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Foreword

In their 2010 article on a framework for public health in the United States, authors Fielding, Teutsch,
and Breslow! noted that “in the United States as well as in the global community, public health con-
tinues to evolve to ensure healthy families and communities as well as individuals. Great achieve-
ments in the control of infectious and chronic disease and injuries will need to be sustained while
we face new challenges, including providing universal access to high quality healthcare as well
as addressing the underlying behavioral risk factors and the social, physical and environmental
determinants of health. Meeting these challenges will require strengthening the governmental and
non-governmental public health systems.”

Having spent over 60 years addressing environmental health issues as an environmental
researcher and practitioner at the local, state, and federal level including decades as an academic
administrator and professor, it has become quite evident that we should pay more heed to the old
axiom that “what is past is prologue to the future.”

From a pragmatic standpoint, perhaps environmental personnel should re-craft a new axiom
based on the old one to read: “what in the past has been successful should not be rejected, rather if
successful should be used as a model for the future.” That is what—at least in part—is suggested by
Dr. Herman “Hank” Koren, author of this thoughtful compendium of Best Practices, resources, and
successful programs in environmental health and safety.

To start with, as public health professionals we are cognizant of the great significance of environ-
mental issues as part of that incredible mix of factors that are critical in assuring a healthier world
community.

During the 20th century, the health and life expectancy of persons residing in the United
States improved dramatically. Since 1900, the average lifespan of persons in the United States
has lengthened by more than 30 years; 25 years of this gain are attributable to advances in
public health.?

The Centers for Disease Control and Prevention (CDC) has noted that many great public health
achievements occurred during the period 1900-1999. Most notably, 10 of these as listed below are
most significant, based on the opportunity for prevention and the impact on death, illness, and dis-
ability in the United States.® They are as follows:

* Vaccination

* Motor vehicle safety

» Safer workplaces

* Control of infectious diseases

* Decline in deaths from coronary heart disease and stroke
» Safer and healthier foods

* Healthier mothers and babies

* Family planning

* Fluoridation of drinking water

* Recognition of tobacco use as a health hazard

What is remarkable to some, but not to the environmental health practitioner, is that more than
half of the improvements noted are due in some major way to enhanced environmental health efforts
and thus in some significant part due to the work of environmental health professionals.

The CDC points out the following environmental linkages of six of the ten great public health
achievements of the 20th century:

* Improvements in motor vehicle safety have resulted from engineering efforts to make
both vehicles and highways safer and from successful efforts to change personal behavior
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(e.g., increased use of safety belts, child safety seats, and motorcycle helmets, and decreased
drinking and driving). These efforts have contributed to significant reductions in motor
vehicle-related deaths.*

* Work-related health problems, such as coal workers’ pneumoconiosis (black lung) and
silicosis—common at the beginning of the century—have come under better control.
Severe injuries and deaths related to mining, manufacturing, construction, and transpor-
tation also have decreased; since 1980, safer workplaces have resulted in a reduction of
approximately 40% in the rate of fatal occupational injuries.

* Control of infectious diseases has resulted from clean water and improved sanitation.
Infections such as typhoid and cholera transmitted by contaminated water, a major cause
of illness and death early in the 20th century, have been reduced dramatically by improved
sanitation. In addition, the discovery of antimicrobial therapy has been critical to success-
ful public health efforts to control infections such as tuberculosis and sexually transmitted
diseases (STDs).

» Since 1900, safer and healthier foods have resulted from decreases in microbial contami-
nation and increases in nutritional content. Identifying essential micronutrients and estab-
lishing food fortification programs have almost eliminated major nutritional deficiency
diseases such as rickets, goiter, and pellagra in the United States.

* Healthier mothers and babies have resulted from better hygiene and nutrition, availability of
antibiotics, greater access to healthcare, and technologic advances in maternal and neonatal
medicine. Since 1900, infant mortality has decreased by 90%, and maternal mortality has
decreased by 99%.

* Fluoridation of drinking water began in 1945 and in 1999 reached an estimated 144 million
persons in the United States. Fluoridation safely and inexpensively benefits both children
and adults by effectively preventing tooth decay, regardless of socioeconomic status or
access to care. Fluoridation has played an important role in the reductions in tooth decay
(40%-70% in children) and of tooth loss in adults (40%—60%).6

What will the future of environmental health problems and opportunities look like as profes-
sional and political leaders consider the development of program plans in the broad field of public
health?

One of the most respected environmental health leaders of the 20th century is Dr. Larry J. Gordon,
a former New Mexico Cabinet Secretary for Health and Environment and long-time practitioner
and chronicler of environmental health. In his address to the National Environmental Public Health
Conference in Atlanta, Georgia, in December 2006, he noted the following:

Environmental health will continue to increase in complexity, and the public will increasingly deserve,
expect and demand problem/prevention and amelioration.

Demographic changes, resource development and consumption, product and materials manufactur-
ing and utilization, wastes, global environmental deterioration, technological development, interna-
tional terrorism, evolving disease patterns, changing patterns of land use, transportation methodologies,
resource development and utilization, and continuing organizational diversification of environmental
health services will create unanticipated challenges.

Environmental heath will continue to be basic to the health of the public and the quality of our envi-
ronment. Environmental health problems, programs, service delivery organizations, and educational
needs will evolve in ways that are unforeseen. Ensuring an adequate supply of environmental health
practitioners qualified to handle the policy, leadership, managerial and scientific issues of the future
should be of the highest priority.’

With that as background to the impact of environmental health as a key determinate in the
future of the public’s health as well as in the past, the process of guiding the policy process into
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professional “boots on the ground” practice should be fairly simple. However, the facts are any-
thing but that. In practice, environmental programs are often generated without a clear notion
of the most practical, reasoned, or even cost-effective way of proceeding. The history of past
accomplishment is too often lost as new leadership assumes responsibility for public health pro-
gram planning.

A key purpose of this book is to assist supervisors and managers in all areas of public health,
preventive medicine, and environmental health practice who need an informed understanding
of the complexity and inter-relationships of environmental health issues and their relation-
ship to the public’s health. It is also intended to assist environmental health program planners
in their policy and planning efforts by bringing together in one reference document well-
documented information about addressing specific environmental health problems, including
Best Practices.

The suggested practices are a composite of the experience of a great many successful practi-
tioners of environmental enhancement, gathered with the assistance of the American Academy of
Sanitarians.

This book is also intended to serve the needs of those professionals who work in environmen-
tal health, occupational health, public health, and environmental protection programs and want to
have the means to compare their program efforts with those which have been deemed “successful.”
It should also be particularly useful to those academics whose instructional responsibility deals with
environmental health and of course their students who are learning about practical applications of
their enhanced knowledge. Finally, it also becomes a useful reference document for professional
associations and civic groups who need this kind of professional guidance to help them focus on
how to deal with environmental concerns and how to assist them in the education of the general
public.

Dr. Herman Koren, Professor Emeritus of Environmental Health and Safety at Indiana State
University, who is the author of this tome on best management practices, resources, and success-
ful programs in environmental health and safety to prevent and control disease and injury, is well
qualified to guide colleagues in a merited effort to shape rather than await the future of this field.
In addition to his 29-year tenure at Indiana State University, Professor Koren has been actively
involved in environmental health and public health at every level of practice since 1955 and is a
prolific contributor to the literature of this important field of public health practice. A registered
environmental health specialist, he is the recipient of the prestigious Walter S. Mangold Award
of the National Environmental Health Association and is a Diplomate Laureate of the American
Academy of Sanitarians.

Dr. Jerrold M. Michael
Emeritus Professor and Dean
School of Public Health
University of Hawaii

Manoa, Hawaii

Adjunct Faculty

School of Public Health and Health Services
George Washington University

Washington, DC

Assistant Surgeon General (Retired)
U.S. Public Health Service
Rockville, MD
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Preface

INTRODUCTION

Healthy people and healthy and safe communities promote the strength and security of urban,
suburban, and rural areas; states; provinces; regions; and nations. This is a programmatic book
which helps explain the complexity of various environments and ecosystems and the interaction
of various environmental factors as they relate to people and the environment. This book pro-
vides background information in each of the environmental areas and promotes prevention of
environmental factors that lead to disease, injury, and improper modifications and/or destruction
of ecosystems.

This book provides information on techniques of mitigation of contaminants, as well as con-
tainment of substances in situations that endanger the community and its citizens. Prevention,
mitigation, and containment are based on accurate available data, sound scientific principles, excel-
lent environmental practices, and education. The necessary laws, rules, and regulations to control
environmental hazards which are substantial in size or when mitigation or containment cannot be
achieved on a voluntary basis are part of this book.

Actual programs of prevention and control, the scope of the problem, and the sub-problems in
air, water, solid and hazardous waste, infection control, food, and so on are explored and the prac-
tical learned experiences of experts in their specialized fields are shared with the reader. Often
Best Practices and underlying data which have been presented may be studied in greater depth
by selecting the title of a specific endnote, placing it in a search box, and then bringing up the
document for review. This may work for published documents but not necessarily for information
which is published solely on the Internet because updates are frequent and prior material typi-
cally is discarded. Also it may be very useful to review the material from the Special Resources
section as well as the Successful Programs section and explore the biographical references at the
end of each chapter. An in-depth index is provided for the individuals who want to rapidly access
information about a given item.

This book brings together the concerns of all professionals in environmental health as well
as environmental protection and others interested in a vast variety of biological, physical, and
chemical contaminants. This book also helps professionals, students, and professors, civic and
professional associations, and others in environmental protection, environmental health, safety,
and sustainability understand what are the Best Practices and resources needed to have success-
ful environmental programs to counteract environmental degradation, disease, and injury. This
information may be enhanced qualitatively and quantitatively by reading the sections on endnotes,
special resources, and the bibliography.

This book will save an enormous amount of time and money for the reader by providing a single
source for the study and understanding of these contaminants and how to prevent, control, and
mitigate their effects.

The size of this preface is unusually large because the scope of the problems and programs in the
various topic areas of the environment are numerous, highly diversified, and often inter-related and
complex. There may be many potential solutions that are workable. This book will present those
solutions that seem to be most effective.

HISTORY OF ENVIRONMENTAL PROTECTION, SUSTAINABILITY,
ENVIRONMENTAL HEALTH, AND OCCUPATIONAL HEALTH

The need for the brief explanation that follows concerning the history of environmental pro-
tection, sustainability, environmental health, and occupational health is quite evident when we
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explore the problems which have been created by the dividing of the environmental field into
health and protection. These problems include the creation of additional bureaucracies in the
same localities, where professionals in health as well as professionals in environmental protec-
tion may not be working together to resolve mutual problems and thereby causing duplication
of work and waste of scarce resources. However, the division has considerable merits because it
has provided considerably more resources for the professionals to try to resolve problems of the
environment and people.

THE PAST

Throughout recorded history when severe problems of environmental circumstances and/or dis-
ease and injury occurred, stakeholders demanded changes. Governing bodies typically selected
an individual or group who represented both environmental health and environmental protec-
tion to conduct studies which led to new laws based on the current best knowledge available,
and this led to the creation of Best Practices to resolve the problems. Some examples of this are
described below.

The Greeks understood that human waste and solid waste could spread disease and therefore
invented toilets, sewers, and dumps outside of the city. The first dumps were developed by the
Greeks outside of Athens around 500 B.C. The Greek physician Hippocrates in his book, On Airs,
Waters, and Places, explored the potential for disease from environmental sources.

Plato and Aristotle said that no city could exist without health officers. These health officers
were probably some of the first combination of environmental health and environmental protection
people in the world.

The Age of Enlightenment (1750-1830, though scholars differ widely on this time frame)
refers to the period of time in Europe and America when people explored the idea of what was
the proper relationship of the citizen to the chief of state. The idea that society was a contract
between the individual and some larger entity continued to grow, and the king or chief execu-
tive should be responsible for the health and welfare of the governed individuals as part of this
contract.

The Sanitary Movement (early and mid-1800s) was brought about by a convergence of soci-
etal, environmental, and disease-related factors causing substantial loss of life and injury to
people because of extreme overcrowding, highly unsanitary conditions, overwork, lack of food,
and dangerous occupational and environmental conditions. A group of social reformers and
health people worked together to bring this major issue to the attention of the public and to
arouse them to demand the passage of appropriate laws and provide the necessary budget and
people to make the laws meaningful. Edwin Chadwick (father of the sanitary movement) insti-
gated public sanitary reform. He wrote the “Report on the Sanitary Condition of the Labouring
Population of Great Britain” in 1842.

The Public Health Act of 1848 in England was a consequence of these very serious condi-
tions and resulted in £5 million being set aside for sanitary research. It was the beginning of the
commitment to a proactive rather than reactive public health philosophy. The state guaranteed
certain standards of health and environmental quality and provided the necessary resources
to local units of government to make the changes in the environment necessary to meet the
standards.

The Sanitary Report of 1850, entitled “Report of a General Plan for the Promotion of Public and
Personal Health, Devised, Prepared and Recommended by the Commissioners Appointed under a
Resolve of the Legislature of Massachusetts, Relating to a Sanitary Survey of the State,” was pre-
pared by Lemuel Shattuck. His report indicated that much of the ill health and debility of people in
large American cities could be traced to unsanitary conditions and recommended that local studies
be carried out and programs put into effect to change these conditions. He established a prototype
for other states to follow in forming a board of health.
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THE MODERN ERA

As in previous times, the public was demanding action. The turbulence of the 1960s created an
awareness of numerous public issues. This resulted in the questioning of the destruction of the envi-
ronment at the local, state, national, and international level by industries, government, and people.
This was the beginning of the modern environmental movement which ultimately raised environ-
mental awareness across the United States and the rest of the world.

The teach-in, a means of protest by younger people, became the model for the first Earth Day
on the campus of the University of Michigan in Ann Arbor on March 11-14, 1970, drawing some
50,000 participants. On April 22, some 20 million people across the country demanded healthy
sustainable environments.

Earth Day 1970 achieved a rare political alignment and had support from Republicans and
Democrats, labor and business, and young and old. Moreover, it stimulated interest by a large number
of young people in the environment, its protection, and sustainability.

NATIONAL ENVIRONMENTAL POLICY ACT

From the perspective of the conservationist, preservationist, and environmentalist, a new era started
on January 1, 1970, when President Richard M. Nixon signed the National Environmental Policy
Act of 1969. In the view of the general public, this was an appropriate response to their demand
that the chief executive officer of the country do something constructive to minimize or alleviate
the problems causing their environmental concerns. This was an act that provided for the establish-
ment of a national policy for the environment and the establishment of a Council on Environmental
Quality, and had other purposes. The national policy was to encourage productive and enjoyable
harmony between people and their environment; to promote efforts to prevent or eliminate damage
to the environment and biosphere; to stimulate the health and welfare of people; and to understand
the relationship of ecological systems and natural resources with the health of the nation.

Congress recognized the profound impact of the activities of people on the natural environment,
the significance of population growth, the problems of high-density urbanization, industrial expan-
sion, resource exploitation, and new technologies, and the relationship of the environment to the
health and welfare of people. Congress stated that it was the continuing policy of the federal govern-
ment to work with state and local governments, public and private organizations, and business and
industry to preserve existing environmental quality and improve areas that had been overused while
protecting the health of people.

US ENVIRONMENTAL PROTECTION AGENCY

The US Environmental Protection Agency (EPA) was established on July 9, 1970, as a separate inde-
pendent agency of the executive branch of the federal government because of the public demand for
cleaner water, air, and land. On December 2, 1970, the EPA, with the help of the US Public Health
Service, was formed from 15 components which were parts of five other agencies. The charge of the
US EPA was the improvement and preservation of the quality of the environment at the national and
global level while protecting both human health and the natural resources which all people depended
upon. It was a simple step to move from the EPA charge to the concept of sustainability, which in
fact encompassed virtually everything related to environmental health and environmental protection.

SUSTAINABILITY

The US EPA stated, “Sustainability is based on a simple principle: everything that we need for
our survival and well-being depends, either directly or indirectly, on our natural environment.
Sustainability creates and maintains the conditions under which humans and nature can exist in
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productive harmony which permits fulfilling the social, economic, and other requirements of pres-
ent and future generations.”

In the rest of the world, members of the United Nations in preparation for the Stockholm, Sweden
Conference on the Human Environment held in 1972, met in a preparatory conference in 1971 and
expressed deep concern about the environmental consequences of the increasing development of the
Earth and the associated rise in pollutants, while simultaneously recognizing the need for economic
development in poorer parts of the world. This helped crystallize the concept of environmental sus-
tainability. Out of the Stockholm conference grew the United Nations Environmental Programme,
which was founded in 1972.

The modern concept of environmental sustainability is science-based and is a combination of the
use of risk assessment and risk communication; prevention, minimization, and control of pollutants;
preservation and proper use of resources; and avoidance of damage to air, water, land, food, ecosys-
tems, and people. This helps prevent disease and injury while protecting the natural environment.
Environmental sustainability is accomplished by use of Best Practices in all inter-related environ-
mental areas discussed in this book.

CURRENT ENVIRONMENTAL AND OCCUPATIONAL HEALTH CONCERNS

While the environmental movement was rapidly expanding, the public health, environmental health,
and occupational health and safety professionals continued to work toward preventing disease and
injury and promoting good health through the prevention, minimization, and control of factors in
the environment that affected people. Also, in 1970 the Occupational Safety and Health Act had
been signed into law by President Nixon thereby creating the National Institute of Occupational
Safety and Health (NIOSH) and the Occupational Safety and Health Administration (OSHA).
NIOSH, a branch of the CDC, had three charges: providing research to reduce illnesses and injuries
from work situations; using new techniques to promote safety and health in workplaces; and work-
ing with international groups to enhance safety and health on a global basis.

These health professionals embraced the recommendations of the CDC, the American Public
Health Association, the National Association of Local Boards of Health, the Association of State
and Territorial Health Officials, the National Association of County and City Health Officials,
and the Public Health Foundation. The steering committee of this group devised the National
Public Health Performance Standards Program. In 1994, they developed a list of the 10 essential
public health services that should be performed in all communities. They stated that the local and
state health agencies are extremely important and need to strengthen their capacity to identify and
manage health problems.

HEALTHY PEOPLE 2020 AND THE FUTURE: FRAMEWORK

This book is not only a response to the environmental movement but also a partial response to the
vision, mission, and goals of Healthy People 2020 and into the future.

The vision is of a society in which all people have the opportunity to live long and healthy lives.
The mission statement identifies the need to establish health priorities; help the public better under-
stand the underlying factors which contribute to health, disease, and disability; provide measurable
objectives and goals; involve various groups in improving programs through Best Practices; and
establish the specific needs for research, data collection, and evaluation.

The overarching goals are:

* Eliminate preventable disease, disability, injury, and premature death.
* Achieve health equity, eliminate disparities, and improve the health of all groups.
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» Create social and physical environments that promote good health for all.
* Promote healthy development and healthy behaviors across every stage of life. (See endnote 1.)

The overall concept of Healthy People 2020 which flows through the overarching goals is that
important actions can be taken much of the time to promote and preserve health and to minimize
the amount and consequences of disease and injury.

PROFESSIONAL COMPETENCIES OF ENVIRONMENTAL
HEALTH PROFESSIONALS

To achieve the overarching goal of Healthy People 2020, and into the future, for the environmental
health field, it is necessary to ensure that environmental health practitioners throughout the country
have a uniform set of competencies which they have gained through their education, continuing
education, and professional experience and have been measured and certified by achieving the sta-
tus of Registered Environmental Health Specialist/Registered Sanitarian as tested and then granted
by the National Environmental Health Association or their state registration board. These compe-
tencies can then be modified to meet the specific problems which are encountered in various parts
of the country and the world.

These competencies are found in 6 general categories and 16 specific categories. The general
categories are as follows: general science including biology, microbiology, inorganic chemistry,
organic chemistry, algebra, trigonometry, statistics, physics both mechanics and fluids, epidemiology,
risk assessment techniques, and toxicology; communications and education including verbal, written,
and computer science; planning and management including how to conduct inspections, surveys, and
studies, take a variety of samples of potential contaminants using essential instrumentation, deter-
mine results, and establish programs based on facts; general technical skills in learning, teaching
adults, and evaluation of data; administrative and supervisory skills in working with people and
knowledge of public health laws, regulations, ordinances, and codes and their application; and pro-
fessional attitudes and resolving environmental health problems while working with colleagues,
supervisors, those being supervised, and the general public.

Specific competencies involve the knowledge, comprehension, and ability to implement nec-
essary measures to prevent, mitigate, and control various environmental contaminants in the
inter-related media of air, water, and land while protecting and promoting the health of the commu-
nity and all its special populations. The specific areas include environmental chemical agents; envi-
ronmental biological agents; environmental physical agents; ambient air; water, sewage, and liquid
waste; food; solid wastes; hazardous materials and hazardous waste; built environment including
healthy homes and healthy communities; indoor environment including indoor air; environmental
and occupational injuries; special populations such as children, the elderly, and the immunocom-
promised; environmental health emergencies, disasters, and terrorism; healthcare environment and
infection control; insect control, rodent control, and pesticides; and recreational environment and
swimming areas. (See endnote 5.)

These competencies were established in 1972 at a special workshop at Indiana State University
attended by some 75 or 80 of the top environmental health professionals in the United States from
all levels of government, professional associations, and industry. These professionals were broken
up into working groups and their reports as amended by the conference were compiled and pub-
lished by the author. On the basis of these data, the author developed an instrument for the evalua-
tion of the competencies of environmental health interns in 1972 and then utilized it again in 1976
for evaluating environmental health professionals. In both cases, the instrument was found to be
valid and highly reliable. (See endnotes 2, 3.) These competencies have been updated in various
editions of the Handbook of Environmental Health and will be updated again in the fifth edition.
(See endnote 5.)
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QuALIFIED WORKFORCE

A qualified workforce to carry out specific tasks and programs is based on the competencies shown
above and the determination of the additional special competencies needed by individuals to carry
out Best Practices for successful local, state, and national programs. The workforce can be improved
by increasing the skill levels of existing individuals and/or increasing the necessary skills of indi-
viduals who will be graduating from collegiate programs. Employers who may be governmental
agencies or business and industry should be involved in developing a curriculum which meets their
needs but still prepares them to be well-qualified generalists. Accredited paid internship programs
should be used to teach students practical skills.

The existing employees should have their knowledge and skills measured against the recom-
mended competencies needed as shown above and those added to by the specific program areas.
Then appropriate in-service training can be developed and utilized to enhance the existing compe-
tencies and/or to create new ones.

INTERNSHIP PROGRAM

A paid internship is an integral part of the learning experience of the student. It enables the indi-
vidual to integrate the art and science of the profession taught at the college or university with
the practical existing problems in the community or industry to produce a person who is current,
knowledgeable, and ready to work at many different tasks. The intern is under the close supervi-
sion of a licensed environmental health practitioner at the worksite as well as the university coor-
dinator. The worksite meets the professional standards of environmental health practice based on
tested principles and practices. The student is provided a planned and rigorous experience, where
he or she works 40 hours a week for 10—15 weeks per internship experience and is expected to
complete all tasks in a timely and professional manner as any other member of the full-time staff.
In addition, the student is required to keep a daily log of activities and to complete a college-level
paper on a special project which is of value to the employer. The student should present orally the
major findings and recommendations to the staff of the employing agency in a special meeting.
He or she should also learn to respond to questions concerning the study, and when the individual
does not have an answer, tell the questioner that he or she will investigate the issue and send a
proper response in writing.

The student learns the practical problem-solving approach to resolving issues while performing
an effective service for the employer. The student gains practical experience, refines his or her basic
environmental health skills, refines his or her communication skills, learns to work with people,
learns to identify the sources of problems and make reasonable recommendations, develops tech-
niques for studying major problems in depth, learns to prepare comprehensive reports, and learns
the fine points of professionalism.

The student receives an appropriate remuneration for the work, which allows for housing, food,
and other personal expenses as well as some assistance with tuition and books. The student should
receive appropriate reimbursement for the use of a vehicle while at work.

On December 15, 1969, under United States Public Health Service contract number CPS-69-002,
Indiana State University was awarded a grant to develop the modern concept of the environmental
health internship. A 100-page set of guidelines was developed by the author, presented to the US
Public Health Service, and then used at Indiana State University for the next 25 years as well as
many other universities with environmental health internship programs. Indiana State University
placed and supervised 1100 paid interns in 70 different health departments and industries in
local, state, and federal employment in 28 different states. The 500 graduates from the accredited
program served a minimum of two distinctly different internships including one at a local level
that was general in nature and the other which could be specialized. Some students served three
different internships.
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TWO SIDES OF THE SAME COIN

In order to use our personnel and other resources most effectively, we need to recognize that the
environmental health practitioner and the environmentalist are two sides of the same coin. Before
the formation of the US EPA and of the subsequent state environmental protection agencies or
pollution control agencies, typically the same practitioner was responsible for most environmental
issues including air, water, and land pollution and the resulting potential for disease and injury.
Today, environmental health practitioners, in government and industry, including environmental
health specialists, environmental engineers, occupational health and safety specialists, and public
health professionals, work toward preventing disease and injury and promoting health while pro-
tecting the environment. Environmentalists including environmental protection specialists, pollu-
tion control specialists, environmental sustainability specialists, energy specialists involved with
carbon-based fuels, natural resources and conservation specialists, environmental science special-
ists, industrial water and waste specialists, renewable energy specialists, outdoor environmental
specialists, environmental law and policy specialists, environmental advocacy and communications
specialists, earth science specialists, environmental conservation specialists, and others protect and
preserve the environment while also helping to prevent disease and injury to people.

It is essential that all environmental professionals have a broad understanding of the potential of
collateral damage which may occur when a change is made to one environmental area. Since most
environmental health or environmental protection people are specialists rather than generalists, it is
necessary to have a broad understanding of all environmental areas and their potential interactions.
This is one of the major reasons for writing a book of this nature.

