoted to
analyzers in the IAEH. This is because, by
converting the handbook into an international
one, the coverage of analyzers has almost
doubled since the last edition. Analysis and
Analyzers: Discusses the advantages and
disadvantages of various process analyzer
designs Offers application- and method-specific
guidance for choosing the best analyzer Provides
tables of analyzer capabilities and other
practical information at a glance Contains
detailed descriptions of domestic and overseas
products, their features, capabilities, and
suppliers, including suppliers’ web addresses
Complete with 82 alphabetized chapters and a
thorough index for quick access to specific
information, Analysis and Analyzers is a musthave reference for instrument and automation
engineers working in the chemical, oil/gas,
pharmaceutical, pollution, energy, plastics,
paper, wastewater, food, etc. industries. About
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the eBook The most important new feature of
the IAEH, Fifth Edition is its availability as an
eBook. The eBook provides the same content as
the print edition, with the addition of thousands
of web addresses so that readers can reach
suppliers or reference books and articles on the
hundreds of topics covered in the handbook.
This feature includes a complete bidders' list
that allows readers to issue their specifications
for competitive bids from any or all potential
product suppliers.
WHO Guidelines for Indoor Air Quality World Health Organization 2009
Microbial pollution is a key element of indoor air
pollution. It is caused by hundreds of species of
bacteria and fungi, in particular filamentous
fungi (mould), growing indoors when sufficient
moisture is available. This document provides a
comprehensive review of the scientific evidence
on health problems associated with building
moisture and biological agents. The review
concludes that the most important effects are

increased prevalences of respiratory symptoms,
allergies and asthma as well as perturbation of
the immunological system. The document also
summarizes the available information on the
conditions that determine the presence of mould
and measures to control their growth indoors.
WHO guidelines for protecting public health are
formulated on the basis of the review. The most
important means for avoiding adverse health
effects is the prevention (or minimization) of
persistent dampness and microbial growth on
interior surfaces and in building structures. [Ed.]
Air Monitoring for Toxic Exposures - Shirley
A. Ness 1991
Air Monitoring for Toxic Exposures: An
Integrated Approach, Second Edition explains
the procedures for evaluating potentially
harmful exposures to people from hazardous
materials, including chemicals, radon, and
bioaerosols. The author provides practical
information on how to perform air sampling,
collect biological and bulk samples, evaluate
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dermal exposures, and determine the
advantages and limitations of a given method.
Health Effects Assessment Summary Tables
- 1995

pollution, energy, plastics, paper, wastewater,
food, etc. industries.
Lead in Construction - 1993

Instrument and Automation Engineers'
Handbook - Bela G. Liptak 2022-08-31
The Instrument and Automation Engineers’
Handbook (IAEH) is the Number 1 process
automation handbook in the world. The two
volumes in this greatly expanded Fifth Edition
deal with measurement devices and analyzers.
Volume one, Measurement and Safety, covers
safety sensors and the detectors of physical
properties, while volume two, Analysis and
Analysis, describes the measurement of such
analytical properties as composition. Complete
with 245 alphabetized chapters and a thorough
index for quick access to specific information,
the IAEH, Fifth Edition is a must-have reference
for instrument and automation engineers
working in the chemical, oil/gas, pharmaceutical,

Air Quality Monitoring, Assessment and
Management - Nicolas Mazzeo 2011-07-08
Human beings need to breathe oxygen diluted in
certain quantity of inert gas for living. In the
atmosphere, there is a gas mixture of, mainly,
oxygen and nitrogen, in appropriate proportions.
However, the air also contains other gases,
vapours and aerosols that humans incorporate
when breathing and whose composition and
concentration vary spatially. Some of these are
physiologically inert. Air pollution has become a
problem of major concern in the last few
decades as it has caused negative effects on
human health, nature and properties. This book
presents the results of research studies carried
out by international researchers in seventeen
chapters which can be grouped into two main
sections: a) air quality monitoring and b) air
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quality assessment and management, and serves
as a source of material for all those involved in
the field, whether as a student, scientific
researcher, industrialist, consultant, or
government agency with responsibility in this
area.
U.S. Health in International Perspective National Research Council 2013-04-12
The United States is among the wealthiest
nations in the world, but it is far from the
healthiest. Although life expectancy and survival
rates in the United States have improved
dramatically over the past century, Americans
live shorter lives and experience more injuries
and illnesses than people in other high-income
countries. The U.S. health disadvantage cannot
be attributed solely to the adverse health status
of racial or ethnic minorities or poor people:
even highly advantaged Americans are in worse
health than their counterparts in other, "peer"
countries. In light of the new and growing
evidence about the U.S. health disadvantage, the

National Institutes of Health asked the National
Research Council (NRC) and the Institute of
Medicine (IOM) to convene a panel of experts to
study the issue. The Panel on Understanding
Cross-National Health Differences Among HighIncome Countries examined whether the U.S.
health disadvantage exists across the life span,
considered potential explanations, and assessed
the larger implications of the findings. U.S.
Health in International Perspective presents
detailed evidence on the issue, explores the
possible explanations for the shorter and less
healthy lives of Americans than those of people
in comparable countries, and recommends
actions by both government and nongovernment
agencies and organizations to address the U.S.
health disadvantage.
Air Quality Guidelines - World Health
Organization 2006
This book presents revised guideline values for
the four most common air pollutants particulate matter, ozone, nitrogen dioxide and
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sulfur dioxide - based on a recent review of the
accumulated scientific evidence. The rationale
for selection of each guideline value is supported
by a synthesis of information emerging from
research on the health effects of each pollutant.
As a result, these guidelines now also apply
globally. They can be read in conjunction with
Air quality guidelines for Europe, 2nd edition,
which is still the authority on guideline values
for all other air pollutants. As well as revised
guideline values, this book makes a brief yet
comprehensive review of the issues affecting the
application of the guidelines in risk assessment
and policy development. Further, it summarizes
information on: . pollution sources and levels in
various parts of the world, . population exposure
and characteristics affecting sensitivity to
pollution, . methods for quantifying the health
burden of air pollution, and . the use of
guidelines in developing air quality standards
and other policy tools. Finally, the special case
of indoor air pollution is explored. Prepared by a

large team of renowned international experts
who considered conditions in various parts of
the globe, these guidelines are applicable
throughout the world. They provide reliable
guidance for policy-makers everywhere when
considering the various options for air quality
management.
Monitoring Ambient Air Quality for Health
Impact Assessment - World Health
Organization. Regional Office for Europe 1999
A guide to the principles and methods of air
quality assessment aimed at measuring
population exposure to ambient air pollutants
and estimating the effects on health. Addressed
to policy-makers as well as scientists engaged in
air quality monitoring, the book responds to the
failure of most monitoring systems to provide
data that are useful in estimating and managing
threats to health. The need for exposure data on
populations at special risk is also addressed.
Throughout, emphasis is placed on methods of
monitoring and modelling that are cost-effective,
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targeted, and appropriate to local and national
conditions. The report has six chapters. The first
introduces WHO activities related to air quality
management and explains the need for
monitoring systems capable of assessing health
impact. The types of information required for
health impact assessment are described in
chapter two, which outlines several methods of
monitoring and modelling that can be used to
measure the level and distribution of exposure to
air pollutants in populations, identify population
groups with high exposure, and estimate adverse
effects on health. Chapter three formulates a
general concept of air quality assessment,
offering advice on principles for designing a
monitoring network, interpreting and reporting
data, and solving problems with quality
assurance. Also included is a comparison of the
advantages, disadvantages, and costs of
different methods for air quality monitoring.
Against this background, the fourth and most
extensive chapter describes specific methods for