USE OF KNOWLEDGE

In an ever-changing society, where knowledge is expanding at the most rapid pace in history, the
amount of accessible content is overwhelming, and thoughts can be transmitted throughout the world
virtually instantaneously, we have also become a society with limited vision. If we cannot find it by the
use of a search engine, it does not exist. Therefore, past programs, including Best Practices, in envi-
ronmental health, environmental protection, pollution control, and environmental sustainability, which
have been highly successful, if not found on the Internet, may not become the basis for present and
future actions. And if on the Internet, trying to sort out these programs from the voluminous material
available is very difficult and very time-consuming. In addition, there is considerable information on
the Internet which is either biased or totally inaccurate and yet references to the information appear on
our Internet searches. This is also a major reason for writing a book of this nature which now presents
to the various environmental professionals a single-source book for all areas of the environment and
helps explain the complexity of the field as well as the inter-relationships of all environmental media.

BEST PRACTICES

When we examine current and past environmental health and protection programs and the Best
Practices used in communities and industries, and how well they worked, we can create viable,
economically sound responses to the needs of our own communities.

The discussion and use of Best Practices (evidence-based practice) is currently being stressed
by the CDC, educational institutions, and various medically based professional organizations such
as the American Psychological Association, the American Nurses Association, and the American
Physical Therapy Association, as well as industry. This concept will accomplish what the author
was taught while earning a Master of Public Health degree at the University of Michigan in 1959,
that public health as well as environmental health will be at its best when it adopts techniques used
by business and industry because of the great accomplishments of the American economy and
industry which has been using Best Practices for many years.
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There are two basic types of Best Practices in the various environmental and public health fields,
and these are discussed below.

EviDENCE-BASED PuBLic HEALTH PRACTICES

Evidence-based public health practices are an outgrowth of the 1970s and 1980s when expert pan-
els accumulated information and then made recommendations to resolve problems. The evidence-
based approach as discussed in connection with Developing Healthy People 2020 consists of the
use of data and information systems, behavioral science theory, and program planning models to
develop, implement, and evaluate effective programs and policies in public health in clinical areas.
An example of evidence-based practice would be examining treatment decisions in certain disease
processes and utilizing a scientific basis for the approach used, while recognizing that the art of
medicine also includes individual factors such as values or quality of life. This technique may also
be applied to a variety of public health practices.

Evidence-based public health practices may be a more rigorous method of securing Best Practices
than the practical approach and certainly would be more effective in resolving clinical problems.
However, the practical approach is more readily available and can be utilized more quickly and then
adapted if and when necessary.

PracTicAL APPROACH TO BEST PRACTICES DEVELOPED AND UTILIZED BY EXPERTS IN THEIR FIELDS

The practical approach, which is a less rigorous form of evidence-based practices, is most frequently
used in environmental health programs. Typically, the Best Practices have already been established
by various federal, state, and local agencies; professional associations; and industry.

Best Practices are science-based principles and practical applications of techniques (art of the
field) which may help prevent, resolve, or mitigate hazardous situations and existing or potential
problems of disease and injury. They may consist of planning procedures, supervision and manage-
ment procedures, educational approaches, operational and/or maintenance procedures, and/or legal
controls. They may exist individually or as part of a system. In any case, priority should be given
to those Best Practices which most readily and economically solve, reduce, or prevent a problem
and avoid collateral damage from the impact of their use. Typically, Best Practices may be found in
several different categories including:

* Gathering and analyzing data in a scientific manner to determine the nature and scope of
the problem

* Information and education

* Ordinances and regulations

* Elimination of dangerous and hazardous situations

* Preventing and controlling the sources of potential outbreaks of acute disease, injury, and
contamination of the environment through the efforts of the appropriate environmental
systems and/or the enforcement of the appropriate rules, regulations, and laws

* Preventing and controlling the underlying factors which contribute to the occurrence of
chronic disease which may have been of environmental origin or is enhanced by environ-
mental contaminants

* Making necessary program changes to control the problem

» Using various prevention and treatment measures

* Developing continued maintenance programs

* Re-evaluating program content and results and redirecting efforts as necessary

Best Practices and programs described include but are not limited to food protection, food tech-
nology, insect control, rodent control, pesticides, lead poisoning, housing and communities, the
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indoor environment, hospital, school, and nursing home environments, recreational environment,
occupational environment, air quality, solid and hazardous waste, private and public water supplies,
swimming areas, plumbing, private and public sewage disposal and soils, water pollution and water
quality, terrorism, disasters, environmental health emergencies, children’s environmental health
issues, injury control, and so on.

RESOURCES

This book is not a technical text. For basic technical and scientific information which supports the
various Best Practices, see:

1. Handbook of Environmental Health: Biological, Chemical, and Physical Agents of
Environmentally Related Disease, Volume 1, Fourth Edition, by Dr. Herman Koren and
Dr. Michael Bisesi, CRC Press, Boca Raton, FL (2003).

2. Handbook of Environmental Health: Pollutant Interactions in Air, Water, and Soil,
Volume 2, Fourth Edition, by Dr. Herman Koren and Dr. Michael Bisesi, CRC Press, Boca
Raton, FL (2003).

3. lllustrated Dictionary and Resource Directory of Environmental and Occupational
Health, Second Edition, by Dr. Herman Koren, CRC Press, Boca Raton, FL (2005).

4. Industrial Hygiene Evaluation Methods, Second Edition, by Dr. Michael Bisesi, CRC
Press, Boca Raton, FL (2003).

5. A list of special resources found in each chapter beginning with Chapter 2.

6. Excellent up-to-date endnotes and bibliography used by the author in recording the Best
Practices and the discussion of successful programs for each of the environmental health
areas of concern.

7. Names and locations of the actual local, state, and federal programs that have been suc-
cessful are cited within the text.

HOW TO MAKE IT WORK

The individual reader who utilizes information from this book can work efficiently by incorporating
his or her education and professional experience into the mix of information; adding the input from
stakeholders; and utilizing the knowledge and experience from local and state agencies including
university cooperative extension services, state environmental protection agencies, state pollution
control agencies, state health departments, state departments of agriculture, and so on to develop
necessary plans based on comprehensive data collected by evaluating all problems and conditions
related to the subject area. He or she should then prepare a request for a new program or program
review, which can be presented to the appropriate authorities for approval. This proposal should
include information on appropriate expenditures, amount of people and types of people needed to
successfully resolve the problems in a given size community, tested techniques of supervision and
management of personnel, as well as successful techniques of communications which have been
used with all individuals involved.

One of the values of this book is that all chapters other than Chapter 1 and Chapter 4 are written
in a consistent manner. They provide a statement of the nature of the problem and special informa-
tion, immediately followed by the division of the problem into sub-problems including factors lead-
ing to impairment and Best Practices used to resolve each of these factors and sub-problems. This is
followed by sections on laws, rules, and regulations; resources; and programs. Finally, each chapter
lists comprehensive endnotes and a bibliography. A very comprehensive index allows the reader to
move quickly from one topic to another. This makes the information more easily retrievable and
therefore more usable. It makes planning for a new or improved program more cost-effective and
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saves individuals a substantial amount of time in researching and gathering accurate data on prob-
lems and solutions.

UNIQUE FEATURES OF THIS BOOK

1. A one-of-a-kind programmatic book incorporating Best Practices devised by working pro-
fessionals who specialize in all environmental areas.

2. Easily accessible resources for environmental health, safety, protection, and sustainability.

3. An explanation of the complexity and interaction of people, various environments, and
ecosystems based on the underlying science found in other books identified in this book,
as well as in the endnotes.

4. A useful problem-solving tool to plan and help evaluate programs for professionals, stu-
dents, professors, governmental agencies, industry, and civic leaders in environmental
health, safety, protection, and sustainability.

5. A single source of tested principles and Best Practices in all environmental areas devel-
oped by other professionals based on their experience using the appropriate science and
the best and most economical available technology, thereby saving an enormous amount of
time and money for the reader.

6. A rapid means of gathering additional information on a given topic by inserting the title of
an endnote in the search box of the computer and bringing up the document for immediate
review (this works for most published documents but not necessarily for those which are
published solely on the Internet).

7. An understanding that science-based environmental sustainability is achieved through the
use of Best Practices identified in each of the environmental areas.

8. An understanding of the nature of Best Practices as evidence-based practice in environ-
mental areas and how they are achieved.

9. A recognition by all people in the environmental field that despite their specialty, they all
work for the ultimate goal of protecting the environment and preventing disease and injury
to people.

10. An excellent means of refreshing or upgrading the knowledge and skills of the reader in all
environmental areas, as well as the potential interaction between these areas.

11. A book which depends mainly on practical principles, excellent field experience, and
Best Practices in the prevention, protection, and sustainability of the environment as well
as preventing disease and injury in people and promoting good health as identified by
actual programs in the United States and Canada. These Best Practices can easily be used
by practitioners, students, professors, governmental agencies, industry, and civic leaders
worldwide.

WHY THIS BOOK NOW?

Many people are inefficient because they spend time and money developing new procedures and
programs to solve existing problems, and what they think are new problems which may have already
been solved in a given community and/or in other places in past times. Also, we are inundated by
information from the numerous environmental health and protection programs at the local, state,
federal, and international level, by the myriad of industry groups working on specific environmen-
tal pollutants, by the large number of professional associations and civic organizations, and by the
substantial amount of research completed because of the enormous interest that people have in
protecting their environment and their health.
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Local and state communities, regional areas, and nations have been and will continue to face
budget restrictions. This book, which is a single-source reference, is an extremely useful tool for
planning how best to use resources to create procedures and programs to prevent disease and injury
and promote good health, while protecting the environment.

This book is a reference and textbook for students, professors, governmental agencies, indus-
tries, and existing professionals who are specialists in a given field seeking to increase their overall
knowledge and improve their existing skills. It provides the best opportunity to understand how
to establish and manage successful programs using Best Practices in the quickest time frame and
achieve the best results at the lowest cost.

ENDNOTES
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’I Necessity for Effective
Programming Techniques

AUTHOR’S THOUGHTS

The major thrust of this book is the provision of Best Practices in all environmental areas for stu-
dents, practitioners, and all other stakeholders so they can use them to effectively and economically
improve existing programs and in the development of new programs. Best Practices are the practical
applications of knowledge and successful experiences in program areas used to prevent disease and
injury as well as promote good health, while protecting and sustaining the natural environment.

Although it is not necessary to read the first two chapters of the Handbook of Environmental
Health-Biological, Chemical and Physical Agents of Environmentally Related Disease by
Dr. Herman Koren and Dr. Michael Bisesi (Lewis Publishers, CRC Press, Boca Raton, FL, 2003) to
understand the present book and how to utilize the material it contains, it would enhance the learn-
ing experience of the reader if their knowledge was refreshed or they were exposed for the first time
to the background knowledge found in that book. Chapter 1, Environment and Humans, includes a
brief discussion on ecosystems, energy, health and environmental problems, concepts of chemistry,
transport and alteration of chemicals in the environment, environmental health problems and the
economy, risk—benefit analyses, environmental health problems and the law, creating federal laws
and regulations, and environmental impact statements. Similarly, it would also be helpful to read
Chapter 2, Environmental Problems and Human Health, which includes information on human
systems, toxicological principles, applicable concepts of microbiology, principles of communicable
disease, epidemiological principles, and risk assessment and risk management.

INTRODUCTION

The health, safety, environmental degradation, and environmental sustainability problems of our
society, including global warming, continue to grow, while we have less money than ever to resolve
them. At the same time, the previous concerns related to environmental degradation, environmental
sustainability, injuries, and spread of disease have not subsided, but rather have increased in scope
and complexity.

We need to use all of our existing resources in an effective manner including integrating the
knowledge and practices of professionally trained personnel, generalists and specialists, both in
environmental health and in environmental protection, while exposing them to a broad understand-
ing of the inter-relationships between the various environmental media and the affect that a single
action in one area may have on other environmental problems. We have to recognize the signifi-
cance of the knowledge, experience, and enthusiasm of the large numbers of people and organiza-
tions in the environmental movement, the conservationists, the preservationists, the ecologists, the
environmental justice groups, the sustainability groups, the public health and occupational health
oriented groups, etc. We have to incorporate and utilize the knowledge and practical experience of
the various professional associations, the high school students and teachers interested in protect-
ing the environment, the college and university students and teachers who are working toward
degrees in environmental health and environmental protection through a multitude of Bachelors and
Masters programs ranging from environmental health to ecology to pollution control to environ-
mental quality to environmental sustainability; the various news media; and the numerous politi-
cians at the local, state, national, and international level.
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We have to increase the numbers of professionally trained people working with the latest sci-
entific knowledge and an understanding of successful programs utilizing Best Practices that have
actually worked in the past and present. These techniques need to be used as examples for develop-
ing programs to help resolve current and future problems. The professionals then need to adapt this
knowledge to meet the specific concerns of their community.

We need to share, adapt, and use the existing tools that we have by making available Best
Practices and special resources for the multitude of existing and planned inter-related environmen-
tal programs.

We also need new tools to resolve these problems. We need to understand the major concerns
of today and tomorrow and how to use available knowledge to fulfill the promise made in the
Constitution of the United States of America that we all have the right to life, liberty, and the pursuit
of happiness, which includes good health, the avoidance of disease and injury, and the protection
and preservation of the environment for future generations.

MAJOR CONCERNS IN OUR SOCIETY TODAY

Eight major factors are interacting in our society today that require we make substantial changes in
how we design practical programs, which prevent disease and injury, promote good health, protect
the environment, and enhance environmental sustainability. These factors are: financial stress;
regulatory reform; environmental justice; our changing planet; a multitude of environmental pollut-
ants and their interactions; emerging and re-emerging infectious diseases, primarily of a zoonotic
nature; where we live, work, play, and are educated; and the potential increase in acute and chronic
disease in our mobile, growing, and aging population.

FINANCIAL STRESS

Financial stress at the personal level has led to increased homelessness and poverty. The largest
numbers of new homeless are women and children. Hunger is another factor which contributes to
disease, especially when there are negative environmental factors involved.

Financial stress at the state and local level of government has led to the reduction of many pro-
grams meant to protect the health and welfare of our citizenry in a time when more services are
needed, not less. A research brief from the National Association of County and City Health Officials
dated December 2011 stated that there has been a widespread reduction in essential services includ-
ing environmental health services at the local and state level. In 2011, 55% of all local health depart-
ments cut at least one program protecting citizens in the communities. This affected 68% of the US
population. Local health departments reduced environmental health services by 18% overall and
by 21% excluding food safety programs. Epidemiology and surveillance was reduced by 9% and
emergency preparedness was reduced by 20%. All of these losses are extreme.

There has also been a loss of trained professionals from local health departments. From 2008
through 2011, a total of 34,400 jobs were eliminated. Negative job impact has affected not only
essential program areas but also the morale of working professionals. Emergency management is
an example of this dire situation. Disasters and acts of terrorism can only be contained by highly
trained individuals who need to be available to respond when the emergency occurs. The reality of
disasters and the potential for terrorist acts has increased substantially. With the political situation
constantly in flux, federal, state, and local officials must be prepared to respond immediately to the
disaster to prevent loss of life and destruction of facilities and infrastructure, which leads to even
further compression of the funds available to help the citizenry.

At the federal level, there have also been substantial changes in the budget for Environmental
Health Programs. From 2010 to 2012, there was a 30% reduction in funding for the Centers for
Disease Control and Prevention’s (CDC’s) National Center for Environmental Health and the
Agency for Toxic Substances and Disease Registry, which provide funding and services to states
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and other groups. The new Healthy Home and Community Environments Program will be funded
at a 51% decrease from the merged Healthy Homes and Lead Poisoning Prevention Program and
the CDC’s National Asthma Control Program. There will also be substantial reductions to the
Basic Environmental Health and Radiation Preparedness Programs, Climate Change Program,
Environmental Health Tracking Program, Healthy Community Design Program, and Safe Water,
Food, and Waterborne Illnesses Programs. In the past, the federal government helped support state
and local health departments through grants, loans, and tax subsidies, when there was a serious
need, but now this help will be reduced. (See endnotes 1, 2, 3, 4, 5, 6.)

Preparation for bioterror and health emergencies has deteriorated across the country because
of severe budget cuts. In 2011, the Trust for America’s Health and the Robert Wood Johnson
Foundation in their ninth annual report, Protecting the Public from Diseases, Disasters, and
Bioterrorism, stated that 51 of the 72 cities in the Cities Readiness Initiative are at risk of being
eliminated; 24 states are at risk of losing CDC epidemiologists; and all 50 states would lose the
support of the CDC during a response to nuclear, radiological, chemical, and natural disasters.
Although the public health and national security communities have repeatedly discussed the seri-
ous need for new funding for dealing with bioterrorism and other disasters and emergencies,
funds continue to be cut in these areas. (See endnote 7.)

The President’s budget for the remainder of the 2016-2017 budget year was issued in March
2017. The Department of Health and Human Services received a total cut of 18% of its existing
budget, including the National Institutes of Health 20% cut of $5.8 billion; CDC loses funds to fight
Ebola outbreaks research and operational funds. This is devastating for medical research.

REGULATORY REFORM IN ENVIRONMENTAL HEALTH AND PROTECTION PROGRAMS

America with its free-market system has always prospered because the nation has adopted common
sense laws to help protect individuals and communities from environmental stresses and to resolve
current and future problems. This has resulted in the implementation of many rules protecting
younger people, workers, and citizens in general. Although a given rule may have a financial cost,
over time the improvement in health and reduction in injuries to a given population has far exceeded
the cost of resolving the problem. A good example is the removal of lead from gasoline and paint,
and the reduction in lead poisoning in children. Further, the new rules and regulations have led to
innovations and new products which have stimulated the economy.

The manufacturing, processing, use, and disposal of chemicals and materials by industry often
affect environmental and occupational health, and result in safety hazards and damage to the envi-
ronment, which can initiate or exacerbate various health problems from before birth to old age. All
body systems are at risk. Potential toxins are not always tested before use and only come to the
attention of public health authorities after the harm to people is proven and widespread. Further, air,
water, and land become contaminated and a variety of ecosystems may be altered or destroyed. All
of these issues need appropriate rules and regulations to protect the public from potential disastrous
consequences which are an unwanted side effect of the manufacturing, processing, use, and disposal
of chemicals and materials which help make our society better in some respect.

At times, a rule becomes obsolete and therefore should be removed. However, the elimination
of rules and regulations for the sake of improving the economy may end up being very costly, as
in shale oil extraction, because of the collateral damage done to the health and welfare of people
and the destruction of the environment. Another poor approach is the defunding of programs and
professionals who enforce the rules and regulations.

Cost-benefit analysis does not always apply in relation to regulations which improve the environ-
ment and/or the health and safety of individuals in the community. All costs are easy to express,
but benefits may not be realized for many years. Benefits include improved quality of life and good
health of the individual over long periods of time. Benefits also include reduction in medical expenses,
greater productivity from individuals because of less lost time and higher performance, and the cost
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of long-term disability and the loss of a human life. The true costs of an industrial operation should
include the damage to the environment by certain processes, the cost of clean-up of waste dumped
into the air, water, and on the land, collateral damage to other parts of the community such as through
acid rain, and societal costs to people, communities, and the physical environment. (See endnote 8.)

A proposed alternative to cost-benefit analysis is the Precautionary Principle, which states,
“When the health of humans and the environment is at stake, it may not be necessary to wait for
scientific certainty to take protective action.” This principle was arrived at during the Wingspread
Conference on January 26, 1998, at a special meeting of scientists, philosophers, lawyers, and envi-
ronmental activists, at the Robert Wood Johnson Wingspread Conference Center in Racine, W1
The Precautionary Principle is necessary because: numerous toxic substances have been released
into the environment, resources have been exploited, there are increasing rates of disease due to
environmental actions, and environmental interactions of today will influence the environment of
tomorrow. The Principle has been used as a basis for international agreements. The participants
felt that cost-benefit analysis allowed new products and technologies which could cause disease
and injury without considering the potential problems from the raw and finished materials. The
Principle, which applies to human health and the environment, utilizes the ethical assumption that
humans are responsible for protecting, preserving, and restoring all ecosystems in the world and
preventing disease from occurring because of new technologies. (See endnote 9.)

Another technique for regulatory reform is to utilize the Environmental Public Health Performance
Standards (v2.0) developed by the CDC in conjunction with the organizations which make up the
nation’s leadership in environmental health. The primary goal of these standards is to build capacity
for essential services, build community accountability for environmental health services, and build
consistency of services throughout the environmental health systems or programs. This goal, when
met, will enhance communications, improve coordination of activities and resources, and reduce dupli-
cation of services. It will help identify the strengths and weaknesses of various programs. It will estab-
lish standards and the means of measuring them. It will provide information and data that can help
provide for changes in policy or resources to improve community environmental health and the health
and safety of the public and thereby the physical environment. (See endnote 10.)

ENVIRONMENTAL JUSTICE

Environmental Justice decrees by law that all people share an equally high standard of environmen-
tal protection and improvement of existing hazardous situations regardless of race, color, national
origin, income, or education. This is necessary because many of the very worst environmental
conditions are found in areas where the people live and work.

Executive Order 12898, “Federal Actions to Ensure Environmental Justice in Minority
Populations and Low Income Populations,” mandates that the implementation of environmental
justice is part of all programs at the federal level. The goal of this Executive Order was to:

protect the environment and health in overburdened communities; empower communities to take action
to improve their health and environment; and establish partnerships with local, state, tribal and federal
governments and organizations to achieve healthy and sustainable communities.

This is leading to involving environmental justice in rulemaking, permitting, compliance, enforce-
ment, and community-based action programs, and including environmental justice in all parts of
the Environmental Protection Agency (EPA). Plan EJ 2014 is the EPA’s roadmap for integrating
environmental justice into all its programs and practices. It is based on good science, law, accu-
rate information, and the use of appropriate resources. Examples of these programs are the Urban
Waters Program, the Pesticide Worker Safety Program, the US-Mexico Border 2020 Program,
the Community Engagement Initiative, and implementation of the Internal Technical Directive on
Reviewing EPA Enforcement Cases for Potential Environmental Justice Concerns. (See endnote 11.)
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OUuUR CHANGING PLANET
(See endnotes 12, 13, 14)

In 1989, the US Global Change Research Program was started as a Presidential Initiative and then
mandated by Congress in the Global Change Research Act of 1990, which requires “a comprehen-
sive and integrated United States research program which will assist the nation and the world to
understand, assess, predict and respond to human-induced and natural processes of global change.”
Thirteen departments and agencies of the federal government work together to carry out the mandate
of Congress, which is to build a knowledge base on human responses to climate and global climate
change; to coordinate and regulate federal agencies on climate working in research, education, com-
munications, and decision support; and to produce an annual report of their research findings on
climate change, and have the President of the United States submit this report to Congress. In the
last 20 years, the United States through the US Global Change Research Program has developed an
understanding of the short-term and long-term changes in climate, the ozone layer, land cover, and
ecosystems, and has made the world’s largest scientific investments in the research of climate change.

Reports of global climate change impacts in the United States indicate at least ten key findings.
They are:

. Global warming is unequivocal and primarily human induced.

. Climate changes are underway in the United States and are projected to grow.

. Widespread climate-related impacts are occurring now and are expected to increase.

. Climate change will stress water resources.

. Crop and livestock production will be increasingly challenged.

. Coastal areas are at increasing risk from sea-level rise and storm surges.

. Risk to human health will increase.

. Climate change will interact with many social and environmental stresses to substantially
increase the level of these stresses.
9. Thresholds will be crossed, leading to large changes in climate and ecosystems.

10. Future climate change and its impacts depend on choices made today.
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Despite year-to-year fluctuations in temperature and weather conditions, the overall trend is for
warming, with all its attendant problems. Unfortunately, there is a huge political discourse sur-
rounding the global warming topic, and in some areas there is a decision to ignore scientific data
especially to make political points. This type of emotional response to global warming based on
lack of scientific information can readily be found on the Internet today.

It is the increase in temperatures in the world that is helping to contribute to the potential for:
the increase in emerging and re-emerging diseases, reduced crop yields, increased level of algae in
water, increased water demands including for irrigation and use of the groundwater supply, severe
droughts, and power outages. Increased temperatures also contribute to decreased ice packs in the
Arctic and Antarctica and the increase in water levels around the coasts of the country leading to
greater potential flooding of these areas. Also, increased ocean temperatures may lead to increased
severity of storms.

It is projected that temperatures in the United States will rise on average in the next 100 years
if nothing is done to reduce greenhouse gas emissions worldwide. (In fact, in 2012, the average
temperature in the United States rose by 1° Fahrenheit.) This could cause extreme weather, both wet
and dry. There were discussions at the 2012 annual meeting of the Geological Society of America
about the potential problems created by climate change and how it affected the severity of hurricane
Sandy when it reached the East Coast of the United States. Rising sea levels contributed to the storm
surge record height. Sea surface temperatures contributed to the flooding. Increased temperatures
over Greenland and increased temperatures in the Arctic may have had an effect on air masses and
the position of the jet stream.
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Global warming may result in a sharp increase in heat-related illnesses and deaths as well
as respiratory and cardiovascular disease, especially in the most vulnerable populations of the
elderly, the poor, children, and people suffering from other diseases. Increased temperatures
would exacerbate problems of air pollution and health, ozone formation, amount of waterborne
and foodborne diseases, amount of vector- and rodent-borne diseases, and amount of emerging
infectious diseases.

Other changes affecting people and the environment include:

1. Deforestation which may result in loss of species of plants and animals, increase green-
house gases, increase carbon when the trees are burnt, interfere with the water cycle, and
cause soil erosion leading to increased silt entering bodies of water

2. Encroachment by agricultural areas which may result in loss of plant species, decreased water
quality, loss of wildlife and wildlife habitat, loss of mineral sources, soil erosion, changes in
groundwater hydrology, increased air pollution, and significant new noise pollution

3. Wetland modification which may cause a massive loss of fish and shellfish, increase vul-
nerability of the coastal areas to storm surge and flooding in commercial, industrial, and
residential areas, and affect the navigation of ships in areas which are used for water
transportation

4. Building of dams which may interrupt and destroy ecosystems, interfere with fish migra-
tion, alter water flows, retain sediments which may be necessary for ecosystems down-
stream, contribute to greenhouse gas emissions, etc.

5. Road construction may cause air pollution initially from the use of the various pieces of
heavy equipment and the dust being created during the construction process; cause air
pollution from the vehicles utilizing the new road; cause noise pollution initially from the
construction work and later from the vehicles utilizing the road; cause water pollution from
the rainwater and snow melt off the roads carrying gasoline, oil, heavy metals, and other
pollutants; and create the potential for droughts, fires, and the spread of infectious diseases

6. Mining may cause erosion, acid mine drainage, contamination of soil and water with heavy
metals, reduced surface and groundwater quality, deforestation, air pollution from dust and
heavy equipment, and land pollution from tailings and slag heaps

7. Creation of new urban areas with all the attendant environmental and health problems
mentioned throughout this book

ENVIRONMENTAL POLLUTANTS AND THEIR INTERACTIONS
(See the section on the chemical industry in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”

There is a complex interaction between human genetics, the environment, and environmental pol-
lutants. In some situations, the same level of environmental pollutants will cause different levels of
disease in different people because of their genetic disposition.

Humans are exposed to a variety of environmental pollutants, biological, chemical, physical, and
radiological, either continuously, intermittently, repeatedly, or sporadically. These environmental
stress factors can have an acute or chronic effect on the human body. They may affect the genetic,
immune, and endocrine systems as well as all other systems of the body, causing fatal flaws, which
can then in turn lead to cancer, as well as other potential diseases. Environmental chemicals modify
gene expression and cause excessive stress and inflammation within the human body and the human
brain. Endocrine disruptors also have inflammatory and metabolic effects.

Compounding the problem is the nature of the individual. The individual’s age, sex, weight,
genetic predisposition, previous illnesses, existing physical condition, level of nutrition, and expo-
sure to various concentrations of pollutants contribute to the potential for acute and chronic illness
caused by environmental pollutants. Further, the potential for disease and injury is complicated by
ambient temperature and weather conditions.
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Past exposure may have resulted in tissue damage or heightened the susceptibility of the indi-
vidual to disease processes from the contaminant which has been retained in the human body or
the damage done by previous exposures. The length of time of the exposures and the concentration
of the exposures are very important. The exposures may be through inhaled air, ingestion of water
and food, absorption through the skin, or a combination of these routes of entry into the body.
Bioconcentration of chemicals may occur in the food chain when a higher form of life consumes
a contaminated lower form of life, and then this food source may cause disease when ingested by
people. Further, multiple contaminants may interact with each other to become more toxic to the
individual. The human body may alter the contaminants and make them more toxic during the met-
abolic process. The liver and kidneys become special potential problem areas when the substances
are processed and secreted.

Complicating the understanding of the severity of exposure to environmental stresses such as
chemicals is the potential alteration of the chemicals in the environment when they are transported
from the point of origin to the point of contact with people. Chemicals are deposited in the air, on
the land, in the water, and taken up by plants and animal food sources. The original chemical may
stay the same or may be transformed through the previous processes. In any case, the chemicals can
be the direct or indirect cause of acute or chronic illness and potential physical injury. The chemi-
cals may be precursors for cancer, create latent cancer cells, be direct carcinogens, alter, depress or
enhance the action of enzymes, bind to cellular DNA, damage DNA, be direct toxins, or enhance
the action of other chemicals in a negative manner for the human body.

Chemicals are rarely released in the pure form, but are rather a mixture of several different
chemicals as well as the degradation stages of the original chemical and the mixture of chemicals.
This makes it more difficult to remove the chemical from the source of pollution. Also, a chemical
which is very useful for one type of pollution, such as methyl tert-butyl ether (MTBE) used as a
gasoline additive to reduce air pollution, can cause another type of pollution, groundwater contami-
nation. MTBE is often found together with other gasoline contaminants such as benzene, toluene,
ethyl benzene, and xylenes.

Chemicals may contribute to increased levels of chronic disease. In a study in California, it
was shown that children with type I diabetes were exposed to higher levels of ozone in the air than
healthy children. These children were also exposed to higher levels of sulfate air pollution than
the healthy children control group. In Montréal, Canada, a study of individuals with the autoim-
mune disease systemic lupus erythematosus had increased autoantibody levels when air particles in
the 0.1-2.5 um range increased beyond normal. Apparently these particles triggered an autoimmune
response in these individuals. (See endnote 15.) Diesel exhaust particles have been shown to affect
the development of the thymus during pregnancy and in early life, thereby affecting the develop-
ment of the immune system.

ENVIRONMENTAL CANCER
(See endnote 33)

It is estimated that 41% of Americans will be diagnosed with cancer during their lifetime and that
21% will die from cancer. Environmental and occupational exposure contributes substantially to this
problem. Sources of exposure may be found in: manufacturing; industrial products and processes,
even those which have been banned and not used for many years; agricultural sources including
insecticides, herbicides, fungicides, fertilizers, the active ingredients as well as the solvents, fillers,
and inert ingredients; a variety of air pollutants from transportation sources, dry cleaning, par-
ticulates containing a variety of chemicals, burning of fossil fuels, etc.; medical sources including
imaging, nuclear medicine, potentially new pharmaceuticals; military sources including weapons
and improper disposal of chemical products; Superfund sites; cigarette smoking; contaminated
drinking water; and natural sources such as radon gas and sunlight. There is a serious lack of fund-
ing and research to determine the specific levels and nature of environmental cancers.
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EMERGING AND RE-EMERGING INFECTIOUS AND ZOONOTIC DISEASES
(See endnotes 16, 17, 18, 19, 20)

In the last 35 years, there has been a sharp increase in the number of new diseases that have been
found globally and have contributed significantly to adult morbidity and mortality. In addition,
there has been a sharp increase in the prevalence of infectious diseases that had been thought
to be eliminated or reduced to such low levels that they would no longer be a problem for
people. Many of these diseases have now re-emerged in forms that are resistant to antibiotics,
and therefore even more difficult to cure with existing medications. The community response
to the outbreaks have been basically on a case-by-case basis at the local level, which is very
inefficient, rather than looking at the long-range problems and instituting preventive and control
programs at the global level.

Diseases spread quickly from sparsely inhabited areas of the world to highly concentrated areas
of population, by means of infected people, animals, insects, rodents, food, and water, which may
be distributed by modern modes of transportation. People are displaced by natural disasters or wars
and may spread disease from their area to new places. These evacuees are more susceptible to out-
breaks of disease in the typically overcrowded conditions where they seek sustenance and shelter.
The constant threat of the use of biological weapons by terrorists adds enormous complications to
the control of emerging and re-emerging infectious and zoonotic diseases. The best way to protect a
given population is to try to eliminate or control the disease at its source rather than trying to control
it once it has moved to other areas of the world.

Globalization has meant that food production, processing, and distribution of meat, poultry,
dairy products, fish, shellfish, fruits and vegetables, etc., instead of coming from local areas,
which are supervised by health departments, now come from many different nations where the
amount of regulatory control and the actual conditions of processing and handling of the food
source may be very inadequate. There also may be frequent sources of contamination such as
water, sewage, soil, insects, rodents, and pesticides. There may be a lack of proper sanitation
measures which are used to control oral fecal route infections on farms and at other agricultural
facilities.

Emerging infectious diseases from different parts of the world are being introduced into vulner-
able populations elsewhere, where the agents can be spread rapidly from person to person and there
is little or no resistance build-up among the people who may become affected. An example of a
process of spreading zoonotic diseases to humans is the consumption of bush meat (the flesh of wild
animals dead or alive) by natives in primarily tropical areas where there is a shortage of protein.
This allows the microorganisms that are usually found in the wild animals to cross the animal—
human barrier and bring disease to people. As these individuals move to new areas, they take the
disease processes with them and spread them to new vulnerable populations. An example of this
would be HIV which probably spread from chimpanzees to people. Other examples of recently rec-
ognized emerging diseases include acanthamebiasis, ehrlichiosis, hepatitis C, hepatitis E, Lyme’s
disease, and parvovirus B19.

Global warming is another concern for the spread of emerging infections or the re-emergence
of infectious diseases. Although yellow fever and malaria have been virtually eliminated from
the United States, increasing temperatures are making new areas of the country vulnerable to the
growth of the mosquitoes which cause these diseases. In 2007, more than 100 residents of Ravenna,
Italy, fell sick with the tropical disease chikungunya fever as the virus which typically was found
in tropical regions around the Indian Ocean, had moved to northern areas because of the migration
of the tiger mosquito.

The re-emergence of certain infectious diseases throughout the world is probably due to several
factors including how humans live and utilize the environment; changes in technology that affect
industry and the byproducts of industry; development and overuse of land; international travel and
commerce; microbial adaptation and evolution; overuse of antibiotics; and a reduction in the use of
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public health controls. There has been a re-emergence of drug-resistant tuberculosis after more than
100 years of decline in the incidence of the disease. Staphylococcus aureus which was in decline
because of the use of antibiotics has developed a highly resistant vancomycin-resistant strain of the
organism. Other examples of re-emerging diseases include: anthrax, botulism, dengue fever, infec-
tion with Escherichia coli, hepatitis, shigellosis, etc.

Emerging and re-emerging infectious diseases may be delivered to unprepared areas by the use
of biological weapons used by terrorists. Bioterrorism is the deliberate release of viruses and/or
bacteria in order to cause sickness or death to people, animals, or plants. A variety of organisms
may be utilized. See Chapter 5 on “Environmental Health Emergencies, Disasters, and Terrorism.”

WHERE WE LIVE, WORK, PLAY, AND ARE EDUCATED

The amount of environmental stressors and pollutants that we are subjected to varies considerably
with where we live, work, play, and are educated. There are some very special problems of the rural
environment. (See endnote 21.) Programs are developed to control these environmental stressors
and pollutants. (See Chapter 3 on “Built Environment-Healthy Homes and Healthy Communities.”)

MOBILE, GROWING, AND AGING POPULATION
(See endnotes 22, 23, 24)

MosiLe AND GROWING POPULATION

The population of the world is projected to grow from 6.9 billion people in 2010 to 9.3 billion people
in 2050. Population growth leads to significant long-term and environmental degradation. As con-
sumption of everything including land, water, clean air, food, raw materials, and space increases,
the environment supporting these resources deteriorates rapidly. Increased mobility because of
people pressure and also because of modern transportation contributes to the rapid spread of people
from one part of the world to another and therefore disease.

AGING POPULATION

The population of the United States of older adults is projected to increase to 71 million people by
2030. With age comes a deterioration of physical and mental capabilities. Many of these people have
lifetime exposure to a complex set of environmental chemicals, infections, and other environmental
stresses which create a body burden and leave the individual open to increasing levels of acute and
chronic disease. Eighty percent of older adults have one chronic condition and 50% have two or
more chronic conditions. The health of the individual further deteriorates because of infections and
falls resulting in injuries.

Older people have more frequent falls and injuries because of problems related to vision, balance,
medications they are taking, existing disease processes, level of nutrition and hydration, stress,
environmental chemicals, and other environmental problems.

Environmental problems causing health threats to older people include indoor and outdoor air pol-
lution, water pollution, and land pollution. Specifically, poor health has been attributed to power plant
emissions, vehicle emissions, ozone, agriculture, industry, chemical contamination of land and water,
and foodborne disease. The most frequent diseases identified as related to environmental concerns are
pulmonary diseases and asthma. Also, cancer, heart disease, autoimmune disorders, and Parkinson’s
disease are related to environmental concerns. (Lead and PCBs may be related to dementia and the
pesticide, rotenone as well as manganese may be related to Parkinson’s disease.) Initial exposures
may have occurred in the womb when the individual was a fetus and then accumulated during the
ensuing years. Many environmental chemicals promote excessive oxidative stress and inflammation.
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SUSTAINABILITY

Sustainability involves the implementation of a series of techniques and practices used for creat-
ing and maintaining conditions which allow humans to exist in productive harmony with nature,
while reducing or eliminating destructive tendencies, actions, and substances which may adversely
affect the natural environment and may lead to disease and injury in people. Sustainability allows
for peaceful social interaction, reduction of poverty and hunger, economic growth and stability,
appropriate use of resources, and other requirements needed by present and future generations to
live a better life. Sustainability is an integration of all levels of economic, social, and environmen-
tal factors in the planning and implementation of programs to increase capacity and create new
and better: infrastructure for transportation, education, communications, electrical usage, and the
Internet; technologies for usage of natural resources including forests, minerals, fuel, air, land, and
water; technologies for the removal and utilization or destruction of existing forms of contamination
including toxic wastes; development of a green environment.

Sustainability is a combination of the prevention, minimization and control of pollutants, the preser-
vation and proper use of resources, and the avoidance of damage to air, water, land, food, ecosystems,
and people, to prevent disease and injury and to protect the natural environment. This is accomplished
by the use of field-tested Best Practices in all inter-related environmental areas enhanced through the
availability of excellent resources developed by specialists in their specific area of interest.

Sustainability is accomplished through the merging of the interests and efforts of strong govern-
ments at the local, state or provincial, national, and international level with highly trained technical
experts, stakeholders who are citizens, organizations or business and industry, and the targeted
populations. This group of individuals needs to establish an appropriate vision for a given situation,
long-term and short-term goals and objectives, and actual programming based on the Best Practices
of other areas, including necessary budgets, appropriate evaluation of the program, continued main-
tenance, and redirection were necessary.

HISTORY OF SUSTAINABILITY IN THE UNITED STATES
(See endnote 28)

INTRODUCTION

People and governments have been involved in preventing the contamination of water and land from
the very beginnings of the country. In 1634, public sanitation regulations were passed in Massachusetts.
The City of Boston ordered that people were not to leave any fish or garbage near the bridge or com-
mon landing between the two creeks to prevent polluting the water. There were about 3500 medical/
sanitary practitioners in the colonies. Part of the work which they frequently did included:

* Enforcing cleanliness, and control of nuisances of filth and noxious trades

» Disposal of waste-garbage, excrement, offal, etc.

* Provision of pure water supplies and prevention of contamination of water by polluting
substances

* Drainage of swamps, marshes, and stagnant pools of water

As the United States expanded westward in the 1800s, there was a free-for-all in the use of natu-
ral resources. Pollutants of all types were discharged into the air and water and on to the land. By the
end of that century and the beginning of the 1900s, people began to realize that much of the natural
resources had to be used more wisely and also preserved for future generations. This philosophy led
to the Conservation Movement with Samuel P Hayes pushing for experts in the field to scientifically
manage resources. President Teddy Roosevelt became one of the major people involved in the pro-
tection of water and the promotion of effective land development. He was influenced by the prospect
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that the country would run out of natural resources, especially trees, that the wilderness areas would
disappear, and that pollution, especially in the big cities, would threaten our way of life. Roosevelt
determined that the successful development of the West depended on conserving natural resources
and using them wisely. Many other individuals, such as John Muir, and civic associations agreed
with him including the Sierra Club.

In addition, anti-pollution programs assumed considerable significance in the period roughly from
the end of the Civil War in 1865 to 1915, because of the severe environmental and living conditions that
people were exposed to in cities. The governments built sewer systems and protected water sources,
collected and removed solid waste, cleaned the streets, established parks, and started to regulate air pol-
lutants, especially smoke. Studies were made of overcrowded and extremely poor housing conditions.
The Rivers and Harbors Appropriation Act of 1899 prohibited the discharge of any kind of refuse into
navigable waters. The Pure Food and Drug Act of 1905 protected people from contaminated or adulter-
ated food and drugs. Subsequent amendments were the Federal Food, Drug, and Cosmetic Act of 1936,
which also regulated pesticides, and the Food Quality Protection Act of 1996 that ensured that stan-
dards for pesticides in foods were established and enforced. In 1947, the Federal Insecticide, Fungicide,
and Rodenticide Act was passed to control the sale, distribution and application of pesticides. This act
was amended in 1972, 1988, and 1996. Because of the huge and profound dangers attached to nuclear
energy and its use, the Atomic Energy Act of 1954 was passed establishing a regulatory structure for
the construction and use of nuclear power plants and nuclear weapons facilities.

After World War I, people living in a booming society and now having more money, became
less eager to accept the polluting effluents that were entering the air, water, and ground. With greater
numbers and greater quantities of environmental pollutants being produced, used, stored, and put in
disposal sites, there was a demand for stricter laws and programs and better enforcement. Especially
visible where the vast clouds of black smoke coming from factories that caused people respiratory
distress and blackened the environment.

The frustrations of constantly seeing people living with environmental pollutants were clearly
established when some 20 million people throughout the country on April 22, 1970, created the first
Earth Day. This was the people’s way of saying enough is enough and we must now take control of
our environment, our lives, and our health.

Laws

Note that the various environmental laws will be discussed multiple times in the different chap-
ters in order for the reader to understand the complexity of environmental issues and the inter-
relationship of environmental media, air, land, and water, and the highly significant environmental
laws that apply to a multitude of different situations. The description of the laws may seem to vary,
but actually for any given circumstance or situation, a portion of a very complex legal document
may apply and this is what the reader needs to know. Listing and discussing these laws in various
chapters also helps the reader understand that any given situation may be subject to a variety of
different actions based on the laws that apply.

The United States established a national policy for environmental sustainability in 1969
when it passed the National Environmental Policy Act. This Act required the preparation of an
Environmental Impact Statement when the environment was going to be affected by changes being
sought, the development of a Council on Environmental Quality to Advise the President concerning
Environmental Issues, the conducting of necessary research, etc. In 1970, the US EPA was created
by bringing together programs from 15 different departments and agencies. Numerous additional
laws were passed at the federal and state level to protect the environment and people. These laws
included (see the appropriate chapters in this book for more detailed information about these laws):

1. The Clean Air Act of 1970, and its subsequent amendments, which established goals and
standards for the quality of air in the United States
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2. The Clean Water Act of 1972, and its subsequent amendments, which established goals and
standards for water quality in the United States
3. The Coastal Zone Management Act of 1972 which allowed states and the federal
government to protect the US coastal areas from environmentally destructive action and
overdevelopment
4. The Marine Mammal Protection Act of 1972 which protected whales, dolphins, sea lions,
manatees, seals, and other marine mammals that would be endangered
5. The Endangered Species Act of 1973, which protected endangered species of fish, plants,
and wildlife in the United States and elsewhere by protecting habitats
6. The Safe Drinking Water Act of 1974, as amended in 1986 and 1996, established drinking
water standards, and rules for groundwater protection and underground injection
7. The Federal Land Policy and Management Act of 1976, which provided for the protection
of federal lands with scenic, scientific, historic, and ecological value
8. The Fisheries Conservation and Management Act of 1976 which helped maintain and
restore healthy levels of fish stocks and prevented over-harvesting in the future
9. The Resource Conservation and Recovery Act of 1976 which helped prevent the creation
of toxic waste dump sites by establishing standards for the management of the storage and
disposal of hazardous waste
10. The Toxic Substances Control Act of 1976 gave the EPA the authority to regulate the
manufacture, distribution, import, and processing of specific toxic chemicals
11. The Surface Mining Control and Reclamation Act of 1977 which was established to make
sure that coal mining would not result in the destruction of the environment and that aban-
doned mine property would be used in the best interests of the public
12. The Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
and its subsequent amendments which required the clean-up of sites contaminated by toxic
wastes, even those which had been placed there many years before
13. The Emergency Planning and Community Right-to-Know Act of 1986, which required
companies to inform communities about toxic chemicals that they release into the air,
water, and land
14. The Oil Pollution Act of 1990 which enacted a rapid and well-thought-out federal response
to oil spills from oil storage facilities and vessels, while making the polluters responsible
for the cost and damage to natural resources
15. The Federal Insecticide, Fungicide, and Rodenticide Act of 1947 amended in 1996

Since the inception of all the new environmental laws, a very substantial number of scientific
studies, changes, actions, Best Practices, and programs have been initiated throughout the country
to prevent disease and injury, protect the environment, and promote sustainability. To understand
this material properly, read the remainder of this book under the appropriate chapter topics as need
dictates. However, it is appropriate to discuss a very limited number of introductory subjects here.

PRESIDENT’S COUNCIL ON SUSTAINABLE DEVELOPMENT

The President’s Council on Sustainable Development was established in 1994 by Executive Order.
The national goals established if implemented would enhance the economy of the United States
while preserving and protecting the environment and preventing disease and injury to people.
Briefly, these goals state:

1. Every person should have access to clean air, clean water, and a healthy environment at
home, at work, and in recreational areas.

2. Create and sustain a healthy economy providing good jobs and a high quality of life.

3. Ensure that all people can have affordable access to the law.
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4. Protect, conserve, and restore natural resources as long-term commitments.

. Take responsibility for all corporate, institutional, and individual decisions affecting the
environment and others.

. Develop sustainable communities that utilize resources efficiently.

. Create an opportunity for everyone to work together for a better environment.

. Become a leader in international responses to stabilization of the environment.

. Create the opportunity for all Americans to have equal access to education and life-long
learning. (See endnote 29.)
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NeolNeBEN Jie))

The Council made numerous excellent recommendations but unfortunately, few were adopted.
The Congress was more interested in other issues.

ReceNnT EXEcUTIVE ORDERS CONCERNING ENVIRONMENTAL SUSTAINABILITY
(See endnotes 30, 31)

According to Executive Order 13423 of January 24, 2007, the goals for the federal agencies were:
to improve energy efficiency, to reduce greenhouse gas emissions, to require additional renewable
energy, to reduce water consumption, to recycle and use recycled materials, to reduce toxic and
hazardous chemicals, to improve disposal of solid waste, and to improve new and renovated build-
ings in keeping with reduced energy needs. The subsequent Executive Order 13514, October 5, 2009
(Federal Leadership in Environmental, Energy, and Economic Performance), added to the above
specific deadlines as well as an inventory of absolute greenhouse gas emissions, means of improv-
ing water use efficiency, and promotion of pollution prevention and waste reduction techniques with
appropriate deadlines.

HISTORY OF GLOBAL SUSTAINABILITY
(See endnote 26)

INTRODUCTION

The Greeks understood that human waste and solid waste could spread disease and therefore
invented toilets, sewers, and dumps outside of the city. The Greeks outside of Athens developed the
first dumps about 500 B.C.

In other ancient cities including Rome, air pollution from burning wood, solid waste, odors and
runoff from garbage, sewage, and industries contaminated the air and the water, and of course the
poor disposal of human waste contributed substantially to the problems.

In 1357, King Edward III of England passed a law prohibiting pollution of the river Thames. In
1366, in Paris, butchers were forced to dispose of animal waste outside the city. In 1388, in England,
laws were passed prohibiting the throwing of filth and garbage into ditches, rivers, and waters.

There were many improvements in the generations and centuries to come in response to numer-
ous outbreaks of disease and specific environmental problems. In modern times, there was a need to
be concerned about environmental sustainability in the United States. Since the same need existed
globally, the United Nations was used as a vehicle for promoting environmental sustainability.
The material that follows is but a brief explanation of global interest and global actions.

UNITED NATIONS

The United Nations Conference on the Human Environment, better known as the Stockholm
Conference, was held in Stockholm, Sweden in 1972. In preparation for this conference, a meet-
ing was held in 1971 where the developed nations were concerned about the environmental
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consequences of global development and the less-developed nations were concerned about eco-
nomic development. Sustainable development was a compromise between the environmental
concerns and the economic concerns.

The United Nations Environmental Programme was formed with a mandate from the Stockholm
conference to address issues of both sound environmental practices and sound developmental
practices. In 1975, the International Environmental Education Programme was begun, followed
in 1980 by the World Conservation Strategy. In 1983, the Prime Minister of Norway, Gro Harlem
Brundtland, was asked by the Secretary-General of the United Nations to establish and become
the chairperson of a special independent World Commission on Environment and Development.
Its function was to re-examine critical problems of the environment and development throughout
the world and propose realistic methods to deal with them. Second, it was the function of this
commission to strengthen international cooperation on environmental and developmental issues.
Third, it was to increase the level of understanding and commitment to sustainable development
on the part of citizens and other stakeholders, various organizations, business and industry, as
well as governments. An outcome of the report from the commission after numerous meetings
was the establishment of the UN Conference on Environment and Development and then Agenda
21 produced at the 1992 Rio Earth Summit.

Agenda 21 Report, June 1992

Section I of the Agenda 21 report contained discussions on sustainable development in developing
countries, poverty, consumption patterns, demographic dynamics, protecting and promoting human
health, promoting sustainable human settlements, and integrating the environment into develop-
ment decisions. The inter-relationship between the health and safety of people and the protection of
the environment and how to meet each need while developing land and resources is apparent from
the topics covered.

Section II reviewed ways of protecting the air, land, water, fragile ecosystems, and sustainable
agriculture. It also provided discussions on environmentally sound management of toxic chemicals,
trafficking in illegal international toxic and dangerous products, hazardous wastes, solid wastes,
sewage related issues, and radioactive wastes.

Section III discussed the involvement of women, children, and youth in sustainable development,
the role of indigenous peoples, the role of non-governmental organizations acting as partners for
sustainable development, the role of workers and trade unions, the role of business and industry, and
the role of the scientific and technological community.

Section IV discussed means of implementation. (See endnote 25.)

GLOBAL CLIMATE CHANGE

Global climate change has brought forth an immediate need by all countries to discuss the sig-
nificant concerns affecting the world community. On September 16, 1987, the original Montréal
Protocol on Substances that Deplete the Ozone Layer was signed and was effective as of
January 1, 1989. One of the provisions of the protocol was to allow nations to make adjust-
ments rapidly as new scientific information became available. Adjustments came into effect on
March 7, 1991; September 23, 1993; August 5, 1996; June 4, 1998; July 28, 2000; and May 14,
2008. (See endnote 32.) In December 1997, over 150 countries adopted the Kyoto Protocol to
protect the Earth’s atmosphere and the climate. The nations agreed to establish legally binding
limits on the admissions of heat-trapping greenhouse gases. The agreement also established sub-
stantial support for climate change research.