the monitoring of carbon monoxide, ozone,
sulfur dioxide, nitrogen dioxide, particulate
matter, benzene, polycyclic aromatic
hydrocarbons, lead, and atmospheric cadmium.
Monitoring strategies for each pollutant are
presented according to a standard format, which
covers health effects, sources and exposure
patterns, monitoring methods, recommended
strategies for monitoring and assessment, and a
practical example. The remaining chapters offer
advice on the collation, analysis, interpretation,
and dissemination of data, and summarize the
main conclusions and recommendations of the
report. Detailed technical guidelines for the use
of various methods and models are provided in a
series of annexes. The report also reproduces
the newly revised WHO air quality guidelines for
Europe.
WHO Guidelines for Indoor Air Quality - World
Health Organization 2010
This book presents WHO guidelines for the
protection of public health from risks due to a
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number of chemicals commonly present in
indoor air. The substances considered in this
review, i.e. benzene, carbon monoxide,
formaldehyde, naphthalene, nitrogen dioxide,
polycyclic aromatic hydrocarbons (especially
benzo[a]pyrene), radon, trichloroethylene and
tetrachloroethylene, have indoor sources, are
known in respect of their hazardousness to
health and are often found indoors in
concentrations of health concern. The guidelines
are targeted at public health professionals
involved in preventing health risks of
environmental exposures, as well as specialists
and authorities involved in the design and use of
buildings, indoor materials and products. They
provide a scientific basis for legally enforceable
standards.
Reducing Environmental Cancer Risk Suzanne H. Reuben 2010-10
Though overall cancer incidence and mortality
have continued to decline in recent years,
cancer continues to devastate the lives of far too

many Americans. In 2009 alone, 1.5 million
American men, women, and children were
diagnosed with cancer, and 562,000 died from
the disease. There is a growing body of evidence
linking environmental exposures to cancer. The
Pres. Cancer Panel dedicated its 2008¿2009
activities to examining the impact of
environmental factors on cancer risk. The Panel
considered industrial, occupational, and
agricultural exposures as well as exposures
related to medical practice, military activities,
modern lifestyles, and natural sources. This
report presents the Panel¿s recommend. to
mitigate or eliminate these barriers. Illus.
Acute Exposure Guideline Levels for
Selected Airborne Chemicals - National
Research Council 2010-04-18
This book is the eighth volume in the series
Acute Exposure Guideline Levels for Selected
Airborne Chemicals, and reviews AEGLs for
acrolein, carbon monoxide, 1,2-dichloroethene,
ethylenimine, fluorine, hydrazine, peracetic acid,
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propylenimine, and sulfur dioxide for scientific
accuracy, completeness, and consistency with
the NRC guideline reports.
Methods of Air Sampling and Analysis - Jr.,
James P. Lodge 2017-11-22
Includes precise directions for a long list of
contaminants! All contaminants you can analyze
or monitor with a given method are consolidated
together to facilitate use. This book is especially
valuable for indoor and outdoor air pollution
control, industrial hygiene, occupational health,
analytical chemists, engineers, health physicists,
biologists, toxicologists, and instrument users.
Compendium of methods for the
determination of toxic organic compounds
in ambient air Exposure Assessment in Environmental
Epidemiology - Mark J. Nieuwenhuijsen 2015
Preceded by Exposure assessment in
occupational and environmental epidemiology /
edited by Mark J. Nieuwenhuijsen. 1st ed. 2003.

Guidelines for Air Sampling and Analytical
Method Development and Evaluation - 1995
Toxicological Profile for 1,2dichloropropane - 1989
Monitoring and Sampling Approaches to Assess
Underground Coal Mine Dust Exposures National Academies of Sciences, Engineering,
and Medicine 2018-10-04
Coal remains one of the principal sources of
energy for the United States, and the nation has
been a world leader in coal production for more
than 100 years. According to U.S. Energy
Information Administration projections to 2050,
coal is expected to be an important energy
resource for the United States. Additionally,
metallurgical coal used in steel production
remains an important national commodity.
However, coal production, like all other
conventional mining activities, creates dust in
the workplace. Respirable coal mine dust
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(RCMD) comprises the size fraction of airborne
particles in underground mines that can be
inhaled by miners and deposited in the distal
airways and gas-exchange region of the lung.
Occupational exposure to RCMD has long been
associated with lung diseases common to the
coal mining industry, including coal workers'
pneumoconiosis, also known as "black lung
disease." Monitoring and Sampling Approaches
to Assess Underground Coal Mine Dust
Exposures compares the monitoring
technologies and sampling protocols currently

used or required by the United States, and in
similarly industrialized countries for the control
of RCMD exposure in underground coal mines.
This report assesses the effects of rock dust
mixtures and their application on RCMD
measurements, and the efficacy of current
monitoring technologies and sampling
approaches. It also offers science-based
conclusions regarding optimal monitoring and
sampling strategies to aid mine operators'
decision making related to reducing RCMD
exposure to miners in underground coal mines.
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