World Summit on Sustainable Development

The World Summit on Sustainable Development was held in Johannesburg, South Africa, and
concluded on September 4, 2002. Various nations, United Nations agencies, financial institutions,
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non-governmental organizations, and citizen groups from all over the world discussed the priority
issues of water, energy, health, agriculture, and biodiversity. All this activity was geared to increase
the availability of safe water and clean energy, reduce hunger, improve agricultural areas, protect
people from illness and injury, and protect the environment.

Report of the United Nations Conference on Sustainable Development,
Rio de Janeiro, Brazil, June 20-22, 2012 (See endnote 27)

The nations of the world attending the conference reaffirmed their strong desire for a sustainable
future, developmentally, economically, socially, and environmentally for present and future gen-
erations. The eradication of poverty, hunger, and disease while developing natural resources in
an environmentally sound manner was of greatest significance. It was re-emphasized that people
were at the center of sustainable development and that stakeholders, business, industry, and gov-
ernment were partners in the effort. It was re-emphasized that decisions should be science based.
There was a renewal: of the political commitment to improvement and positive change in the
actions of all; of the integration, implementation, and operational efficiency of various groups to
achieve common goals and objectives; of engaging major groups and other stakeholders; and of
working toward creating a green economy while eliminating poverty and improving sustainable
development. There was an emphasis on creating and maintaining an institutional framework for
sustainable development by governmental agencies sharing their knowledge and skills with each
other and with others. There was once again recognition that there are inter linkages between
various issues and various environmental media.

PROGRAMS WHICH ACHIEVE THE GOAL OF PREVENTING DISEASE
AND INJURY AND PROTECTING THE ENVIRONMENT

THE PasT

How Programs Were Started

From pandemics to the dumping of pollutants into the air, water, and land, to the exposure of work-
ers to metals and other environmental stresses, dangerous situations have existed in various forms for
thousands of years. Thinking citizens, many times without scientific understanding, have used infor-
mation based on experience and observations, when available Best Practices to try to determine the
causes of the problems and find solutions to prevent disease and injury from occurring.

In the past 200 years, as people have developed various sciences and have become more aware
of health and safety problems related to environmental circumstances, communities have tried to
find better ways to try to resolve environmental and public health problems. The process of trying
to find a solution usually involved a disease outbreak, most often cholera, or a serious problem, such
as an air pollution episode. The community typically chose someone or a committee to study the
problem and come up with potential solutions. These solutions included new laws resulting in the
development of public health and environmental health programs, necessary personnel, and addi-
tional laws, rules, and regulations to resolve the problems. The personnel then conducted surveys
and inspections, collected samples, and used special instrumentation to determine the nature and
scope of the problem. The personnel prepared reports, used educational techniques to try to correct
the problems, and then used enforcement procedures when necessary. The personnel also developed
new techniques to try to prevent diseases and injuries from re-occurring and to lessen the impact of
existing environmental conditions.

As environmental health problems became more complex, as the industrial revolution proceeded,
and as new solutions to problems became available, professional organizations were formed to work
with the individuals and their departments and industries to provide training and other resources
to the personnel. This was necessary because initially individuals were hired to fill environmental
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health, safety, environmental protection, and sustainability positions for which they had little or
no specific knowledge. They may have had considerable training in the various sciences. The
health departments and other agencies had to provide in-service training for these individuals. The
CDC developed many training tools and provided them to the health departments for use by their
employees. Also, as an example, the National Environmental Health Association developed a series
of training modules which were available to members of that association to increase their knowl-
edge and skills in given areas. The organizations then developed performance standards and exami-
nations for certification of the individuals who met the performance standards.

The professional organizations also were deeply involved in many aspects of promoting the pro-
fession and the professional, including supporting positive environmental health policies and posi-
tions established through governments and laws. The organizations worked at national, state, and
local levels. The professional organizations also provided significant research in trying to upgrade
the skills and knowledge of existing professionals.

Educational institutions recognized the need for new personnel and developed new programs in
the specialty areas of concern to provide a high level of professionally trained people to enter the
environmental health, public health, and environmental protection fields. The educational institu-
tions also provided significant research to try to resolve existing and future problems.

THE PRESENT

It is incumbent upon us as professionals, as citizens of our community, as citizens of our country,
and as citizens of the world, to utilize the substantial amount of knowledge that is currently avail-
able through the accumulation and analysis of successful environmental health and protection pro-
grams and their Best Practices, at the local, state, federal, and global level and in industry.

This evidence-based practice is currently being stressed by the CDC, educational institu-
tions, various medically based professional organizations such as the American Psychological
Association, the American Nurses Association, and the American Physical Therapy Association,
as well as industry. The concept in fact is called Principles of Best Management Practices. What is
being done in other fields needs to be adapted to the fields of environmental health science, safety,
environmental protection, and sustainability.

COMPONENTS OF SUCCESSFUL ENVIRONMENTAL HEALTH,
SAFETY, PROTECTION, AND SUSTAINABILITY PROGRAMS

A successful program typically has several components. They are:

* Scientific evaluation of the problems

* Discussion of the extent and nature of the problems

* Conducting necessary research for existing solutions to the problems

* Determining Best Management Practices to resolve the problems

* Determining who the various stakeholders are and meeting with them

» Establishing a preliminary plan

» Establishing the goals and objectives of the plan

* Determining the type and amount of people needed to carry out the plan

* Funding

» Carrying out the detailed program including actual work and type of communications

* Evaluation of the program

* Redirection where needed

* Publication of the content and results of the program in order that other professionals at
the local, state, and federal level as well as business and industry can gain knowledge and
skills in specific areas
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ExAMPLE OF A SuccessFuL PROGRAM: COMMUNITY RODENT
CoNTrOL, PHILADELPHIA, 1959-1963

In 1959, Dr. Walton P Purdom, Director of the Division of Environmental Health, Philadelphia
Department of Public Health, and several of the section chiefs visited a new District Environmental
Health Supervisor, Herman Koren, at Health District 5, located at 20th and Berks Streets. Their
objective was to meet with the staff of the district health office including Dr. Rotan Lee, District
Health Director to help in the orientation of the new supervisor to all of the facets of a complete
environmental health and community health program. During the visit, Dr. Purdom suggested to
Herman Koren and his staff that Health District 5 develop an innovative program in community
rodent control in order to try to reduce the high levels of rats and rat bites within the district. This
was the beginning of one of the most successful rodent control programs in the country and the
basis for the federal War on Poverty rodent control effort.

Statement of the Problem

Shortly thereafter, two surveys were conducted by environmental health professionals. One was
an actual survey of the physical conditions existing within the selected area and the second an
informational study of the opinions and attitudes of the population. The survey area was 60 city
blocks made up of three-story houses with multiple residences, owned by absentee landlords.
These houses which had been homes for a single family of six to nine people, now housed six
apartments with 50—60 people. The surveys were used: to determine the existence and level of
rodent infestation within the communities; to determine in a more precise manner the number
of rat bites that were occurring within a calendar year; and the interest of the citizens to work
together to remove food sources and harborage and destroy a good portion of the rodent popu-
lation. A huge amount of infestation was found along with substantial harborage and rodent
entrances into houses. The number of rat bites reported to the Philadelphia Department of Public
Health, were about 100 per year for the entire city. The number of rat bites found in the survey
made by environmental health practitioners, numbered in the hundreds for the 60 city blocks.
Obviously, there was an enormous amount of under-reporting of rat bites to doctors and to the
Philadelphia Department of Public Health.

Solutions to the Problem

Although the Best Practices for resolving rodent control problems within a given structure are well
known, that is the removal of food and harborage, poisoning, and rodent proofing, the rodent proof-
ing portion was very difficult to carry out in an area so large, so old, so complex, and where most
of the properties were owned by absentee landlords and the tenants were very poor. The structures
were probably built in the early years of the 20th century and over time had deteriorated substan-
tially. Pipes had burst. Basement walls had started to crumble. Floors had cracked. There were
numerous openings to the outside.

It was decided that at best, food and harborage could be removed and a poisoning campaign
instituted. It meant that continued surveys and continued maintenance of the individual city block
programs would be necessary to keep a new rodent infestation from occurring.

Although some community program work had been done in the City of Baltimore prior to this
time, information was not readily available on how to start such a program and therefore a new
program had to be built from the very beginning.

Stakeholders

Various groups of people and organizations had to become involved in the community-oriented
rodent control program if it was going to work. Several city agencies partnered with the Philadelphia
Department of Public Health, including Licensing and Inspection, Police, Streets, and the Human
Relations Commission.
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A non-profit organization, the YWCA, had hired a community organizer to work in the area of
the project to help people with various issues. This individual’s work was then redirected to help
with the rodent control project. A social scientist was also working within the overall area on a
grant. The Spring Garden Street Civic Association, a group of influential citizens from the area who
were trying to protect the area from deteriorating further, participated in many of the meetings but
were not really involved in the activities.

Citizens groups within the individual blocks in the project area were formed by environmental
health personnel, the public health educator, and the community organizer. The natural leaders of
each city block were identified and then selected by the citizens to represent them. These block
organizations were given information about the ensuing rodent control projects and the necessity for
assistance by the citizens in the community. These individuals along with other volunteers partici-
pated in large numbers in helping clean up the community and in the rodent poisoning campaign.

The Actual Program Content

The program consisted of a series of community meetings, citizen participation, poisoning cam-
paigns, and clean-up campaigns. The block leaders helped bring the citizens out on the appropriate
days to work on the projects. Sound trucks went throughout the neighborhoods, and messages in
Spanish and English were announced concerning what needed to be done on a given day.

Funding

Through an analysis of the work being done in the District Environmental Health office, it was
determined that by making some changes, the environmental health practitioners could be more
efficient and time could be released for the Community Rodent Control Program. In addition, field
staff working on Saturdays or evenings received overtime pay, but in very limited amounts. All
other expenditures for the program were absorbed by the individual city departments or were given
on a voluntary basis.

Evaluation and Results

Surveys were conducted of the backyards, alleyways, basements, and homes in the communities to
estimate the amount of garbage, trash, and junk that was in the area initially and that which was
present after the clean-up. A large number of truckloads had been removed totaling over 3 million
pounds. A considerable amount of Red Squill and then Warfarin were put out in a safe manner. Over
7500 dead rats were found and at a rate of three dead rats for each one found, it was estimated by
the city entomologist that 30,000 rats had been killed.

Redirection

After the active part of the project was completed, it now became a matter of periodic re-assessment
and continued maintenance in the program areas. Where additional facets of the program had to be
carried out again, they were scheduled and completed.

Summary

What was learned from the community rodent control project was that by working with the commu-
nity, other governmental agencies and various stakeholders, limited numbers of environmental health
specialists can help interested communities successfully complete programs and reduce or resolve
environmental problems. This project, which was carried out between 1959 and 1963, had all of the
factors that comprise good programming in the present and for the future. In fact, the program was so
successful that it became as previously stated a model for the War on Poverty Rodent Control Program
approved by President Johnson, who was horrified by the fact that in our affluent nation children were
being attacked, injured, and killed by rats. The City of Philadelphia received many millions of dollars
not only to continue the efforts of this program but also to train others in community rodent control.
Also, the local block leaders became the initiating force that helped to successfully complete
a program of immunization of children in the 60 city blocks that were covered by the rodent
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control effort. City buses were converted into mobile immunization units staffed by doctors and
nurses who immunized 50,000 children over 2 days in the rodent control area.

CONCLUSION

We live in a society today where our priorities of reducing budgets at the local, state, and federal
level and regulatory reform reduces our ability to control environmental factors which may lead
to increased sickness and reduction in good health. Environmental pollutants and their interac-
tions, emerging and re-emerging infectious diseases (primarily of a zoonotic nature), the poten-
tial increase of acute and chronic disease in our mobile, growing, and aging population cannot be
wished away, but must be dealt with in an appropriate manner using scientific understanding of the
problem and existing knowledge of Best Practices and programs that actually work. That is why this
book tries to accumulate and present the recommended Best Practices developed and utilized by
working professionals, in all environmental health and environmental protection areas. In addition,
information on special resources and additional materials of excellence are provided in endnotes,
many of which explain in far greater detail the subject being studied. This book helps eliminate the
clutter of overwhelming amounts of information, accurate and inaccurate, and is a repository of
knowledge and proven practices which can be used by professionals, students, and civic leaders to
prevent disease and injury, and protect and sustain environmental quality.
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2 Air Quality (Outdoor
[Ambient] and Indoor)

STATEMENT OF PROBLEM AND SPECIAL INFORMATION
FOR OUTDOOR AIR QUALITY

Ambient air pollution (outdoor air pollution) consists of a complex mixture of gases, particulate
matter, and liquids. The air pollutants include the six criteria pollutants (carbon monoxide, ozone,
lead, nitrogen oxides, particulate matter, and sulfur dioxide), toxic (also known as hazardous) air
pollutants, and greenhouse gas emissions, which affect human health, the environment includ-
ing the various ecosystems, and the stratospheric ozone layer. The pollutants come from a variety
of sources, general and specific, and are affected by weather and local topographical conditions.
Indoor air quality is in a separate section in this chapter. (See endnotes 1, 17.)

CONSTITUENTS OF AIR PoLLUTION

Gases

The gases include sulfur dioxide, nitrogen oxides, ozone, carbon monoxide, volatile organic com-
pounds (VOCs), hydrogen sulfide, various metals in gaseous form, etc. They come from a variety
of different sources.

Particulate Matter

The particulate matter is of varying sizes and varying composition, and from varying sources,
and may contain a multitude of chemicals, both as primary and secondary air pollutants. Fugitive
dust which may be caused by wind erosion, disturbance of soil or movement of various products,
vehicles or equipment, trucks, etc., may cause major visibility problems, detrimental effects to
agricultural products by coating them and/or health effects depending on quantities and weather
conditions.

Liquids

The liquids come from a variety of chemicals as well as water and may evaporate into the air in dif-
ferent sizes of droplets. These droplets can adhere to particulate matter and, depending on the size,
be taken deeply into the lungs. They may also contribute to the production of acid rain and haze
which reduces visibility.

ORIGINS OF AIR POLLUTANTS

Air pollution may be caused by anthropogenic (created by people) sources or natural sources.
Air pollution may affect the health of people and the integrity of the environment. The vari-
ous sources may interact and produce additional air pollutants. The pollutants are transported
through the air from the source which may be a smokestack, etc., to the recipient which may be
a person or the environment. The amount, nature, and direction of the wind have considerable
bearing on the level of air pollution and the potential for damage. Also the presence of a tempera-
ture inversion (a weather-related event where the temperature of the atmosphere increases with
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altitude instead of normally decreasing, and cold air underlies the warmer air at higher altitudes
thereby trapping contaminants coming into the air under what amounts to a lid of cold air) can
enhance the effect of the pollutants.

This chapter will discuss the anthropogenic sources, including air toxics, and also the natural
sources of air pollution which can be reduced to avoid disease, injury, and damage to the environ-
ment. It will also discuss primary air pollutants which are emitted from the anthropogenic and
natural sources mentioned above. It will discuss secondary air pollutants that are formed by the
reactions of the primary air pollutants and the atmosphere. Secondary air pollutants may include
sulfuric acid, nitric acid, nitrogen dioxide, ozone, formaldehyde, peroxyacetyl nitrate, ammonium
nitrate, and ammonium sulfate. It will discuss other pollutants including those that help cause cli-
mate change.

HeaLtH EFFecTs

The health effects of the criteria air pollutants and the toxic air pollutants on humans have
been determined by epidemiological and clinical evidence. These health problems occur either
by causing new health conditions or exacerbating existing health conditions including: cardio-
vascular disease, cancer, impaired immune systems, birth defects, genetic mutations, asthma,
chronic obstructive pulmonary disease (COPD), cystic fibrosis, diabetes, eye diseases, etc.
All body systems including the lungs, heart, brain, nerves, liver, kidneys, skin, etc., can be
challenged on a short-term or long-term basis by the various air pollutants. Confounding factors
include age, sex, previous exposures and concentrations of the exposures, cigarette smoke, sec-
ondhand smoke, lack of exercise, existing health conditions, predisposition to health problems,
prescription drugs taken, nutrition, and environmental exposures including the type, concentra-
tion, and amount of time of exposure, associated with the individual during all times of the day
and night.

An example of deleterious health effects is the relationship of ambient air pollution to heart
disease and stroke. Carbon monoxide, nitrogen oxides, sulfur dioxide, ozone, lead, tobacco smoke,
and particulate matter, especially fine particles, are associated with increased hospitalization and
deaths due to cardiovascular disease. This occurs both in short-term air pollution episodes and long-
term exposure to air pollutants, especially from inhaling the byproducts of automobile combustion.
Another example is COPD, which is especially aggravated by particulates and ozone.

ENVIRONMENTAL EFFECTS

Environmental effects include: acid precipitation damaging trees, soils, and bodies of water;
eutrophication caused by the deposit of nutrients found in air pollutants, which enter water and
cause growth of algae, fish kills, and destruction of plant and animal diversity; ozone depletion
resulting in damaged crops such as soybeans and the reduction of crop yields; and potentially
global warming.

Acid precipitation is produced, sometimes long distances from the source, when sulfur is released
into the air as a pollutant, combines with oxygen to form sulfur dioxide and then in the presence of
ozone or hydrogen peroxide becomes sulfur trioxide which dissolves in water and produces sulfuric
acid. It also occurs when the nitrogen from the atmosphere is heated to temperatures found in steam
boilers and internal combustion engines, combines with oxygen to form nitrogen oxide and nitrogen
dioxide, and then dissolves in water to form nitric and nitrous acids.

Visibility, of great significance to people who are visiting national and state parks and wilderness
areas, is affected by haze caused by air pollution from hundreds of miles away. Haze is created by
light being absorbed or scattered by particles in the air, which then reduces clarity and may change
the color of the surrounding air. The particles may also increase respiratory illness and decrease
lung function, indicating that haze may not just be an aesthetic concern.
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Air quality issues may also be associated with fracking activities used to find and utilize energy
sources embedded in rock formations beneath the surface of the ground. There have been emissions
into the air of methane, VOCs, hazardous air pollutants, and greenhouse gases. Diesel fuel used in
fracking borings also contributes to air pollution.

Typres oF AIR POLLUTANTS

Criteria Air Pollutants

The criteria air pollutants are carbon monoxide, ozone, lead, nitrogen oxides, particulate matter,
and sulfur dioxide. They come from a variety of sources and some of them are produced in the
atmosphere. These pollutants were of greatest concern initially and still contribute substantially in
many areas to the degradation of ambient air.

Toxic Air Pollutants
(See the special section on “Toxic Air Pollutants” later in this chapter)

Greenhouse Gases
(See the special section on “Greenhouse Gases” later in this chapter)

STRATOSPHERIC OZONE LAYER DEPLETION

The stratospheric ozone layer is high above the earth and protects the health of humans and also the
environment from the harmful ultraviolet radiation coming from the sun. It is a natural shield which
is being affected by chemicals made by people. Chlorofluorocarbons used in various aerosols, such
as coolants in refrigerators and air conditioners, rise into the stratosphere and reduce this necessary
ozone protective layer. Other chemicals may also cause this problem.

CURRENT STATUS

From 1990 to 2010 as reported in February 2012 by the US Environmental Protection Agency
(EPA) in EPA. 2012. Our Nation’s Air: Status and Trends through 2010. EPA. Washington DC,
there has been a substantial improvement in reducing air pollution and increasing air quality. (See
endnote 82.) This has been due to cleaner cars, cleaner industries, and the improved production of
consumer products. The six common air pollutants are in decline as well as many of the toxic air
pollutants. However, approximately 124 million people live in counties in the United States that
exceed one or more of the National Ambient Air Quality Standards (NAAQS). (See endnote 58.)

There are still considerable problems with ground-level ozone and particulate pollutants, which
are present in unhealthy amounts in many areas of the country. These pollutants can affect the
cardiovascular system, cause premature death, and increase both emergency room and hospital
admissions because of heart attacks and strokes.

Air toxics continue to be a problem especially in urban areas, around industrial facilities, and
high levels of transportation. Small area sources continue to add to the overall volume of air toxics
present.

Air pollution problems in one part of the country may be caused by industries in other parts of
the country and therefore simply improving local situations may not be enough to achieve attain-
ment areas. The taller smokestacks can move the pollutants into wind currents that can help them
go hundreds or thousands of miles and contribute to smog, haze, and other air pollution episodes.
The US EPA, although having made considerable progress in smokestack emissions control, is con-
tinuing to bring enforcement actions against large refineries, coal-fired power plants, cement manu-
facturing facilities, sulfuric acid and nitric acid manufacturing facilities, and glass manufacturing
facilities for inadequate compliance with EPA regulations and the Clean Air Act.
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International sources of air pollution, especially from China, are having an effect on the
Western United States by increasing levels of ozone, mercury, sulfur, carbon monoxide, and other
pollutants including very fine carbon particles carrying a variety of toxic substances. At present,
these contaminants come from fumes and dust from industrial factories, energy sources created
from coal, and the increased use of automobiles. Further, about a third of the pollution coming from
Asia is dust which may in part be due to drought and deforestation. In part, it is due to the use of fos-
sil fuels as economies improve and industrialization increases in scope. The air pollution in Beijing,
China, was so intense before, during, and after the Summer Olympics of 2008 that there was major
media coverage and an unusual level of concern by the International Olympic Committee.

Internationally, there is a concern for people in developing countries who live near resource
extraction and processing industries, as well as in big cities, who are subjected to dust or hazardous
fumes at the work site as well as in their homes. Many of the problems affecting the industrialized
societies have now been transferred to the resource-rich Third World countries that are having dif-
ficulty coping with them. Cardiovascular and respiratory diseases have increased substantially with
exposure to the additional particulate material which is now airborne. There is an increase in lung
cancer and lung cancer deaths. There is increased mortality in children from air pollutants and the
ozone exposure has triggered asthma attacks. Leaded gasoline is still a major factor in urban areas.
The World Health Organization in 2002 estimated that in urban areas particulate matter caused as
many as 5% of the global cases of lung cancer, 2% of the deaths from cardiovascular and respiratory
conditions, and 1% of the respiratory infections. China and India are the two most affected coun-
tries. There have been signs of changes in learning ability, behavioral changes, and central nervous
system damage from the increased amount of lead present in the air. (See endnote 9.)

CuMATE CHANGE

Climate change is a reality and is linked to the accumulation of greenhouse gases. There have been
five groups of observed changes including:

1. Anincrease in the amount of emissions of greenhouse gases in the United States, globally,
and in the atmosphere

2. Anincrease in the average temperatures in the United States and globally, with an increase
in the frequency of heat waves in the United States, an increase in drought in portions of
the country, an increase in precipitation in the United States and worldwide, an increase
in heavy precipitation in the United States, and an increase in the intensity of tropical
cyclones in the Atlantic Ocean, Caribbean, and Gulf of Mexico

3. A decrease in the amount of Arctic sea ice, glaciers in the United States and globally,
lake ice, snow cover in North America, and snow pack in the Western United States and
Canada

4. Changes in society and ecosystems because of substantial numbers of heat-related deaths,
the lengthening of the growing season, a shifting of the plant hardiness zones northward, a
change in the dates of leaf growth and plants blooming, and a shift in the migration habits
of birds. (See endnote 48)

5. An increase in the ocean heat, sea surface temperature, sea levels, and ocean acidity

In May 2010, the National Research Council of the National Academy of Sciences determined
that climate change is occurring and it is caused largely by human activities and can affect people as
well as various ecosystems. Carbon pollution which causes climate change may lead to more intense
hurricanes, other storms, heavier and more frequent flooding, more drought, and more wildfires.
It increases the acid level of the oceans, causes the sea levels to increase, increases storm surges,
and is harmful to agriculture and forests. Climate change especially affects children, the poor, and
the elderly. (See endnote 41.)
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MEASURES OF AIR QUALITY

The EPA under the Clean Air Act has established air quality standards to protect the health of the
public including sensitive populations such as individuals with asthma, children, and older people
(these are primary standards). The Clean Air Act standards also decrease problems relating to pub-
lic welfare by protecting ecosystems from harm including plants and animals, protecting against
decreased visibility, and damage to buildings and other physical properties (these are secondary
standards). The EPA has established NAAQS for the six major air pollutants known as criteria pol-
lutants (the units of measure for the standards are in parts per million (ppm) by volume, parts per
billion (ppb) by volume, and micrograms per cubic meter of air (ug/m3)). Two types of air pollution
trends are tracked by the EPA: actual air concentrations of pollutants in the outside air at monitoring
sites throughout the United States, and the amount of emissions based on engineering estimates of
the total tons of pollutants released into the air each year.

STANDARDS FOR CRITERIA POLLUTANTS

(See endnotes 2, 3)

* Carbon monoxide—The primary standard is 9 ppm for an 8-hour period or 35 ppm for
1 hour, not to be exceeded more than once per year. (The final rule was published on
August 31, 2011.)

* Lead—On a rolling 3-month average, the primary and secondary standard of 0.15 pg/m3
of air must not be exceeded. (The final rule was published on November 12, 2008.)

* Nitrogen dioxide—Averaged over a 3-year period, the primary standard must not exceed
100 ppb in a 1-hour period. The annual mean of the readings should not exceed 53 ppb for
the primary and secondary standards. (The final rule was published on February 9, 2010.)

* Ozone—The 8-hour maximum concentration averaged over a 3-year period should not
exceed 0.075 ppm for both the primary and secondary standards. (The final rule was pub-
lished on March 27, 2008.)

* Respirable particulate matter (PM,,)—Measured over a 24-hour period, the primary and
secondary standards must not exceed 150 pg/m3 of air more than once per year on an aver-
age over a 3-year period. (The final rule was published on January 15, 2013.)

» Fine particulate matter (PM, s)—Measured as an annual mean and averaged over a 3-year
period, the annual primary standard is 12 ug/m3 of air, while the secondary standard using
the same parameters is 15 pug/m?3 of air. The 24-hour standard is 35 pg/m3 of air. (The final
rule was published on January 15, 2013.)

* Sulfur dioxide—Measured as 1-hour daily maximum concentrations averaged over 3 years,
the primary standard is 75 ppb, while the secondary standard using a 3-hour averaging
time and not to be exceeded more than once per year is 0.5 ppm. (The final rule was pub-
lished on June 22, 2010.)

National Air Toxics Assessments and Toxics Release Inventory

The US EPA through its National Air Toxics Assessment Program conducts a comprehensive evalu-
ation of the major 33 air toxics found in the ambient air of the United States. This study helps
determine which of the air toxics creates the greatest potential cancer risk or adverse non-cancer
risk to health in the United States. These chemicals are measured by the best available scientific
techniques, and represent the greatest health risk to people in state/local/tribal agencies. This infor-
mation helped the US EPA establish priorities for improving data in various emissions inventories
and work with communities in designing studies, and helps provide the priorities for expanding
and improving the monitoring of air toxics. Knowledge of the toxic chemicals, concentration, and
sources helps the agencies prioritize the establishment of effective programs.
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The assessments can provide information about emissions, concentrations of chemicals in the ambi-
ent air, and exposures and risks across broad geographic areas at a given moment in time, and can help
identify specific air toxics and sources such as stationary sources or mobile ones. However, they cannot
identify exposures and risks for a specific individual or even a small geographic area such as a census
block or hotspot. The most recent assessment of 2005 was made available to the public in early 2011.

The Toxics Release Inventory is a database of releases of toxic chemicals from manufacturing
facilities which may pollute the air, water, and land. The individual can determine potential hazards
by typing his/her ZIP code into the database information form. See endnote 33 for information on
the most recent National Emission Standards for Hazardous Air Pollutants.

Ozone Action Day

An ozone action day or ozone alert can be declared by a local municipality, county or state at
times during the summer months when weather conditions including heat, humidity, and air stagna-
tion may cause health problems. This happens primarily in the Midwestern metropolitan areas of
Chicago, Cleveland, Columbus, Detroit, and Indianapolis but could also happen in any of the major
cities in the United States and certainly in other countries.

Air Quality Index

The EPA has developed a tool which is used by them and other agencies to provide the public with
information about local air quality. This tool, which is the Air Quality Index for Health, is focused
on health effects. When the Air Quality Index is O to 50, it is considered to be good and the color
code is green. When the index is 51 to 100, it is considered to be moderate from a health concern
point of view and the color code is yellow. When the index is 100 to 150, the air is unhealthy for
sensitive groups and the color code is orange.

GENERAL BEST PRACTICES FOR ALL SOURCES OF AIR POLLUTION

There are several general Best Practices which can be applied to all sources of air pollution, whether
they are criteria pollutants, major point sources of criteria pollutants and/or toxic air pollutants, area
sources, mobile sources, or greenhouse gas sources. They are:

* Conduct an in-depth survey of the industrial facility to determine where the pollutants are
being released into the air, the quantity, and at what special times.

 Establish and use an appropriate operating and maintenance practices schedule for all sampling
equipment, operating equipment, storage vessels, control devices, and general housekeeping.

» Especially thoroughly clean all heating, ventilation, and air-conditioning systems on roof-
tops and replace necessary filters if they are there to prevent the growth and spread of
Legionella organisms. This organism, which causes Legionnaires disease, although usu-
ally associated with indoor air and water mists, can be transmitted through dirty biomats
used in the equipment.

* Check for leaks using proper leak detectors especially around valves, gaskets, seals, vents,
ductwork, condensing coils, strainers, lint bags, exhaust dampers, pipe fittings, and sam-
pling points.

* Replace filters and carbon absorbent material regularly.

* Train all employees to carry out their jobs in an appropriate manner and use continuing
education to upgrade their skills on a periodic basis, then test their proficiency.

* Substitute less hazardous chemicals for more hazardous chemicals when appropriate.

* Recycle and reuse substances where possible.

* Clean up all spills thoroughly and as rapidly as possible.

» Keep written records of all maintenance of equipment and facilities, and record all unusual
events and what was done to correct them.
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PoLLuTiON PREVENTION AS PART OF BEST PRACTICES

Pollution prevention is a technique used in reducing air pollutants, hazardous wastes, solid wastes,
and water pollutants by simply not creating the wastes or pollutants during industrial production.
Pollution prevention helps reduce the amount and toxicity of pollutants by: substituting less hazard-
ous materials for more hazardous materials; substituting reusable material for single use material
where feasible; preventing spills and leakages; capturing, recycling, and/or treating leakages before
they enter the air or water; efficiently using raw materials in a timely manner to reduce and avoid
waste; cleaning and reusing solvents; inspecting all raw materials upon delivery and rejecting those
that are not usable; establishing an appropriate inspection, maintenance and service program; and
properly training, and retraining when necessary, all workers in their work assignments and in
appropriate safety measures. Pollution prevention increases efficiency, is an excellent means of cost
control increasing profits, and enhances environmental protection.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR AMBIENT AIR QUALITY

CRITERIA POLLUTANTS

The discussion about the criteria pollutants will emphasize the pollutants more than the sources,
because the pollutants come from a large number of sources and therefore the Best Practices are
more general in nature. The discussion about the toxic air pollutants will be related to the source,
because specific industries can use more specific Best Practices. The discussion on greenhouse
gases will be more general in nature but will include Best Practices.

Particulate pollution and ground-level ozone, among the six criteria pollutants today in the
United States, are the greatest contributors to impaired health. The level of these pollutants helps
determine whether an area is in “attainment” or ‘“non-attainment.”

In a given geographic area where the air quality is better than the primary standards, it is called
an attainment area. Where this is not so, it is called a non-attainment area.

THE Six CRITERIA AIR POLLUTANTS

(See endnote 28)

1. Carbon monoxide

Carbon monoxide is typically produced by the burning of hydrocarbon fuels. People are
exposed to the pollutant: by inhaling indoor and outdoor air from a combination of resi-
dential, mobile (vehicular traffic, the most frequent source), and heavy industry (refineries,
power plants using gas and coal, chemical plants, coke oven plants, etc.) sources; heavy
equipment, farming equipment, and residential heating; and through the processing and
storage of a variety of hydrocarbons, as well as in the occupational setting. Carbon mon-
oxide may cause chest pain, headaches, aggravate heart disease, and result in emergency
measures performed at a hospital. It can and does cause death.

Best Practices for Carbon Monoxide
» Utilize a program of motor vehicle inspection to determine if there is proper combus-
tion of fuel.
¢ Avoid cold and rapid starts of motor vehicles to reduce levels of carbon monoxide.
» Utilize a program of motor vehicle maintenance to get maximum combustion of fuel
in a proper manner.
* Do not operate gasoline power tools and engines in confined spaces.
e Establish programs of timely examinations of firefighters and other emergency
response people and provide effective medical care when needed.



Best Practices for Environmental Health

¢ Establish a program for the proper use and maintenance of fireplaces and wood burn-
ing heaters to make sure that there is appropriate combustion of the fuel.
¢ Enforce no smoking rules in public facilities to reduce the level of carbon monoxide
inhaled by people.
e Substitute less hazardous paint strippers and other chemicals for more hazardous
compounds.
¢ Publicize areas of high carbon monoxide potential to young families to try to encour-
age them to live in areas other than those related to industry and high traffic.
¢ Develop programs to more efficiently use fuel as a means of reducing carbon monoxide
and other contaminants.
e Use continuous emission monitoring systems to record and report carbon monoxide
from stationary sources.
2. Ozone—Ground-Level
Ozone (ground-level), a major component of smog, is typically formed when there is a chem-
ical reaction in the atmosphere between a VOC and nitrogen oxides in the presence of sunlight.
The VOCs may come from the burning of fuel, cars burning gasoline, chemical manufacturing
plants, and petroleum refineries, as well as the use and storage of solvents, petroleum, and other
hydrocarbons, as well as landfills. Inhalation leads to difficulty in breathing and lung tissue
damage. Children are especially at risk because they play and exercise during the summer out-
of-doors when the ozone levels are at their highest. Ozone may also damage rubber, some plas-
tics, forests, and agricultural crops. The weather and topography is especially a problem if the
person is in a depressed area such as a valley or in a city at street level between tall buildings.
This type of configuration contributes to the concentration of ground-level ozone. The number
of vehicles present adds substantially to the problems. (See endnote 8.)

Best Practices for Ozone—Ground-Level
¢ Reduce nitrogen oxide emissions from power plants and industrial combustion sources.
* Introduce low emission cars and trucks, use cleaner gasoline, and increase the
efficiency of gasoline to get more mileage per gallon burned.
¢ Where feasible use solar, nuclear, hydroelectric, and wind power in place of fossil fuels.
¢ Reduce use of automobiles by carpooling, mass transit, and making less frequent trips
for small things.
e Use low evaporation VOC solvents and paints in place of high evaporation VOC
solvents and paints.
¢ Recover vapor during refueling of automobiles at service stations.
e Inspect all automobiles on an annual basis for emissions of hydrocarbons, nitrogen
oxides, sulfur oxides, and carbon monoxide.
» Use special gas cans for refueling of lawn equipment to prevent spillage.
3. Lead
Lead poisoning may be the result of exposure in the indoor environment, outdoor
environment, and the occupational environment. Children are especially vulnerable.
They may be exposed through ingestion and inhalation. Lead comes from resource
recovery areas, deterioration of lead-based paint indoors and outdoors, waste incineration,
battery manufacturing, and the use of leaded gasoline in piston engine aircraft. (The most
common sources are mobile sources and the industrial processes.) Secondary lead smelt-
ers produce lead from scrap and are the primary means of recycling lead acid automotive
batteries. The basic operations of breaking the batteries, smelting, and refining as well as
fugitive sources release 1,3 butadiene, a known carcinogen, as well as lead compounds
into the air. The particulate matter released can cause severe respiratory problems and the
carbon monoxide can cause adverse health effects. In addition, lead damages the nervous
system in children especially and the cardiovascular and renal systems in adults.
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Best Practices for Lead (See Chapter 4, “Children’s Environmental Health Issues,”

Best Practices for Lead section)

e Use fabric filters, wet scrubbers, or electrostatic filters to remove dust containing lead
during the primary lead production process.

* Use baghouse filters to remove dust with lead from emissions in secondary lead
production facilities.

e Control fugitive lead dust and smelting operations, and transportation to and from the
smelter.

4. Nitrogen Oxides

The process of combustion should maximize fuel economy, minimize carbon monoxide
and partially oxidize organic compounds, and minimize the volume of air in the furnace.
This is typically accomplished by rapid and complete fuel air mixing with adequate time
for oxidation. However, this also produces higher levels of nitrogen oxides. To minimize the
nitrogen oxides, it is necessary to reduce the gas stream temperatures, minimize the amount
of oxygen used, minimize the mixing rates of fuel and air, and have as large a furnace
as possible for combustion. Nitrogen oxides are produced primarily from fuel combustion
especially in electric utilities, industrial boilers, and all types of wood-burning fireplaces
and appliances. Electrical utilities and industrial boilers create about 40% of the nitrogen
oxides released to the air.

Further, although motor vehicles individually only contribute small amounts of nitrogen
oxides, carbon monoxide, hydrocarbons, and particulate matter, as a group they are a very
significant source of all of these air pollutants. Nitrogen oxides (especially nitrogen dioxide)
cause irritation and damage to the lungs, lowering resistance to respiratory infections. Frequent
exposure to high levels of nitrogen oxides increases the amount of acute respiratory illness in
children.

Nitrogen oxides react in the atmosphere to form ozone and acid rain. Nitrogen oxides
have caused eutrophication in the coastal waters of the United States, especially in the
Chesapeake Bay. They are destructive to fish and other animal life.

Best Practices for Nitrogen Oxides (See endnotes 44, 62)

¢ Modify combustion systems to minimize peak temperatures and the amount of time
necessary for combustion of the fuel at the peak temperatures at industrial sites.

* Use catalytic converters to reduce nitrogen oxides to nitrogen and oxygen. They also
convert hydrocarbons into carbon dioxide and water, and carbon monoxide into carbon
dioxide.

e Use low nitrogen oxides burners for industrial and utility boilers which utilize such
techniques at low excess air, high-efficiency combustion, and recirculation of combus-
tion gases in the flue gas.

» Use recirculation of exhaust gases in motor vehicles to reduce the nitrogen oxides.

e Use proper maintenance of motor vehicles to ensure appropriate air—fuel ratios,
gas compression ratios, and spark timing.

¢ Avoid hard acceleration of motor vehicles to reduce nitrogen oxides, carbon monoxide,
and hydrocarbons.

» Use energy conservation techniques in buildings to save energy and use less fuel.

* Use continuous emission monitoring systems to measure and record nitrogen oxides
emissions from stationary sources.

5. Particulate Matter
Both respirable particulate matter (PM,,) (dust is the most common source) and fine particu-
late matter (PM, 5) (dust is the most frequent source followed by fuel combustion in residential
housing and electric power plants) increase respiratory problems and lung damage, may cause
cancer and premature death, and are also responsible for surface soiling and reduced visibility.



Best Practices for Environmental Health

All sizes of particulates may come from power plants, steel mills, chemical plants, grain
elevators, and other industrial sources. They may also come from unpaved roads, parking
lots, wood-burning stoves, fireplaces, and mobile sources. Typically, there is a continuum of
sizes of the particles and therefore you will find both PM,, and PM, 5 mixed together. There
is a seasonal nature to PM, ; contamination. In the Eastern United States, there are more
sulfates from sulfur dioxide contamination during July—September coming from electric
power plants. In the Western United States, there is a greater concentration of PM, 5 caused
by fine particulate nitrates formed in cooler weather, and more carbon from wood stoves and
fireplaces during cooler weather. Particulate matter can consist of fine dust, soot, smoke, and
droplets from chemical reactions. The inhalable coarse particles range in size from 10 pm
(PM,) to 2.5 um (PM, 5), about the diameter of a human hair. (See endnote 14.)

Primary particles come directly from a source such as a construction site, unpaved road,
field, smokestack, or fire. The secondary air pollutants are very small at the 2.5 pm or less
level and typically are formed in the atmosphere from emissions from power plants, indus-
tries, and cars. The secondary air pollutants are primarily sulfates, nitrates, and carbon
compounds. They may cause or contribute to a variety of illnesses, especially among the
elderly, children, and those with lung diseases, heart diseases, or asthma. They also reduce
visibility in national parks and wilderness areas. Fine particles can remain in the air and
travel hundreds of miles or more.

Fugitive dust is particulate in nature and may originate indoors or outdoors from indus-
trial or commercial operations and from unintended consequences of disturbing soil by
wind or human activities. The dust particles may contain oxides of silicone, aluminum,
calcium, and iron as well as sea salt, pollen, and spores. They may be in the PM,, range
or PM, 5 range. Some activities that create fugitive dusts in the industrial sectors of agri-
culture, mining, construction, manufacturing, transportation and utilities, wholesale trade,
retail trade, and services include loading and unloading of material; disturbing the soil
and site maintenance; equipment and truck use; storage and dispensing of products; and
removal of waste materials. (See endnote 22.)

Best Practices for Particulate Matter
* Apply chemical dust suppressants or water to unpaved roads and bare soil in areas
where there is traffic and construction.
* Choose cleaner fuels such as natural gas, which emits almost no particulate matter.
* Use low ash fossil fuels for combustion.
* Clean the coal before combustion to reduce ash.
» Use more efficient technologies for industrial processes.
» Use gasification products of coal instead of coal as a fuel.
» Use filters, dust collectors, and electrostatic precipitators, with scrubbers to remove
dust particles from gas streams.
* Reduce dust in the cement industry by appropriate dust collection systems applied to
the air as it leaves the processing and production areas.
¢ Reduce dust in coal processing by using a dust collection system using principles of
ventilation, or use a wet suppression system through surface wetting or airborne wetting.
* Use appropriate pollution control equipment.
¢ Reduce fuel combustion by improving various technologies related to the product.
* Use continuous emission monitoring systems to record and report particulate emis-
sions from stationary sources.
6. Sulfur Dioxide
Sulfur dioxide is produced during the combustion of fuel (most common source), espe-
cially high sulfur coal, by coal or oil burning electrical utilities, industries, refineries, and
diesel engines. Ninety percent of the sulfur dioxide emissions come from power plants,
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petroleum refineries, fertilizer manufacturers, paper mills, copper smelters, and iron and
steel mills. Sulfur dioxide aggravates asthma, increases respiratory problems, and reacts
in the atmosphere to help form acid rain (see the section “Nitrogen Oxides” above).

Best Practices for Sulfur Dioxide (See endnote 63)

e Only use low-sulfur coal as a fuel.

* Prewash the coal before using as a fuel.

e Scrub the sulfur dioxide from the exhaust gases before releasing them into the
atmosphere.

* Use natural gas instead of high sulfur coal.

¢ Use reactive lime to remove the elemental sulfur, or sulfates.

* Alter the industrial process where possible to remove the sulfur and sulfur compounds.

* Use continuous emission monitoring systems to record and report sulfur dioxide emis-
sions from stationary sources.

In addition to the six criteria pollutants, there are other sources of pollutions as described
below:

1. General Pollutant Sources

The six criteria pollutants, greenhouse gases and hazardous air pollutants come from
stationary sources, mobile sources, and area sources, and may travel long distances rapidly,
and may be deposited on land or water, dry or wet. They may interact with each other to
form new even more complex pollutants, be highly bioaccumulative going from low lev-
els of concentration in water contaminated by air pollution to high levels of concentration
in animal tissue, be highly toxic at very low doses, and persist for long periods of time.
They may interact with the environment, stick to surfaces to become available at later dates,
or re-volatilize into the air and start the process all over again. Typically, pollutants are
evaluated individually; however, they are usually present in various combinations and there-
fore the results of their presence and the potential damage they cause may be hard to predict.
Pollutants listed under General Pollutant Sources may be criteria air pollutants, acid rain
sources, greenhouse gases, and/or hazardous air pollutants. Specific high-polluting station-
ary sources and area sources will be discussed later in this chapter under Specific Sources.

2. Stationary Sources (See endnote 59)

The discussion of stationary sources, which are point sources, will be general in nature
because the information applies to many of the specific areas listed, such as chemical
plants, electric power plants, publicly owned wastewater treatment plants, etc. The indi-
vidual utilizing this book should first read the stationary sources information and then go
to the specific area of interest to enhance his/her knowledge.

Stationary sources typically are a variety of industries including major sources and
smaller sources, which may start with the mining of the raw material, the storage of the
raw material at the mining area, the storage of fuel to be used for process energy and heat-
ing (typically fossil fuels) at the industrial site, the storage at the industrial site of other
raw materials to be used in the industrial processes at the plant, the storage of the finished
products, and the storage and disposal of wastes. (The various stages of transportation are
included below under Mobile Sources.)

Stationary sources emit a variety of inorganic and organic air pollutants as particulates
and/or gases depending on the fuels being used in the industrial process of the plant. The
industrial plant pollutants may also include sulfur oxides, nitrogen oxides, carbon mon-
oxide, and carbon dioxide. The fuel being used may add the criteria pollutants and/or
hazardous air pollutants. Other pollutants, especially hazardous air pollutants, may be cre-
ated and released depending on the specific processes carried out at the individual facility.
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These pollutants may come from the actual processes where incomplete chemical reactions
and secondary reactions allow raw materials, impurities, and byproducts to be released
into the air. Volatile organic solvents can escape as fugitive emissions from a number of
places within the equipment used for the processing of the products. Bad odors may be
released in the exhaust, and heating or drying processes. Flaring, which can be very useful
for getting rid of excess gases, can also if operated improperly produce excessive amounts
of sulfur dioxide and a group of hazardous air pollutants.

Four major locations in industrial production which may lead to discharge of air pollut-
ants may be:

1. Process operations, such as emissions from the reactor vents, distillation systems, and
spray drying

2. Fugitive sources, such as emissions from valves, pressure relief devices, and equipment
cleaning and maintenance

3. Surface area sources, such as evaporation from holding ponds, cooling towers, waste-
water treatment areas

4. Handling, storage, and loading areas, such as storage tanks and line venting

Best Practices for Stationary Sources (also see General Best Practices for All Sources of
Air Pollution section) (See endnote 61)

¢ Eliminate the source of the problem in the industrial process.

¢ Change the industrial operation to reduce the level of air pollutants.

e Make the industrial operation more efficient, which also produces greater profits for
the industry.

e Adjust various pieces of equipment such as burners, boiler doors, etc., to reduce
nitrogen oxides emissions.

e Make industrial boilers using fossil fuels more efficient by proper maintenance,
reducing excess air, eliminating leaks, insulating pipes, automatically controlling use
of fuel, and switching from coal or oil to natural gas.

¢ Make electric motors for various industrial applications more efficient by using modern
flat belts instead of V belts, adjust the components of the motor properly, or replace
with energy efficient motors.

* Use cogeneration of heat and power to extract most of the energy that is available in
the fuel.

» Use appropriate size smokestacks to dilute small amounts of pollutants but not carry
them downwind to other areas.

e Pretreat raw materials before use to reduce the level of potential pollutants released
during the actual industrial process.

* Substitute less polluting materials for more polluting materials.

¢ For particulate control, use wet and dry electrostatic precipitators, fabric filters, venturi
scrubbers, cyclones, and settling chambers.

* To control gaseous emissions, use thermal oxidizers, catalytic reactors, flares, boilers
and process heaters, carbon absorbers, absorbers, condensers, and biofilters.

3. Mobile Sources

Mobile sources are divided into on-road sources and off-road sources. Mobile sources
regulated by the EPA include: commercial aircraft; heavy-duty vehicles, buses, recreational
vehicles, and semi-trailers; light-duty vehicles, cars, minivans, and SUVs; diesel-powered
engines on locomotives; motorcycles; a variety of boats and ships; construction and agricul-
tural equipment; gasoline and propane industrial equipment; lawn and garden equipment;
and snowmobiles, dirt bikes, etc. These mobile sources pollute the air through combus-
tion of fuel and fuel evaporation. They produce carbon monoxide, hydrocarbons, nitrogen
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oxides, and particulate matter as well as air toxics and greenhouse gases. Mobile sources
are the largest contributors to air toxics. Diesel exhaust from freight vehicles is a primary
source of PM, s, air toxics, nitrogen oxides, and approximately one third of the greenhouse
gas emissions in the United States. (See endnote 20.) In New Jersey, as of the US EPA’s
1999 Air Toxics Inventory, on-road and non-road mobile sources accounted for 61% of the
air toxics inventory. Area and other sources accounted for 27% of the air toxics. Only 12%
were from major source contributors. (See endnote 16.)

An environmental justice issue is created by mobile sources in heavily industrialized
areas of the city because the diesel semi-truck traffic around industrial plants use the same
routes every day moving raw materials and finished products and therefore contribute
heavily to air pollutants. This may lead to a substantial increase in disease for residents of
the surrounding area.

Best Practices for Mobile Sources
e The US EPA established standards for specific pollutants being emitted by mobile
sources including vehicles, engines, and equipment.
e The US EPA established sulfur dioxide emission standards for gasoline, on-road diesel
fuel, and off-road diesel fuel which is being used in mobile sources.
* People selling a vehicle or engine within the United States have to show compliance
with the Clean Air Act.
¢ Manufacturers, in order to meet the standards, design and implement efficient combus-
tion systems, vapor recovery systems, computer technology to monitor and control the
performance of the engines, catalytic converters, and particulate filters to remove the
pollutants from the exhaust.
¢ Use reformulated gasoline to reduce emissions of benzene, toluene, and other toxic
pollutants.
¢ Establish limits for tailpipe emissions of toxic pollutants and enforce them.
4. Acid Rain
Acid rain, acid snow, acid fog, acid mist, or dry forms of acid deposition are formed in
the atmosphere and fall to the earth. The acid deposition changes the chemistry of the soil
and bodies of water. It may destroy or alter ecosystems. The acid deposition causes health
problems, hazy skies, and property damage, and can affect agricultural crops. The acid
precipitation is formed when sulfur dioxide and nitrogen oxides are emitted to the air and
react with water vapor and other chemicals to create acids.

Best Practices for Acid Rain

¢ Reduce the quantity of emissions of sulfur dioxide and nitrogen oxides from power
plants and automobiles.

¢ Reduce the amount of electricity used by turning off lights, computers, and appliances
that are not being used at a particular time.

¢ Purchase only energy-efficient appliances and phase out the older ones.

* Reduce the thermostat during the winter and raise it during the summer to decrease
fuel use.

» Use appropriate maintenance programs for all motor vehicles and various motorized
equipment and tools.

OTHER MAJOR SPECIFIC SOURCES OF AIR PoLLUTION (INCLUDING Toxic AIR POLLUTANTS)

1. Agriculture (See endnote 45) (See the section on “Greenhouse Gases” later in this chapter)
Agricultural sources contributing to air pollution problems include: concentrated
animal feeding operations where a large number of animals are confined and fed or main-
tained for extended periods of time in small areas; production of considerable amounts of
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manure from the concentration of animals; improper application of fertilizers, herbicides,
and pesticides; water pollutants that become airborne; gaseous emissions from the decom-
position of manure; and particulate matter from soil erosion, unpaved roadways and other
areas, agricultural equipment, fire and smoke, and bulk materials handling.

Worldwide, cattle, sheep, buffalo, and goats produce about 80 million tons of methane a
year, which is about 22% of all the methane from human activities. Their digestive systems
can use unusable plant materials for food and fiber, but also produce methane. The live-
stock production system can also produce nitrous oxide, ammonia, hydrogen sulfide, and
particulate matter. Besides lowering air quality in the area of these factory farms and pro-
ducing substantial amounts of methane (a greenhouse gas), nitrous oxide, which is also a
powerful greenhouse gas, is also produced. Odors also reduce the quality of the air.

The animal feeding operations and especially concentrated animal feeding operations
(factory farms) increase the level of asthma and bronchitis in neighboring communities,
especially in children. The ammonia produced is rapidly absorbed in the body and can
cause severe coughing, buildup of mucus, and scarring of the airways.

Best Practices for Agriculture (See endnote 46) (See the “Particulate Matter” section)

e  When the land is prepared for growing crops (tillage), use techniques that reduce the
intensity of the work and therefore retain the residue on the surface of the soil.

» Use as little vehicular traffic on fields as possible.

* Use mulching material when possible to retain the soil cover.

¢ Reduce agricultural field operations of tilling, planning, weeding, fertilizing, etc.,
to the minimum amount necessary to reduce dust.

¢ Reduce the amount of engine emissions through proper maintenance of motorized
equipment.

¢ Modify the timing of operations where possible to achieve maximum productive effort
with minimum soil removal as dust.

* Observe the level of air quality and take into account weather conditions when per-
forming agricultural work.

* Use dust suppressants where possible on dirt roads.

» Use vegetative and artificial barriers to retard the flow of wind over unprotected surfaces.

¢ Retrofit existing equipment to prevent or reduce the emissions of particulate matter,
VOCs, and nitrogen oxides.

» Use fire with great care and take meteorological conditions into account when control-
ling undesirable vegetation and plant disease, reducing fuel hazards, and improving
plant productivity.

¢ Reduce the amount of methane produced by herds by improving grazing, supplement-
ing diets with nutrients, and improving genetics and reproductive efficiency. These
techniques allow for improved management of livestock with lower numbers needed
to produce the same amount of meat and milk.

* Use an anaerobic manure digester (AgSTAR Program) to convert the manure into energy.

e Turn large quantities of manure in the form of methane found in biogas into renewable
energy which can be used on the farm and/or be sold to electric utilities. (See endnote 47.)

* Evaluate the potential health effects of individuals who are close to large animal feed-
lots and provide necessary medical care for them.

2. Aluminum Industry (Primary and Secondary) (See endnote 68)

The primary aluminum industry produces molten aluminum from ore and then the metal
is used in a variety of products such as automobiles, trucks and other vehicles, packaging con-
tainers and foil, residential, industrial, commercial and farm structures, electrical appliances,
etc. The ore called bauxite is refined into alumina, a feedstock. The alumina and electricity
are then combined in a cell with a molten electrolyte called cryolite, which produces molten
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aluminum metal and carbon dioxide. This process uses a substantial amount of electricity
with the attendant air pollution problems based on the fuels being consumed. Other poten-
tial emissions to the air are: dust at the various production facilities from dryers, materials
handling equipment, movement of trucks, and blasting; smoke; metal compounds; and VOCs
including dioxins, carbon monoxide, nitrogen oxides, sulfur dioxide, chlorides, hydrogen
chloride, and hydrogen fluoride. The process also produces perfluorocarbons, which are very
long-lasting in the atmosphere and significant contributors to climate change.

The secondary aluminum industry recovers aluminum cans, foundry returns, and scrap.
Toxics are released during the processing of the scrap through shredding, melting, and
removing the coating on the material. The toxics include metals, organic compounds, hydro-
gen chloride, fluorine compounds, chlorine, chlorinated benzenes, dioxins, and furans.

Best Practices for the Aluminum Industry (Primary and Secondary)
e At the site of the bauxite mine wash, the ore to remove contaminants that can go into
the air.
* Use dry scrubbers after the smelting systems with aluminum oxide as the adsorbent to
capture gases containing fluorides and recycle the fluorides.
» Use low sulfur tars for helping to control sulfur dioxide emissions.
¢ Reduce the emissions of organic compounds from secondary aluminum production by
removing coatings, paint, oils, and greases in a very efficient manner.
» Use electrostatic precipitators and baghouse dust collectors to remove the dust from the
emissions from the dryers.
* Use hoods and enclosures at the site of conveyors and material transfer points to mini-
mize dust which has been created by stockpiled materials.
* Use baghouses at the production plants and lime kilns to control bauxite and limestone
dust.
. Cement Kilns
The production of cement, called Portland cement, utilizes a substantial amount of elec-
tricity and produces about 22% of the carbon dioxide emitted by industries throughout the
world. Cement is made commercially in over 120 countries and in every state in the United
States and therefore contributes substantially to local air pollution. Cement is made by
grinding and heating a mixture of materials such as limestone, clay, marl (an easily break-
able earth deposit containing clay and calcium carbonate), iron ore, fly ash, slag from blast
furnaces used by steel mills, etc., in a rotary kiln, which uses as its energy source coal, oil,
gas, coke, or a variety of waste materials which may be the cheapest to buy and use but also
produce the most pollutants. The product, which is called clinker, is cooled, mixed with a
small amount of gypsum and then ground into a fine powder to produce cement. Concrete
is then made by adding cement (about 10-15% of the concrete mix by volume) and water
to sand, gravel or crushed stone and allowing the mixture to cure, thereby increasing its
strength and durability. (See endnote 61.) Several harmful air pollutants are produced from
making cement including air toxics especially mercury, hydrochloric acid, particulate mat-
ter, total hydrocarbons, carbon dioxide, nitrogen oxides, and sulfur dioxide. Many of these
pollutants come from the firing of the substances and the materials used for heating, and
are affected by the temperature of the flue gases. Mercury is found in small amounts espe-
cially in the raw materials and also in the fuels used in the cement industry, and the amount
present varies widely from one place to another and from one country to another.

Best Practices for Cement Kilns
» Use high-efficiency fabric filters to control emissions of particulate matter from cement
kilns, clinker coolers, material handling, product bagging, etc.
e Use continuous emission monitoring systems to record and report emissions from
cement companies to meet US EPA regulations.
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e Especially in older cement plants, check the accuracy of the bag leak detection system
that is used to measure particulate matter loading in the exhaust of a fabric filter.

* Use aregenerative thermal oxidizer to destroy hazardous air pollutants by breaking the
bonds of the hydrocarbon at high temperatures and then recombining the carbon and
oxygen to form carbon dioxide and the hydrogen and oxygen to form water.

e Use powdered activated carbon injection technology for controlling mercury from
cement plants.

¢ Reduce the amount of nitrogen oxides emissions through: control of temperature in the
combustion zone, control of excess air through the process, use of low nitrogen oxide
burners in the kiln, and use of efficient cooler systems.

* Use lime to help capture sulfur dioxide in the cement manufacturing process.

* Use a fuel that has particles that are small enough to burn quickly and easily.

* Atthe cement plant, put the cement kiln dust in enclosed, covered vehicles and convey-
ance systems.

e Compact the dust from the cement kilns and periodically wet it down at the disposal
site in the landfills.

» Store cement kiln dust in enclosed tanks, containers, and buildings when preparing it
for disposal or sale.

* Use a dry kiln instead of the wet process because it requires about a third less energy
and therefore reduces greenhouse gas emissions.

4. Chemical Industry (See endnote 27)
The major industries engaged in chemical manufacturing transform inorganic and
organic raw materials into finished products. They manufacture:

¢ Basic chemicals

* Resin, synthetic rubber, and artificial fibers

¢ Pesticide, fertilizer, and agricultural chemicals
¢ Pharmaceuticals

* Paint, coating, and adhesives

* Soap and other cleaning compounds

* Miscellaneous chemical products

There are five major steps in chemical manufacturing and each one may create con-
tamination of the air, water, and land. They are:

Purification of the raw materials

Chemical reactions when the raw materials are converted into other products
Finishing operations such as purification of the products

Handling, storage, transport, and equipment cleaning

Disposal of unusable waste

Dok WD =

Besides the inherent toxicity of the chemicals being produced by the manufactur-
ing process, there are numerous highly significant heavy metals, VOCs, nitrate com-
pounds, sulfur oxides, carbon monoxide, carbon dioxide, and particulate matter of all
sizes produced and potentially released to the air. As an example, there are at least 131
organic air toxics found in the chemical manufacturing of synthetic organic chemicals.
These toxics are emitted to the air from process vents, storage vessels, transfer racks
and equipment leaks, and from wastewater treatment systems which have processed
waste from the chemicals. Organic chemicals stay in the environment for long periods
of time. They are deposited in water from the air and then bioaccumulate (the uptake,
retention, and concentration of environmental substances by an organism) from low
concentrations in water to high concentrations in animal tissue, and are highly toxic at
low levels.
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The chemical industry is responsible for releasing primary air pollutants into the air and
creating secondary air pollutants which are formed from reactions between the air pollutants
and atmospheric conditions. Particulate matter may either come from primary sources or be
created by secondary sources. Organic chlorine compounds are of particular concern. They are
found in large numbers of products including solvents, pesticides, plastics, disinfectants, etc.,
and may exist in the environment for long periods of time. Highly toxic byproducts are formed
during the production of organic chlorine compounds. The burning of trash creates dioxins
which may accumulate in the body fat and in the environment. Compounding the problem are
temperature inversions which occur when the atmosphere is warmer as the altitude increases
from the Earth. The temperature inversion creates a lid or blanket which forms over the area
and the pollutants increase in concentration, thereby creating greater opportunities for illness
among the residents as well as decreased visibility and deterioration of materials.

Best Practices for the Chemical Industry

e Automate processes to optimize the use of the raw materials and reduce waste.

* Improve catalysts to produce better products while reducing heavy metal use and
reduce hazardous waste.

¢ Re-use byproducts instead of creating new products out of raw materials.

* Use a vapor recovery system to vent equipment to recover solvents.

* Substitute less toxic materials for more toxic materials.

¢ Keep amounts of raw materials to a minimum and use rapidly to avoid waste.

* Use recyclable containers.

* Use water-based biodegradable cleaners where possible.

* Avoid unneeded cleaning.

* Use dry clean-up methods where possible when spills occur.

» Use a precise inspection and preventive maintenance program on a regular basis.

* Cover chemical containers to reduce potential leaks, spills, and evaporation.

* Use a spill response team to accurately and quickly remove potential hazards.

¢ Train all employees in working skills and safety procedures.

e Develop appropriate timely inspection procedures for determining if equipment is
leaking and make appropriate corrections.

* Keep appropriate records of the equipment, leaking times, and sites.

» Use preventive maintenance where appropriate to keep equipment from leaking.

¢ Determine if industrial flares are operating appropriately on a timely basis and take
corrective action when necessary.

» Use the 12 principles of green chemistry: prevent waste; maximize consumption of all
of the raw materials; use less hazardous chemicals; design safer chemicals and products;
use less hazardous solvents; avoid unwanted reactions without using additional chemi-
cals; make the process energy efficient; use renewable feed stocks; use catalytic reactions
that are effective; design products to degrade to harmless substances over time; analyze
the process to prevent pollution; and minimize potential for accidents. (See endnote 31.)

5. Controlled Burns (See endnotes 49, 50)

Controlled burns are used in forestry and agriculture to get rid of unwanted material in
an efficient manner. Modern grasslands management includes prescribed burning which
controls woody and herbaceous plants and improves the distribution of grazing areas,
increases forage yield, and improves wildlife habitat. The time of the year of the burn is
based on the types of grasses and undesirable plants and other materials that you want to
get rid of quickly, and the type of grasses you are trying to stimulate. The time of the day
of the burn as well as actual weather conditions can be contributing factors increasing air
pollution problems. Controlled burns can cause forest fires when the conditions are such
that they can no longer be controlled in an appropriate manner.
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Burning creates particulate matter (smoke, ash, dust), nitrogen oxides, VOCs, and other
air pollutants. Ozone becomes a key pollutant in downwind areas from the fires. Massive
fires that may occur in oil refineries and other industries as well as train derailments
involving tanker cars contribute immediate concentrated pollutants into the air. These may
become an intense acute source of potential disease problems, and also become chronic in
nature over time.

Best Practices for Controlled Burns

¢ Determine the time for the controlled burn of a given area based on what vegetative
response is desired.

*  Minimize smoke production by burning based on prevailing weather conditions, exist-
ing air quality, forecast air quality for the immediate area and areas downwind of the
controlled fire, and the time of day.

e Do not start fires early in the morning or late in the evening.

¢ Take into account the amount of surface winds and transport wind (the rate at which
the pollutants will be moved to other areas).

» Take into account the mixing height/dispersion potential for vertical mixing above the
fire. Understand how relative humidity, fuel moisture, and air temperature can affect
controlled burns and utilize this information to reduce potential for pollution.

e Understand ignition and burn techniques and the type of prescribed fire for safety
purposes and pollution control.

* Contact appropriate fire authorities and advise them of the scheduled controlled burns.

6. Erosion

Erosion is the removal of soil and rock fragments by wind, water, snowmelt, flooding,
rain, organisms, and gravity. It is also caused by fires, construction, agriculture, tree removal,
drought, etc. (See the section on “Erosion” in Chapter 14)

7. External Combustion Sources

External combustion sources include: electric power plants using steam; industrial,
commercial, and institutional boilers; process heaters; commercial and industrial solid
waste incinerators; and combustion systems for commercial and domestic use. These sys-
tems use fossil fuel (coal, oil, both distillate oil and residual oil, and natural gas as their
major source of fuel). Solid waste incinerators may use biomass, which can be wood and
wood waste, municipal waste, corncobs, oats, etc., as their source of fuel.

The energy produced in external combustion units is used for generating electric
power, process heating and space heating, and along with the production of energy are the
unwanted pollutants including sulfur oxides, nitrogen oxides, particulates, carbon dioxide,
mercury, hydrogen chloride, carbon monoxide, lead, cadmium, VOCs, arsenic, etc.

a.  Electric Power Plants (See endnotes 29, 51)

Electric power plants primarily use fossil fuels which are burned in a boiler to pro-
duce steam to turn the blades of the steam turbine that turns the shaft of the generator
to produce electricity. In a nuclear power plant, the heat produced in the reactor is used
to make steam. In a gas turbine, the combustion of the natural gas and distillate oil
under high pressure produces hot gases, which spins the generator to produce electric-
ity. In a combined cycle turbine, hot gases which have been used to spin one turbine
generator go to a waste heat recovery system boiler where the water is heated again
to produce steam and produces electricity. All of this uses one input of fuel to gain
greater efficiency of production of electricity. In a hydroelectric generating system, the
falling water or natural river current drives the turbine blades to cause the generator to
produce electricity. Geothermal power uses the heat energy buried in the earth. Solar
power uses the energy from the light and heat of the sun with photovoltaic conversion
to generate electricity. The energy in wind power is converted to electricity.
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Electric power plants, because of the use of fossil fuels as a source of energy,
are a major contributor to criteria air pollutants, acid rain, greenhouse gases, and
toxic air pollutants in North America, as well as throughout the world, especially in
newly industrialized countries. In the United States, the Government Accountability
Office (GAO), in 2010, conducted a study of 3443 electrical generating units, of
which 1485 were older units (93% of the older units used coal) commissioned prior
to 1978, and 1956 units were newer and more efficient. The older units using fossil
fuel including coal produced 45% of the electricity used in the United States, but
produced 75% of the sulfur dioxide emissions, 64% of the nitrogen oxides emis-
sions, and 54% of the carbon dioxide emissions. For each unit of electricity pro-
duced by the older units, they emitted about 3.6 times as much sulfur dioxide, 2.1
times as much nitrogen oxides, and 1.3 times as much carbon dioxide as the newer
units. This resulted in 90 times as much sulfur dioxide being released, twice as
much carbon dioxide being released, and five times as much nitrogen oxides being
released. (See endnote 11.)

Oil, used as a fuel, produces nitrogen oxides, sulfur dioxide, carbon dioxide, methane,
and mercury compounds. The sulfur dioxide and mercury compounds vary widely with
the sulfur and mercury content of the oil that is burned.

Natural gas, used as a fuel, produces nitrogen oxides, carbon dioxide, and methane
(which is a natural component of the gas) in lesser amounts than coal or oil, but still
in large enough quantities to pollute the air. Levels of sulfur dioxide and mercury are
negligible.

Municipal solid waste has been used as a source of energy to produce electricity.
This is still controversial because the burning of the waste produces nitrogen oxides,
sulfur dioxide, and small amounts of toxic pollutants such as mercury and dioxins.

Landfill gas has been used as a source of energy to produce electricity. The burning
of the landfill gas produces nitrogen oxides as well as small amounts of toxic materi-
als depending on the waste that is burnt.

About 45% of the hazardous air pollutants identified by the EPA are found in coal,
and approximately 40% of all hazardous air pollutants emitted from point sources
come from coal usage. Coal-fired power plants are major sources of particulate matter,
mercury, arsenic, etc. Noting the problems in the United States from coal-generated
electric power, it is easy to understand the serious problems of newly industrialized
societies, especially in China and India.

The Commission for Environmental Cooperation Council made up of cabinet level
environmental health administrators from Canada, Mexico, and the United States
issued a report in 2004 saying that electric power plants were the number one source
of toxic air pollution in North America. They stated that 46 of the top 50 air polluters
in North America were power plants. Hydrochloric acid and sulfuric acid were the
most commonly released chemicals. (See endnote 12.)

Industrial, Commercial, and Institutional Boilers

Boilers are combustion units used to produce hot water or steam. The steam can run a
variety of industrial processes and machinery, and produce heat or electricity. The boilers
not only emit the pollutants from the fossil fuels, if they use them, but also from a variety
of industrial processes. These may include nitrogen oxides, sulfur dioxide, particle pol-
lution, carbon monoxide, formaldehyde, polycyclic aromatic hydrocarbons (PAHs), lead,
hydrogen chloride, cadmium, mercury, dioxins, furans, greenhouse gases, etc.

There are approximately 1.5 million boilers in the United States. New emission
standards issued in 2013 by the US EPA will apply to about 13% of all the boilers.
These standards when enforced will lower emissions of hazardous air pollutants.
These boilers in the United States are found in refineries, chemical plants, and other
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industrial facilities. These boilers are of greatest concern, contributing to the amount
of hazardous air pollutants found in the air.
Process Heating Systems

In a fuel-based process heating system, the heat is generated by the combus-
tion of solid, liquid, or gaseous fuel and is transferred either directly or indi-
rectly to the material being processed. The system needs to be energy efficient
and product friendly. The systems may produce the same types of pollutants as
in boilers as well as additional pollutants based on the type of industry involved.
(See endnote 52.)
Municipal, Industrial, Commercial, Hospital Solid, and Hazardous Waste Incinerators
(See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste Management”)

Best Practices for External Combustion Sources (See endnotes 53, 54, 55, 56)

Wash the coal to remove impurities including sulfur compounds or free sulfur, and
hazardous air pollutants which are not bound to the coal carbon matrix, before using
the coal as a fuel source for power plants.

Treat flue gases to remove sulfur dioxide, nitrogen oxides, and mercury.

Trap and then separate carbon dioxide from flue gases, compress the carbon dioxide
usually in pipelines, and either inject deep underground for storage purposes or utilize
a portion of the chemical in other processes or products.

Use natural gas where feasible as the source of fuel for power plants since the byprod-
ucts of nitrogen oxides and carbon dioxide are lower than in other fossil fuels.

Burn the natural gas fully and efficiently to prevent methane from entering the
atmosphere.

Evaluate the storage and use of fuel oil to prevent leaks, spillage, and other means of
evaporation of the fuel into the atmosphere. Take necessary corrective action.

Sample and evaluate the composition of flue gases to make sure that they meet the
specifications and regulations of the US EPA.

Use the desulfurization techniques including dry scrubbing and sorbent injection
systems prior to the burning of coal.

Use denitrification techniques including selective catalytic reduction and/or selective
non-catalytic reduction.

Use particulate collection techniques including electrostatic precipitators, fabric filters/
baghouses, and mechanical dust collectors.

Contain ash and fly ash to keep it from contaminating the air, land, and water.

Use condensing heat exchanger systems, where the latent heat in the flue gas is returned
to the system, to reduce the emissions of hazardous air pollutants.

Use activated carbon filters to collect hazardous air pollutants, especially mercury.
Inject activated carbon powder onto fabric filter systems to reduce mercury.

Use combined heat and power systems (cogeneration) where feasible in manufacturing
plants, hospitals, colleges, and other large buildings. This is a much more efficient use
of fuel, while producing electricity and utilizing the waste heat for either space heating
or for process energy.

Where coal is the fuel of choice, use a pulverized coal boiler where the burning is
much more efficient than in the Stoker-type coal boiler and therefore less contaminants
enter the air while more energy is being produced.

Install emissions control systems on existing boilers where needed.

8. Evaporative Sources

These are volatile liquids that are not enclosed in a tank or other container and evapo-

rate or release vapors to the air. They are typically liquids such as paints, solvents, pesti-
cides, hair sprays, aerosol sprays, gasoline, etc. Evaporative sources are found in many of
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10.
11.

12.
13.

the major sources of air pollution and area sources of air pollution. (See individual sources
of interest for Best Practices.)

. Fires

Smoke from wildfires contains gases and fine particles from the burning of trees, grasses,
and bushes. These fires also burn houses, businesses, and potentially industries. The con-
taminants include the criteria pollutants, hazardous air pollutants, and greenhouse gases.
When houses and businesses burn, pollutants are created which are similar to those that are
found in incinerators that do not have air pollution controls. These hazardous air pollutants
include PAHs, dioxins; furans; hydrochloric acid; formaldehyde; heavy metals including
lead, mercury, and arsenic; styrene from foam cups, meat trays, and egg containers; house-
hold chemicals including cleaning materials, pesticides, and fertilizers; etc.

The smoke can have a profound effect on an individual’s health. It causes shortness of
breath, chest pain, rapid heartbeat, fatigue, headaches, and the inability to breathe normally.
People at greatest risk are the elderly, children, those with asthma, those with COPD, heart
patients, etc. The smoke may also be a precursor to many diseases in the future.

Some people believe if they have a respirator or a mask that the smoke will not harm
them. This may not be correct. The effectiveness of the respirator for the given problem
depends on whether it will filter out very small particles, the type of chemical cartridge
that is used, the fit of the mask on the individual, the amount of filtering capacity, etc.

Best Practices for Fires
¢ Follow the orders for evacuation issued by appropriate authorities.
¢ If you are elderly, very young, have asthma, or have other chronic diseases or allergies,
leave the immediate area of the fires and go downwind from the fires as quickly as
possible.
¢ Listen to local air quality reports and public health messages concerning your safety
and act on them immediately.
* Stay indoors and make sure that you have clean air filters and the outside doors and
windows are kept closed.
* Cease the use of wood stoves, smoke, candles, or fireplaces during fire emergencies.
¢ Delay the vacuuming of carpets during fire emergencies to prevent small particles
from becoming airborne.
e A person with any health or physical problems should immediately call the doctor for
specific directions on what to do because of the fire.
Fugitive Dust (See the section on “Particulate Matter” above)
Hazardous Waste (See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous
Waste Management”)
Internal Combustion Engines (See the section on “Mobile Sources” later in this chapter)
Iron and Steel Manufacturers
Iron and steel making consists of several processes which produce criteria air pollut-
ants especially considerable particulate matter, sulfur dioxide, nitrogen oxides, hazardous
air pollutants, and greenhouse gases. The greenhouse gases, primarily carbon dioxide,
come from the production of coke; use of the blast furnace, boiler, process heater, reheat-
ing furnace, flame suppression system, annealing system, flare, ladle, re-heater, etc. (See
endnote 7.) The processes, which produce numerous pollutants, include: sintering which
recovers raw material from waste material; iron production from the original ore; iron
preparation and removal of the sulfur; steel production; steel pickling which is the use of
an acid solution to remove the oxides found in scale on the steel as it cools from its mol-
ten state; production of the semi-finished product; finished product preparation; and the
handling and treatment of the raw materials, intermediate materials, and waste materials.
(See endnotes 6, 70.)
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Best Practices for the Iron and Steel Industry (See endnote 71)

¢ Remove waste gas from the sintering process and utilize modern electrostatic precipi-
tators followed by fabric filters to trap dust, heavy metals, sulfur dioxide, hydrochloric
acid, polyaromatic hydrocarbons, and organochlorine compounds.

* Use a wet scrubbing process with calcium oxide on waste gases to remove sulfur dioxide.

* Use encapsulated or semi-encapsulated housings for the steps of coke crushing, raw
material handling, belt charging and discharging, and sintering to trap and remove dust
and associated contaminants.

¢ Reduce the nitrogen oxides by rapidly cooling down flue gases.

¢ Recirculate waste gas if it can meet the quality standards of the sintering process.

* Reduce the heavy metals by using a wet scrubbing system.

¢ Remove dust from bag filters and recycle byproducts containing iron and carbon and
then place remaining dust in a secure landfill.

» Use frequent and complete maintenance to keep equipment operating properly.

14. Land Development and Building Construction

Construction activities can produce substantial amounts of air pollution over short peri-
ods of time in a given area and therefore can have a substantial if limited local impact on
people and the environment. Construction consists of site preparation, earthmoving includ-
ing the hauling of the materials, the material used in paving of surfaces, tearing down of
old buildings and structures, erecting new buildings and structures, waterproofing materi-
als, paint for the structures, and tar for roofs.

The emissions coming from construction activities include particulate matter and fugi-
tive particulate matter from concrete, cement, silica, disruption of the soil, various demoli-
tion activities, etc., and may have attached to them a variety of other contaminants; oxides
of nitrogen and other contaminants from the combustion of diesel fuel and gasoline from
large equipment, trucks used in construction activities, material delivery trucks, and the
vehicles used by the workers; VOCs which come from paving activities and use of paint
and tar, etc.; carbon monoxide from improper burning of fossil fuels; carbon dioxide from
the burning of fossil fuels in diesel engines and construction equipment; asbestos previ-
ously used in a considerable amount of construction; mercury which can be found in demo-
lition sites from switches, thermostats, electronic equipment, and batteries; lead which may
be found in paints in older structures; and other toxic materials, such as arsenic, which was
used previously to preserve wood.

The timing, magnitude, and duration of construction have to be taken into account when
determining the problems related to release of criteria air pollutants, toxic air pollutants,
and greenhouse gases. Weather conditions and existing levels of air pollution can compli-
cate the problems of additional air pollutants released during destruction of facilities and
preparation of the land and/or construction.

Best Practices for Land Development and Building Construction

¢ Develop a construction proposal which enumerates the duration, type, and size of the
construction and its component parts. What are the types of pollutants which will be
added to the air, how much, and for how long?

¢ Determine the countermeasures that will be utilized if equipment fails, such as dust
collectors, etc., during the process of demolition or construction. Use controlled water
spraying to mitigate dust problems.

* Use equipment that crushes material and produces as little dust as possible, and which
uses crushing under pressure instead of pounding.

* Use equipment that contains dust traps which are cleaned and serviced regularly.

¢ Enclose the filling and emptying mechanism of structures that contain powdery mate-
rials and then filter the air within the structure where materials are stored.
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» Use protective walls to prevent wind from blowing dust and other materials from road
debris, etc.
* Restrict speed on construction sites and reduce the dust through compaction and water
sprinkling.
¢ During demolishing of structures, break the demolition material into the largest pieces
feasible to reduce dust.
¢ Keep Hot remix tar-based coating substances for surfaces and sealing purposes away
from building sites.
¢ Use asphalt, pitch, or tar in an emulsion form instead of solution form, and use materi-
als that have low emission rates of air pollutants.
¢ Reduce welding emissions by capturing and filtering the fumes.
* Use products which have less VOCs for painting, plastering, gluing, and sealing rather
than more volatile ones.
* Use low emission explosives.
* Use low emission equipment, such as that with electric motors where possible.
¢ Inspect and maintain all gasoline or diesel engine equipment in a very careful manner
to prevent pollutants from entering the air.
» Use dust abatement procedures such as wetting, trapping, suction, and filtering, for all
dusty mechanical work.
* Cover trucks when hauling dirt or other materials.
» Stabilize the surface of dirt piles if they are not removed immediately.
15. Natural Gas and Crude Oil Extraction Industry
Natural gas and petroleum production from the well, processing, storage, transmis-
sion, and distribution, onshore or offshore, are the largest sources of methane emissions
from industry in the United States. The oil goes from well extraction to the refinery for
processing. The gas from the wells goes to gathering and boosting stations and then flows
to processing plants, where impurities and water are removed and the gas can then be
sent along pipelines to the ultimate user. All through this process, there may be a series
of emissions to the air. If it is not cost-effective to use the gas associated with the oil,
then it may not be handled properly and could become an air contaminant. All equipment
used in drilling, other production operations, storage, and transportation become sources
of air emissions.

Fracking

Hydraulic fracturing or fracking is a process in which a well is drilled and a steel pipe is
inserted into the well bore with holes in the bottom and then a liquid under very high pres-
sure, typically containing water, chemicals, and a proppant (usually sand), is inserted to
overwhelm the natural pressure and fracture or crack rock underground to release gas or
oil. During the stage of well completion known as “flowback,” the fracturing fluids, water,
and gas come to the surface at a high velocity and volume including VOCs, methane, and
air toxics. The flowback lasts from 3 to 10 days and creates substantial amounts of air con-
taminants. Also when the borehole turns 90° to go into the shale formations, in some areas
the concentrations of radon are considerably higher than others. This produces radioactive
borehole cuttings that are brought to the surface. These are often sent to landfills or fill
areas where they can become the source of radioactive contamination.

The fracking process, which is currently producing a large amount of natural gas, has
several additional potential environmental concerns. They are air quality issues, including
the release of VOCs, including methane; other hazardous air pollutants; and greenhouse
gases released into the ambient air from the wastewater, from spills, from the gas or oil
being recovered, and from the chemicals being used in the fracking process. There is also
a problem of airborne dust coming from construction sites and traffic.
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Glycol Dehydration Unit

The glycol dehydration unit which is used to remove water and hazardous air pollutants from
the natural gas and oil is the primary source of emissions of air contaminants. Pneumatic
devices used in the natural gas industry as liquid level controllers, pressure regulators, and
valve controllers are also prime sources of methane escape from the systems. Part of the
normal operation of pneumatic devices causes a release or bleeding of natural gas to the
atmosphere. Storage tanks have potential for equipment leaks and flash emissions.

Natural Gas Flaring

Natural gas flaring is a controlled burn of natural gas used in oil/gas exploration, produc-
tion and processing to: burn off gases during the testing process used to determine the
pressure, flow, and composition of gas or oil; burn off gases during emergency situation
when there is too much pressure in the pipes; burn off gases released during maintenance
and equipment repairs; release small volumes of waste gases which cannot be captured
efficiently; and burn off gases which accompany oil. Flaring may produce substantial heat
and noise. (See endnote 67.)

Oil and Natural Gas Production Facilities

Oil and natural gas production facilities emit hazardous air pollutants and other VOCs,
which may contribute to the health problems of the employees as well as the community.
The chemicals emitted include benzene, toluene, ethyl benzene, xylenes, n-hexane, and
VOCs. Benzene exposure in the short term may cause severe irritation of the skin, eyes,
and upper respiratory tract. Over long periods of time, it may cause blood disorders,
reproductive and developmental disorders, and cancer. Toluene long-term exposure may
cause nervous system effects, irritation of the skin, eyes and respiratory tract, headaches,
and birth defects. Ethylbenzene may cause short-term effects of throat and eye irrita-
tion, chest construction, and dizziness. It may cause long-term effects of blood disor-
ders. Xylenes may cause short-term effects of nausea, vomiting, and neurological effects.
Long-term effects may impair the nervous system. n-Hexane may cause short-term
effects of dizziness, nausea, and headache. It may cause long-term effects of numbness
in the extremities, muscular weakness, blurred vision, headaches, and fatigue. VOCs can
help form ground-level ozone as part of smog, and cause breathing difficulties and severe
respiratory problems in susceptible populations such as the young, the elderly, and those
with asthma.

Best Practices for the Natural Gas and Crude Oil Extraction Industry (See endnote 65)

e Optimize the glycol dehydration system by modifying the process using diethylene
glycol or ethylene glycol instead of triethylene glycol. Replace glycol dehydrators with
desiccant dehydrators.

¢ Install VOC controls on all storage tanks used to temporarily hold liquids from the
production and transmission of oil and natural gas, starting with those which are most
prone to produce emissions of the VOCs and air toxics including benzene.

¢ Evaluate and eliminate all emissions to the air from valves, pumps, seals, pressure
relief valves, and other equipment.

* Remove hydrogen sulfide, carbon dioxide, helium, nitrogen, and other substances from
raw natural gas to produce pipeline quality dry natural gas.

* Use special equipment to separate and treat the gas and liquid hydrocarbons from the
flowback and then prepare the products for sale instead of disposal.

e Use pit flaring, which is a horizontal flare burner that discharges into a pit, to burn
VOCs and methane if they cannot be collected efficiently and it is not a safety hazard.

* Improve the compressors of natural gas by equipping them with dry seals.

* Use pneumatic controllers that are not gas driven.
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Strengthen the leak detection and repair requirements for natural gas processing plants.
Improve the air toxics standards by doing a new assessment 8 years after the standard
is issued and also a technology review every 8 years after the standard is issued.
Replace the gas starters with air or nitrogen in compressors/engines.

Conduct frequent inspection and maintenance at remote sites.

Test and repair the pressure safety valves.

Frequently inspect and maintain properly gate stations, surface facilities, compressor
stations, processing plants, and booster stations.

Inspect, service, and repair pipelines, pressure safety valves, and pipeline connections
on a regular basis.

Convert water tank blankets from natural gas to produced carbon dioxide gas and
eliminate unnecessary equipment and/or systems.

Install vapor recovery units on storage tanks and recover gases during condensate loading.
Connect the casing of wells to the vapor recovery units.

Install properly operating flares to destroy excess gases and toxic air pollutants.

16. Natural Sources

These sources vary by intensity and quantity of type of pollutants based on a variety of

factors. They are:

Bodies of water that produce methane through the digestive process of marine life and
reaction within sediments

Digestive gasses, such as methane, which are produced by the digestion of food in
cattle and other animals

Dust which comes from areas of little or no vegetation

Forest fires caused by lightning or spontaneous combustion producing smoke, ash,
dust, nitrogen oxides, carbon dioxide, and other air pollutants

Geysers produce hydrogen sulfide, arsenic, other heavy metals, etc.

Lightning converts atmospheric nitrogen into nitrogen oxides.

Plants and trees, especially pine trees, which release VOCs

Radioactive material which releases radon gas into the atmosphere from the Earth’s crust
Sea salt releasing sodium chloride and other particles into the air from the action of
wind over the body of salt water

Soil where microbial action in soils forms and releases nitrogen oxides

Termites, which are the second-largest source of methane production because of their
normal digestive process

Volcanoes which produce smoke, ash, carbon dioxide, sulfur dioxide, and other air
pollutants

Wetlands in which microbial action produces and releases to the atmosphere a signifi-
cant amount of methane.

Best Practices for Natural Sources

Basically there are no Best Practices for natural sources which would be practical other
than carrying out clean-up activities where appropriate.

17. Petroleum Refining

Crude oil is processed to produce automobile gasoline, diesel fuel, lubricants, and other

petroleum-based products. The toxic air pollutants including benzene come from storage
tanks, equipment leaks, process vents, wastewater collection, and treatment systems at the
facility. The emission of air toxics occurs during production, transporting, storage, separa-
tion, upgrading, leaks from pumps, compressors, valves, flanges, and other equipment used
in oil and natural gas production, transmission, and storage. The air toxics include benzene
and other VOCs as well as methane, an important greenhouse gas.
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Best Practices for Environmental Health

Best Practices for Petroleum Refineries
¢ Develop appropriate timely inspection procedures for determining if equipment is
leaking and make appropriate corrections.
¢ Keep appropriate records of the equipment leaking times and sites.
» Use preventive maintenance where appropriate to keep equipment from leaking.
¢ Determine if industrial flares are operating appropriately on a timely basis and take
corrective action when necessary.
Power Plants (See External Combustion Sources-Electric Power Plants above)
Publicly Owned Treatment Works (Public Sewage) (See Chapter 11, “Sewage Disposal Systems”)
These plants treat wastewater from residential, commercial, and industrial sources.
Depending on the types of commercial and industrial plants utilizing the publicly owned
treatment works for disposal of their liquid waste and possibly from combined sewers on
their properties, there will be considerable variation in the potential air toxics which will be
emitted. Typically, there is a release of VOCs from the wastewater including xylenes, meth-
ylene chloride, toluene, ethylbenzene, chloroform, tetrachloroethylene, and naphthalene.

Best Practices for Publicly Owned Treatment Works (Public Sewage) (See Chapter 11,
“Sewage Disposal Systems”)

Pulp and Paper Mills

Wood and non-wood sources of fiber are turned into pulp by use of chemicals, mechani-
cal grinding, or a combination of both. Pulp may also be produced from the re-pulping
of recovered paper. The fibrous masses are washed, screened, and sometimes bleached.
The individual fibers are then mixed with water and the slurry is sprayed onto a flat wire
screen where the water is squeezed out and the fibers bond together to form paper of dif-
ferent qualities and thicknesses. The air emissions from the pulp and paper production
contain process gases, which vary with the raw materials, and may include total reduced
sulfur compounds, causing obnoxious odors, which are typically found in kraft and sulfite
mills. The kraft chemical process, which uses sodium hydroxide and sodium sulfide to
pulp the wood, is the most important process used in the world for virgin wood. In the
kraft process, about half of the wood is dissolved and that solution plus the used sodium
hydroxide and sodium sulfide becomes a substance called black liquor. The black liquor
is then washed from the pulp and sent to a kraft recovery system where the two chemicals
are separated for reuse while the dissolved organic material is prepared to be a fuel to
make steam to generate electricity and heat to be used in the pulping process. The process
consists of pulping chemicals, recovery boilers for dealing especially with particulate mat-
ter and sulfur dioxide, and lime kilns for reducing sulfur compounds.

Process gases also include particulate matter, nitrogen oxides, VOCs, fluorine, carbon
dioxide, and methane. Other emissions may come from the materials used in the heat-
ing process and the energy producing process. Toxic air pollutants are produced includ-
ing chloroform, fluorine, formaldehyde, methanol, acetaldehyde, methyl ethyl ketone, and
metals. Other air pollutants include particulate matter and chlorine. (See endnote 5.)

The pulp and paper industry uses a very substantial amount of energy. This is over
15% of the manufacturing energy used in the United States. The use of energy sources
significantly adds to the amount of criteria pollutants, greenhouse gases, and hazardous air
pollutants. (See endnote 73.)

Best Practices Pulp and Paper Mills (See endnote 72)

¢ Collect and incinerate emissions to completely oxidize all reduced sulfur compounds
coming from the process of working with black liquor, brown pulp, unbleached pulp,
and condensate.

* Use a standby incineration system to destroy high concentrations of gases from con-
densates and digester events.
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21.

22.

23.

» Use a standby incinerator to incinerate low concentrations of gases when the industrial
plant is close to a residential area.
* Use an oxygen-activated sludge process to capture odors from wastewater treatment
plants.
* Ensure black liquor is oxidized prior to evaporation.
* Concentrate black liquor in the evaporator to reduce sulfur emissions.
* Control the combustion temperatures to properly incinerate sulfur emissions.
* Control excess air to reduce nitrogen oxide emissions.
¢ Collect sulfur dioxide emissions by absorption in an alkaline solution.
* Use low sulfur content fuel and control excess oxygen to reduce sulfur dioxide emissions.
» Use electrostatic precipitators in recovery boilers, auxiliary boilers, and lime kilns.
* Use an alkaline process with scrubbers to remove the acid gases.
* Incinerate VOC emissions from mechanical pulping of wood.
Solid Waste Land(fills (See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous
Waste Management”)
Solid waste landfills produce landfill gas in the presence of microorganisms and the
chemical reactions in the waste. This gas including methane, carbon dioxide, ammonia,
and sulfides which enter the ambient air.

Best Practices for Solid Waste Landfills (See Chapter 12, “Solid Waste, Hazardous
Materials, and Hazardous Waste Management”)

Solid Waste Incinerators (See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous
Waste Management”)

Solid waste incinerators include waste incineration plants and waste-to-energy plants.
Municipal, commercial, institutional, and industrial incineration is a means of reducing
the quantity of solid waste to a point where the disposal of the remnants takes up a small
amount of land. A number of pollutants may be released during this process, including
cadmium, lead, mercury, dioxin, sulfur dioxide, hydrogen chloride, nitrogen dioxide, and
particulate matter. These pollutants are a mixture of criteria pollutants and toxic air pol-
lutants. Hospital/medical/infectious waste incineration is the destruction of solid waste
materials used in all facets of diagnosis, treatment, or immunization of humans or animals
in such a manner that the remnants can no longer potentially cause disease. This is accom-
plished in special incinerators.

Best Practices for Solid Waste Incinerators (See Chapter 12, “Solid Waste, Hazardous
Materials, and Hazardous Waste Management”)
Spills and Run off from Stored Chemicals and Storage Tanks

Ground or surface water is readily contaminated when petroleum products and
chemicals are mishandled and spills occur, resulting in the chemicals seeping into
the ground and to the water supply or becoming part of runoff and going into surface
bodies of water. A single spill or leakage can spread out into the ground and become
a source of contamination for many years. In numerous areas, there are a substan-
tial number of underground storage tanks which have been used over many years for
holding a variety of products including substances which are very hazardous. These
tanks may be found in gas stations (the most common place), airports, dry cleaners,
homes, agricultural areas, etc. An immediate problem occurs when there are leaks and
spills because of poor housekeeping, overfilling of the tanks, sloppiness in loading and
unloading the product, and poor maintenance and inspection of the facility. A long-
term problem occurs when the tanks become corroded and start to leak product into the
ground. A recent example of an overflow from the tanks into a drinking water supply
occurred on January 9, 2014, when toxic chemicals were released from a storage tank
spill into the Elk River which is the drinking water supply for Charleston, West Virginia.
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This affected 300,000 people. The spill resulted in individuals going to the emergency
room because of nausea, eye irritation, and vomiting. The chemicals released were also
potentially carcinogenic.

Best Practices for Spills and Run off from Stored Chemicals and Storage Tanks

The Best Practices to prevent spills and leakage from aboveground storage tanks and
underground storage tanks include:
» Inspect all pumps, hoses, and connections between pipes for leaks monthly.
* Check for loose fittings, worn gaskets, or damaged rubber nozzles monthly.
e Check underground storage tank equipment and dispensers for leaks and structural
problems monthly.
* Make frequent inspections of all tanks and equipment during very cold weather and
very hot weather.
* Inspect aboveground storage tanks weekly for leaks and monthly for deterioration.
¢ Check secondary containment areas for any sheen, which would indicate spillage.
* Keep an inspection log with the results of the inspections, dated and signed.
24. Toxic Waste Storage, Transfer, Treatment, and Disposal Facilities
These include facilities for industrial wastewater treatment, industrial waste, solvent
recycling, and used oil recovery. Toxic air pollutants including chloroform, toluene, form-
aldehyde, and xylene are released from the tanks, from process events, through equipment
leaks, from the containers, from surface impoundments, and through the piping system of
the transfer, treatment, and disposal of the wastes.

Best Practices for Toxic Waste Transfer, Treatment, and Disposal Facilities (See
Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste Management”)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND
BEST PRACTICES FOR TOXIC AIR POLLUTION

Toxic or hazardous air pollutants are suspected of causing cancer, asthma, reproductive effects, birth
defects, nervous system damage, immune system damage, skin, eye, nose and throat irritation, brain,
lung, kidney and liver damage, respiratory and cardiovascular diseases, and/or adverse environmental
effects. Some examples of the 187 substances and 33 major urban air toxins currently being monitored and
controlled are acetaldehyde, aldehydes, arsenic compounds, benzene, butadiene, cadmium compounds,
chromium compounds, coke oven emissions, ethylene oxide, formaldehyde, mercury compounds, pesti-
cides, polychlorinated biphenyls, polycyclic organic hydrocarbons, solvents, and vinyl chloride.

Most toxic air pollutants come from anthropogenic sources including: mobile sources (the
largest contributor of emissions) such as cars, trucks, and buses; stationary sources (typically
industry, which may be called point sources) such as factories, chemical plants, power plants, and
refineries; building materials and cleaning solvents; and accidental releases including leaks and
spills. Natural pollutants come from volcanic eruptions, forest fires, etc. Major sources of release
of toxic or hazardous air pollutants include chemical plants, steel mills, oil refineries, hazard-
ous waste incinerators, etc. Area-wide sources, which are much smaller, are an accumulation
of pollutants from dry cleaners, gas stations, etc. Also off-road equipment such as construction
equipment, farm equipment, small boats and ships contribute to the problem, as well as secondary
chemical reactions between compounds in the atmosphere.

After the toxics are released into the air, they are carried by the wind to places near and far
depending on weather conditions, the topography of the land, the physical and chemical proper-
ties of the pollutant, and the changes to the chemical that may occur while airborne. They may be
deposited on land or in the water, then evaporate and recycle again. Some of the air toxics such as
heavy metals may remain airborne for indeterminate periods of time.
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Depending on the concentration and length of exposure to the air toxics and other factors con-
cerning the individuals who are exposed to these pollutants, a variety of health effects may occur.
Of the 187 substances listed by the US EPA, 33 are considered very hazardous in urban areas.

To determine potential health effects of a given air toxic or combination of toxics, it is necessary
to do an evaluation of the exposure using a five-step process as follows:

1. Identify the actual pollutants released.

2. Determine the patterns of release of each of the chemicals and how much is released in a
24-hour period.

3. Determine the amount of the pollutants that reach individuals and the concentration.

4. Estimate the number of people who have been exposed to the pollutants and at what con-
centrations for what period of time. (See endnote 10.)

5. Determine the number of slow-moving diesel trucks, their numbers of starts and stops and
deliveries, in heavy industrial sections of the city where mostly poor people live. These
underserved areas lead to greater exposure for the residents and it therefore becomes an
environmental justice issue.

People are exposed to toxic air pollutants by:

» Inhaling quantities of contaminated air

» Eating quantities of contaminated food such as fish, meat, milk, eggs, fruits, and vegetables
* Drinking water contaminated by the deposition of toxic air pollutants

» Ingesting quantities of contaminated soil, primarily children

* Frequent skin contact with contaminated soil, dust, water, or air

Professional practitioners can then determine the potential health effects that individuals will have
in reaction to the release of the contaminants. It is important to note that contaminants accumulate
in the body and that mixtures of contaminants are much more frequent than single releases and this
may well complicate the problems of diagnosis and prevention of short-term and long-term diseases.

To control toxic air pollutants, it is necessary to use pollution prevention measures such as product
substitution, process modification, improved work practices, cleaning of coal, and cleaning of flue gas.
Reduce emissions from cars, trucks, buses, and other vehicles. Use appropriate reformulated gasoline.

The major toxic air pollutants are (see endnotes 13, 18):

1. Diesel Fuel and Emissions

Diesel fuel and emissions create about 80% of the total estimated cancer risk of all
hazardous air pollutants. Diesel exhaust, which comes from on-road as well as off-road
mobile sources, as well as stationary sources, is a complex mixture of gases, vapors, and
fine particles containing arsenic, benzene, nickel, carbon monoxide, nitrogen oxides, sul-
fur dioxide, hydrocarbons, etc. It is known to increase respiratory and cardiovascular dis-
eases, which may lead to death. There is a significant increase in lung cancer associated
with people who constantly inhale the fumes.

Best Practices for Diesel Fuel and Emissions

» Utilize cleaner fuels such as ultra-low sulfur diesel, biodiesel, and/or liquid petroleum gas.

¢ Retrofit the engine of older trucks and buses by installing emission-reduction equip-
ment including catalysts.

* Repair existing engines to make them the same as the original engine.

» Use proper maintenance schedules to keep engines running properly.

¢ Reduce idling time throughout the usage of the vehicle.

¢ Increase the energy efficiency of the vehicle by using proper tires that are properly
inflated.
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. Acrolein

Acrolein is emitted by industrial plants where it is manufactured as an intermediate for
other chemicals. It is also found in tobacco smoke, forest fire smoke, gasoline and diesel
exhaust, paper mills, and other non-metallic mineral and wood products. It is a registered
pesticide in California and is also used to control fungi and bacteria. It causes irritation of
the eyes, nose, throat, and respiratory tract and potentially pulmonary edema.

. Benzene

Benzene is emitted mostly from gasoline motor vehicle exhaust, gasoline fugitive emis-
sions, and to a much lesser extent, stationary industry sources. It is a widely used industrial
chemical and is used in the manufacture of medicines, shoes, dies, detergents, explosives,
etc. Benzene may also be found in tobacco smoke, heating and cooking systems, and evap-
orating from various products used within the home. It is a major contributor to overall
cancer risk. It can cause central nervous system depression, nausea, tremors, drowsiness,
intoxication, and unconsciousness.

. 1,3 Butadiene

1,3 Butadiene is emitted from the incomplete combustion of gasoline and diesel fuels.
It may also come from petroleum refineries, wearing of tires, residential wood burning,
agricultural burning, and forest burning. It may be found in environmental tobacco smoke.
It is used in the production of synthetic materials. It is irritating to the eyes and mucous
membranes and may cause blurred vision, fatigue, headaches, and vertigo.

. Carbon Tetrachloride

Carbon tetrachloride in the past has been used for dry cleaning and as a green fumigant in
the United States. Although it has been discontinued, it has an estimated lifetime in the atmo-
sphere of 50 years and therefore can still be found upon testing. It affects the central nervous
system and is a respiratory tract irritant as well as a toxin for various cell components.

. Chromium

Electroplating and anodizing operations are used to coat metal parts and tools with a
small amount of chromium to protect them from corrosion and wear. Hexavalent chro-
mium, which is released during the electroplating and anodizing processes, is known to
cause cancer. It may also cause complications with pregnancy and childbirth.

. Coke Oven Emissions

Coke is used to extract metal from ores, especially iron, and is also used to make calcium
carbide in the manufacture of graphite and electrodes. Coke oven batteries at steel plants
convert coal into coke and in a blast furnace which converts iron ore to iron. The emissions
contain benzene, which may cause cancer, conjunctivitis, severe dermatitis, and lesions of
the respiratory and digestive systems.

. Formaldehyde

Formaldehyde is used in the production of dies, textiles, particle board, plywood, as an
embalming fluid, etc. It is hazardous to the respiratory system and skin, and is highly toxic.
It may cause cancer.

. Mercury

Mercury is a neurotoxin that bioaccumulates in the food chain. It is emitted to the atmo-
sphere usually in its elemental form and remains viable for a long period of time, allowing it
to be transported over great distances. During this time, it is oxidized and produces a reactive
gaseous form which allows it to increase its rate of deposition in a variety of ecosystems.
Polycyclic Organic Matter

Polycyclic organic matter is produced by the combustion of fossil fuels and vegetable
materials. The compounds may be found in ambient air from cigarette smoke, asphalt
roads, coal tar, hazardous waste sites, motor vehicles exhaust, smoke from wood burning
in homes, fly ash from electric power plants using coal, petroleum refineries, and paper
mills. They may cause health problems in the gastrointestinal tract, liver, skin, eyes, etc.
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They may affect reproduction and also increase the risk of lung cancer. PAHs are part of
this group and the most frequently monitored of these is benzo [a] pyrene, which has been
found in urban air at twice the level found in rural air. (See endnote 26.)

Sources ofF Toxic AIR POLLUTANTS

Major Point Sources

These are stationary facilities or special processes, produce at least 10 tons of a single contaminant per
year or at least 25 tons of a mixture of hazardous air pollutants per year. They include cement kilns, the
chemical industry, the fertilizer industry, industrial, commercial, and institutional boilers, iron and steel
manufacturing plants, petroleum refineries, power plants, pulp and paper mills, solid waste incinerators,
and toxic waste storage, transfer, treatment, and disposal facilities. (See Other Major Sources of Air
Pollution above for specific problems and Best Practices for each of these listed industrial operations.)

Area and Other Sources (Smaller Sources)
(See endnote 4)

Area and other sources are a series of small sources which by themselves would not be a significant
problem, but when added together become a major concern. One of the greatest sources of emis-
sions is the leaking of VOCs from equipment, tanks, and their components. This includes valves,
connectors, pumps, sampling connections, compressors, pressure-relief devices, and open-ended
lines. Between 90% and 95% of the leakage comes from the connectors and valves, with the major-
ity of the problems due to seal or gasket failure because of normal wear or improper maintenance.
These sources include but are not limited to those listed in this book. (To list all the potential
sources would be beyond the scope and size of the book.) Some of the points mentioning sources
below only discuss briefly some of the contaminants and sources of contaminants. To state all
the Best Practices would be highly repetitive. (See endnote 21.) (See Stationary Sources and Best
Practices for Stationary Sources.)

The Aerospace Manufacturing and Rework Industry

The industry produces or repairs aerospace vehicles and vehicle parts from airplanes, helicopters,
space vehicles, and missiles. They produce toxic air pollutants such as methylene chloride and
chromium which are released during paint stripping, cleaning, priming, grinding, and application.

Best Practices for the Aerospace Manufacturing and the Rework Industry

* Modify the facilities to recover copper sulfate from the etching and stripping process;
recover metal from sludge production; substitute drip pans in place of rinse sinks.

* Improve management of material tracking, inventory, material usage, handling, and storage.

» Recover solvents during all processes.

* Use low VOC coatings and paints.

» Use water-based primers where possible.

* Use low residue mechanical methods for paint stripping.

*  Where appropriate, use mechanical or dry means of cleaning instead of solvents.

* Substitute less hazardous chemicals for more hazardous chemicals.

* Use low-pressure spray guns to apply resins or paints.

Accidental Chemical Releases

This includes leaks and spills in various facilities. The EPA has established regulations under the
Clean Air Act to utilize risk management programs to prevent this type of problem and if it occurs,
special techniques to clean up the chemicals.

Best Practices for Accidental Chemical Releases (See Best Practices for the Chemical Industry)
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Auto Body and Repair Shops
(See endnote 78)

Auto body shops and garages repair and/or replace various parts of vehicles, and activities may
include welding, paint stripping, and painting. Degreasers are commonly used in the shops as well
as in other small and large industrial processes. Degreasers remove old oil and other fluids from
vehicle parts. The operations can be very dusty, producing a variety of particulates, and can also
be the source of a series of hazardous air pollutants including: VOCs, lead, chromium, cadmium,
etc. The shops also produce nitrogen oxides, sulfur dioxide, carbon monoxide, and carbon dioxide,
which can lead to increased ground-level ozone.

Of special significance may be aboveground storage tanks, below ground storage tanks, use and
disposal of absorbent material, disposal of waste antifreeze, used batteries, brakes, catalytic con-
verters, repairs from accidents, floor drains, fuel, hazardous wastes, painting operations, cleaning of
parts, use and disposal of shop rags and towels, tires, used oil and oil filters, untreated wastewater,
and stormwater management.

Best Practices for Auto Body and Repair Shops

* Prepare and implement spill prevention, control, and countermeasure plans.

» Use aqueous cleaning processes where possible in auto shops in place of solvent cleaning.

» Use large spray cabinets and ultrasonic units to clean vehicles and parts.

* Place all solvents in leak-proof containers.

* Capture old oil and solvents in leak-proof containers for recycling.

* Absorbents used to clean up spills may be considered to be hazardous and must be dis-
posed of appropriately.

» Waste antifreeze not only is toxic but also may contain lead, cadmium, and chromium in
high levels and must therefore be disposed of as a hazardous waste.

* Batteries contain lead and other substances which are toxic, must be considered to be a
hazardous waste and therefore should be either recycled or sent to special hazardous waste
facilities for disposal.

* When working on brakes, if they contain asbestos fibers the technicians should wear
special respirators and the used material should be disposed of as a hazardous waste.

» Catalytic converters, which reduce sharply emissions to the air, must be serviced by
specially trained technicians on a regular basis.

* Repair of vehicles involved in collisions includes removal of fluids for appropriate disposal and
removal of body parts which may be hazardous for appropriate disposal. It may also include
sanding, grinding, paint stripping, and painting, which may contribute a variety of air pollut-
ants and therefore must be carried out in special facilities with appropriate ventilation systems.

* Floor drains must be cleaned on a regular basis to remove engine oil, solvents, and other
materials.

» If the garage provides fuel for vehicles, it must follow the recommendations under Gas
Stations and Gasoline Distribution Systems.

* Solvents from parts cleaning, shop rags, and towels are also considered to be hazardous
wastes and therefore must be disposed of in an appropriate manner.

» Stacked tires must be protected from the elements, either emptied of all water or treated for
potential mosquito breeding.

* Used tires should be recycled instead of left on land where they can become mosquito
breeding places or potentially catch fire and release toxic substances into the air.

* Used oil and oil filters must be treated as hazardous waste and removed to appropriate
facilities for either recycling or disposal.

* Underground storage tank use and maintenance, etc., must be carried out according to the
applicable rules and regulations (See Chapter 14, “Water Quality and Water Pollution™).
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» Stormwater should not be permitted to cross land on which washing, fueling, painting,
changing oil, or any work done on vehicles has occurred to prevent contamination of the
ground or surface water supply.

* Wastewater from any automobile repair activities must be separately collected and treated
before being released to surface or groundwater areas.

Drycleaners

Drycleaners are the largest source of perchloroethylene emissions in the United States. Because of
their locations and closeness to large numbers of people, they create a health hazard and may cause
dizziness, nausea, headaches, and possibly cancer in people.

Best Practices for Dry Cleaners

* Use monitoring equipment to efficiently determine if there are any leaks or loss of solvent.
* Check the hoses, couplings, pumps, valves, and gaskets to detect leaks on a regular basis.
» Keep all containers covered to prevent evaporation and spillage.

* Keep lint screens clean.

» Extract the solvents from filters.

» Use water-based solvents when possible.

* Upgrade the equipment to use less hazardous solvents more efficiently.

Gas Stations and Gasoline Distribution Facilities

Leakage may occur from pipelines, bulk terminals, storage areas, transferring areas, tank trucks,
rail cars, equipment, etc. Below the surface of gas stations, there are hundreds of thousands of
underground gasoline storage tanks, many of them old, damaged, rusty, and poorly maintained,
and all of them potentially can contaminate ground and surface water sources, and cause land
and air pollution. Gas stations may have faulty, malfunctioning, or inadequately protected nozzles
for dispensing gas. Other problems include gasoline spills, diesel spills, antifreeze and motor oil
spills, etc. Ten toxic air pollutants including benzene and toluene are present in the gasoline vapor.

Best Practices for Gas Stations and Gasoline Distribution Facilities

* Use best available seals on storage tanks and pipeline facilities.

» Use proper fill pipes in the transfer of gasoline.

» Use vapor processors in all facilities where appropriate.

* Frequently test all parts of the distribution and storage system for leaks and make neces-
sary corrections.

» Use appropriate housekeeping procedures to correct leaks and spills.

* Install new nozzles on gas dispensing equipment when needed.

* Use dry clean-up methods for spills of any kind and remove the material for hazardous
waste disposition.

* Divert all wastewater of the gas station to a special place for decontamination.

Hospital Medical and Infectious Waste Incinerators

This solid waste is produced during diagnosis, treatment, immunization, or research on humans
or animals and includes needles, gauze, boxes, packaging materials, dressings, and containers of
various types. The material comes from hospitals, nursing homes, pharmaceutical research labora-
tories, veterinary clinics, and other medical and surgical facilities. The toxic air pollutants produced
during the burning of this material include dioxins, mercury, lead, cadmium, etc. (See Chapter 12,
“Solid Waste, Hazardous Materials, and Hazardous Waste Management.”)

Lawnmowers and Other Garden Equipment

Lawnmowers and other garden equipment create about 5% of the air pollutants in the United States.
This amount increases in urban and suburban areas. This equipment may emit carbon monoxide,
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carbon dioxide, particulate matter, sulfur dioxide, VOCs, and nitrogen oxides. Ozone may be
formed in the air. Gardeners while filling machines spill a considerable amount of the fuel which
then becomes an air pollutant hazard, a land pollutant hazard, and a water pollutant hazard.

Also debris is produced and has to be removed to landfills or to special plants for production of
biogas or spread out on the grounds as mulch. Safety is a major concern since thousands of people
go to hospitals for lawn equipment-related accidents and deaths also occur.

Best Practices for Use of Lawnmowers and Other Garden Equipment

» Use metal gas cans with spouts or funnels and pour slowly and smoothly while avoiding
overfilling of the equipment or the gas can when filling it up.

» Tightly close the spout and vent hole after filling up the gas can.

» Transport and store gas cans and equipment away from direct sunlight and in cool places.

* Do not tip the equipment on the side for cleaning or maintenance purposes to avoid spills
of gasoline or oil.

* Do not operate equipment during ozone alert days.

* Buy and use equipment approved by the EPA for meeting national emission standards.

* Keep all equipment in excellent working order through proper maintenance and repair.

» Useelectrically powered equipment where possible instead of gasoline powered equipment.
(See endnote 79.)

Off-Site Waste Operations

Off-site waste facilities are used for the treatment, storage, and disposal of hazardous wastes which
come from various industries and other facilities. These facilities include industrial wastewater
treatment facilities, solvent recycling facilities, used oil recovery facilities, etc. Numerous air toxics
can be released from the tanks, process vents, equipment, containers, and surface impoundments.

Best Practices for Off-Site Hazardous Waste Operations (See Chapter 12, “Solid Waste,
Hazardous Materials, and Hazardous Waste Management”)

Printing and Publishing

This includes not only printers but also those facilities that produce paper products and packaging
materials. VOC emissions are released from the cleaning solvents, inks, and wetting agents. The
larger plants can be a source of nitrogen oxides and sulfur dioxide. The toxic air pollutants include
toluene, xylene, methanol, and hexane.

Best Practices for Printing and Publishing

* Plan the job to only use the appropriate amount of paper and other supplies, correct inks,
and best machinery and equipment.

* Inspect all materials received to determine if they meet the level of quality and consistency
needed for projects and reject those that do not.

* Use less hazardous solvents.

* Inspect and maintain all equipment on a regular basis.

* Recycle paper and inks where feasible.

» Replace where feasible petroleum-based inks with vegetable oil-based inks or water-based inks.

» Use digital processes where possible.

Shipyards

Ship manufacturing and the maintenance and repair of commercial or military vessels is a major
industry in certain parts of the country such as the Pacific Northwest and Norfolk, Virginia.
Cleaning, stripping of old paint, and painting produce pollutants which contaminate air, water, and
land. Coatings which are used on the hulls of ships contain heavy metals. Preparing the hull using
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a blasting dry abrasive grit prior to painting increases the particulate matter in the air, as well as
the pollutants found in paint and other substances. The painting process releases a variety of VOCs.
The toxic air pollutants released include xylene, toluene, chlorinated compounds, solvents, etc. from
the painting and cleaning operations. Also, products aboard the ships may release vapors while in
storage or when being transferred to other storage or transportation facilities.

Best Practices in Shipyards

* Replace sandblasting with high-pressure water blasting and blasting with wetted grit
chemically treated to bind heavy metals.

» Use Teflon or silicone on the hull to prevent the growth of marine organisms.

» Use advanced vapor control system technologies to capture vapors from various products
stored on the ships or being transferred from the ships.

Small Chemical Plants

These produce a variety of solid, liquid, and airborne waste. Further chemicals that escape acciden-
tally into the air increase the cost of the product as well as pose a threat to human health and the
environment.

Best Practices for Small Chemical Plants

» Establish a waste reduction program.

* Conduct a waste survey identifying: the composition and source of the waste being gener-
ated and the potential for air pollution; the unintended escape of chemicals from valves and
other places along the process, storage, and disposal lines.

» Keep all containers covered to prevent evaporation, spillage, or drying out of the material.

* Reuse all materials that can be reused.

» Separate all hazardous material from non-hazardous material.

* Improve scheduling to make sure that the final product is delivered rapidly, thereby avoid-
ing potential air pollutants.

Surface Coating and Painting of Materials

Painting and coating is used to preserve and protect surfaces and products and for decoration of
various materials including metal, wood, and plastics. Glue and adhesives are typically used in
many of these operations to prepare the texture of the underlying surface. Frequently solvents are
used to prepare the surfaces by cleaning them and removing unwanted previous material. Cleaning,
painting, and coating can produce toxic air pollutants and VOCs.

Best Practices for Painting and Coating of Materials

» Use cleaners that have low toxicity and low VOC content for surface coating and painting
of materials.

» Use coating techniques that do not require spraying.

* Train workers how to use minimal amounts of cleaning materials, paints, and varnishes.

* Where spraying is necessary, do so in a special booth with proper air systems and filters.

Wood Furniture Manufacturing

Wood furniture manufacturing facilities include cabinet shops and plants that make residential and
industrial furniture. Toxic air pollutants including toluene, xylene, methanol, and formaldehyde are
released during the finishing, gluing, and cleaning operations. These chemicals can cause eye, nose,
throat, and skin irritation, and damage to the heart, liver, and kidneys.

Best Practices for Wood Furniture Manufacturing (See Guide Sheets for the Wood Furniture
Manufacturing Industry, endnote 74.)
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SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR GREENHOUSE GASES

(See endnote 15)

Greenhouse gases are gases that trap heat in the atmosphere, thereby not letting the heat flow back
into space and warming the Earth’s surface. They include carbon dioxide (84% of the total), meth-
ane (9% of the total), nitrous oxide (5% of the total), and fluorinated gases (2% of the total).

Carbon dioxide is produced during the burning of coal, natural gas, oil, solid waste, trees, and
wood products, and through certain chemical reactions such as during the production of cement.
Carbon dioxide is sequestered or removed from the atmosphere when it is absorbed by plants and
trees. (The destruction of forests greatly affects the amount of carbon dioxide in the air.)

Methane is found during the mining, processing, and transportation of coal, natural gas, and oil.
It is also emitted by cattle and by organic waste decaying in municipal solid waste landfills. (The
largest methane emitters are China, India, the United States, Brazil, Russia, Mexico, Ukraine, and
Australia, which account for about half of all of the anthropogenic methane emissions in the world.
The largest source of methane emissions in the United States is landfills.) The global warming
potential of methane is very large, since it is 25 times greater than carbon dioxide. Methane contrib-
utes more than one third of today’s global warming caused by people.

Nitrous oxide is produced by agricultural activities, industrial activities, and the burning of fossil
fuels and solid waste.

Fluorinated gases, regulated by the Montréal Protocol and the Kyoto Protocol, come from indus-
trial processes either as a final product or as a byproduct. Although they are released in small quanti-
ties, they have a very potent effect on global warming. Since chlorofluorocarbons deplete the ozone
layer in the atmosphere, they had been replaced with hydrofluorocarbons, which are strong greenhouse
gases. This is a prime example of trying to correct one environmental problem while causing another
one. Sulfur hexafluoride is another potent greenhouse gas which is used primarily to insulate electrical
equipment, since it is non-combustible and non-flammable. Leakage of the gas as well as emissions
during equipment maintenance exacerbate warming trends in the area where this material is used.

Each of the greenhouse gases affect climate change depending on their concentration in the air,
how long they stay in the atmosphere, and how effective they are in producing global warming.
Some gases can remain in the atmosphere for many years. It should be recognized that even after
there has been a substantial reduction in greenhouse gases, that the full effect of the emissions will
be felt for many years into the future because of lag time. Water heats more slowly than the atmo-
sphere and the greenhouse gases that have been trapped in the ocean will be released slowly over
time back to the atmosphere.

Although ozone depletion is not a major cause of climate change, it still has some effect on the
temperature balance of the earth. Atmospheric ozone absorbs solar ultraviolet radiation which heats
the stratosphere. It also absorbs infrared radiation from the surface of the earth, which traps heat
in the troposphere. Whereas ozone losses in the lower stratosphere from chlorine and bromine-
containing gases cool the Earth’s surface, surface pollution gases rising in to the troposphere can
heat the Earth’s surface thereby contributing to the greenhouse effect. (See endnote 80.)

General Best Practices for Land and Forests (See endnote 24)

» Increase or maintain carbon storage by transforming cropland into forest areas.

* Avoid destroying forest land.

* Reduce soil erosion in forests and farmlands to minimize soil losses which affects soil
carbon storage.

* Plant appropriate vegetation that will grow rapidly on land where the soil has been
disturbed and soil erosion has occurred.

* Encourage the growth of green areas in urban and suburban situations.



Air Quality (Outdoor [Ambient] and Indoor) 57

SOURCES OF GREENHOUSE GASES
(See endnotes 23, 81)

Electricity Production and Transmission

Energy-related activities such as the production, transmission, and distribution of electricity accounts
for over 84% of the greenhouse gas emissions in the United States. Most of the greenhouse gases are
carbon dioxide, but small amounts of methane and nitrous oxide are also produced, while less than
1% of the emissions is sulfur hexafluoride which is an insulating chemical used in transmission of
electricity and distribution equipment. About 70% of the electricity is produced from the burning of
coal and natural gas, both of which produce carbon dioxide in substantial quantities.

Best Practices for Electricity Production

* Increase the efficiency of existing power plants by using advanced technologies or substi-
tute fuels that combust more efficiently. An example would be to convert a coal powered-
turbine into a natural gas-powered turbine.

* Reduce the energy demand in residences, businesses, and industry. An example would be
the use of ENERGY STAR products.

* Insulate all structures to gain maximum efficiency of power use.

* Capture carbon dioxide from the stacks of coal-fired power plants and then neutralize it.

» Use renewable energy sources instead of fossil fuel to generate electricity. An example would
be to increase the total electricity generated by wind, solar, hydro, and geothermal sources.

Mobile

Motor vehicles account for about 28% of all greenhouse gas emissions from burning fossil fuels in
on-road and off-road means of transportation.

Best Practices for Gas Emissions from Mobile Sources

* Fuel switching involves the use of fuels that emit less carbon dioxide such as biofuels,
hydrogen, and electricity produced by renewable sources. An example of this would be to
use buses that utilize compressed natural gas or electric or hybrid automobiles where the
energy comes from renewable or low carbon fuels.

» Use advanced technologies, design, and materials to make more fuel-efficient vehicles. An
example of this would be to use hybrid vehicles and to reduce the weight of the materials
and reduce aerodynamic resistance. Both the use of alternative fuel and the changes in
construction and design allow the vehicle to travel further on considerably less gasoline
which produces the greenhouse gases.

* Minimize fuel use by reducing the taxiing time of aircraft, and engine idling in buses and
trucks, and better maintenance. Also the purchasing of locally grown items of food creates
significant fuel savings for transportation sources and enhances the local community while
reducing greenhouse gases.

Industries

Industries account for about 14% of greenhouse gas emissions, primarily through the burning of
fossil fuels. There are two types of emissions: direct, which are produced by burning fuel and
chemical reactions, and indirect from leaks from equipment. (See endnote 81.)

Best Practices for Industry

* Identify the techniques which manufacturers can use to reduce energy for lighting and
heating factories and for running equipment, and utilize this information to make neces-
sary changes.
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» Use natural gas rather than coal as a fuel to produce the energy needed to operate machin-
ery more effectively.

 Install appropriate recovery equipment in industries to capture and recycle gas coming
from tanks, pipelines, processing plants, equipment, etc.

* Monitor fugitive emissions through inspections of valves, connectors, open lines, and flares.

* Recycle metals to avoid using electricity to produce new metals.

* Recycle glass, paper, and plastics to reduce energy use.

* Provide adequate training to employees on how to prevent emission leaks from equipment
and how best to handle and control various fluoride compounds.

Commercial and Residential

These sources account for about 11% of greenhouse gas emissions. The combustion of gas and
petroleum products for heating and cooking produces carbon dioxide, methane, and nitrous oxide.
Commercial and residential building sectors account for 39% of the carbon dioxide produced from
fuel sources. The organic waste which goes to landfills from homes and facilities emits methane gas.
The waste which goes to wastewater treatment plants emits methane and nitrous oxide. Fluorinated
gases from air conditioning and refrigeration systems as well as some household products escape
into the atmosphere.

Best Practices for Residential and Commercial Activities

* Reduce energy use through energy efficiency by retrofitting homes and commercial build-
ings by use of: better insulation, better windows and doors; more efficient heating, cool-
ing, ventilation, and refrigeration systems; more efficient lighting and bulbs; more efficient
electronic devices and appliances.

* Make the water and wastewater treatment systems more energy efficient.

* Reduce the amount of solid waste going to landfills by using recycling and solid waste
compacting.

* Recycle organic material including food waste from homes and businesses and use com-
posting as a means of reduction of quantity and providing material that can be reused in
gardens and other green areas.

* Capture and use methane produced in landfills. (See Chapter 12, “Solid Waste, Hazardous
Materials, and Hazardous Waste Management.”)

» Use refrigerants that have less potential to create greenhouse gases.

Agriculture

Different agricultural producers account for approximately 8% of greenhouse gases, which come
primarily from livestock, agricultural soils, and the production of rice. The management of agri-
cultural soils is responsible for about 50% of the nitrous oxide emissions. Natural soil structure is
disturbed by tillage, animals, weather, and mobile sources. The soil is broken into smaller pieces
which can then cause soil erosion and the smaller pieces also may become airborne. Livestock
always produce methane as part of their digestive process. This is about 33% of the methane
produced by agriculture. Manure storage produces methane and nitrous oxide and accounts for
15% of the total greenhouse gas emissions from agriculture in the United States. Rice cultivation
produces methane, and burning crop residue produces methane and nitrous oxide. Two weather-
related events have the potential to increase the concentration of PM,,. They are high winds and
stagnation of an air mass.

Best Practices for Agriculture (See endnote 25)

Note: Not all Best Practices will work equally well in all agricultural settings and for all agricul-
tural categories such as tillage and harvest, non-cropland, and cropland. There are variations in
wind, soils, moisture conditions, and management approaches.
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* Discontinue all night tilling between 2 AM and 8 AM when stagnant air conditions are
most prevalent.

* Apply the fertilizer, pesticides, or other agricultural chemicals through an irrigation system.

* Modify the equipment to prevent or reduce the amount of particulate matter.

» Harvest a forage crop (alfalfa, winter forage, silage corn) without allowing it to dry, which
decreases the use of equipment that stirs up dust.

* Monitor crops for pests and incorporate biological processes to reduce spraying of chemicals.

* When the wind speed is 25 mph or more limit all tillage and harvesting.

* Use multiyear crops where possible.

* Plant specific crops that will accommodate to the amount of soil moisture present in the
land being used.

* Reduce tillage to a minimum, and time the work properly.

» Use genetically modified crops that can reduce tillage and soil disturbance.

* Restrict or eliminate public access to non-croplands.

* Erect artificial wind barriers.

» Use the proper trees, shrubs, vines, grasses, or other vegetative cover on non-cropland areas.

* Reduce the vehicle speed of all farm vehicles to 20 mph or under.

» Use synthetic particulate suppressants such as calcium chloride, processing byproducts of
soybean feedstock, lignin, polyvinyl acrylic polymer emulsion, etc.

* Plan strips of alternating crops or vegetative strips within the same field.

» Use crop or other plant residues on the soil surface to control erosion.

INDOOR AIR QUALITY
(See endnotes 75, 76)

STATEMENT OF PROBLEM AND SPECIAL INFORMATION FOR INDOOR AIR QUALITY

Indoor air frequently is more contaminated than the ambient air which entered the property origi-
nally from the outside. Additional pollutants are generated within the premises through many dif-
ferent sources. Indoor air has been contaminated as long as people have lived in enclosed areas,
from the cave dwellers who breathed in smoke from cooking and heating fires, to the enclosed
environments of the Industrial Revolution where products of combustion were present and a variety
of chemicals were being used, to modern days where the most recent and most complex problems of
contaminated indoor air were an unintended consequence of energy conservation, when structures
were sealed to become airtight as a response to the energy crisis of the 1970s.

Indoor air quality in homes, offices, and other structures is affected by the accumulative effects of:
air pollutants found in the ambient air and also those generated inside the structures including damp-
ness, moisture, and flooding; biological agents, insects, and rodents; chemicals including solvents
used for cleaning, air fresheners, pest control, cosmetics, hobbies, and those found in insulation,
building materials, new carpeting, pressed wood products, etc.; waste materials created by reno-
vation projects; cigarette smoke; particulate matter and other pollutants from malfunctioning and
improperly vented fireplaces, stoves, furnaces, and space heaters; radon gas; improper and poorly
maintained building ventilation, heating, cooling, and dehumidification systems; the accumulations
of poor housekeeping which may occur in the inside of the structure; and the sealing of cracks and
crevices in facilities. The amount of air flowing in and out of the structure may contribute to the level
and concentration of pollutants in the structure.

HeaLtH EFFecTs

People spend about 90% of their time indoors and therefore their exposure to indoor air pollut-
ants is considerable. The effects of the indoor air pollutants may be immediate with eye, nose
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and throat irritation, headaches, dizziness, and fatigue, or it may be long term with increased
symptoms of asthma, pneumonitis (lung inflammation), various types of sensitivities to bio-
logical and chemical substances, cancer or damage to various organs. The most vulnerable
people are those with chronic illnesses and the elderly, especially those already suffering from
respiratory or cardiovascular diseases. A separate discussion of indoor air pollution problems
concerning children including mold, may be found in Chapter 4, “Children’s Environmental
Health Issues.”

Indoor air pollutants add to the problems of short- and long-term health issues including allergic
reactions, congestion, eye and skin irritation, fatigue, dizziness, and nausea. The pollutants can
reduce the individual’s ability to perform certain mental tasks. The pollutants will increase the
speed of building deterioration and the decay of the contents.

People may become ill from diseases such as humidifier fever and sick building syndrome.
Humidifier fever is caused by toxins from microorganisms that grow in ventilation systems in large
buildings, home heating and cooling systems, and humidifiers. Sick building syndrome is a situa-
tion where occupants of the building experience acute health effects that seem to be linked to being
within the building. The individuals complain of acute discomfort, headaches, eye, nose and throat
irritation, dry coughs, dry skin, dizziness, nausea and fatigue, and being sensitive to odors. The
causes of the symptoms are not known, but individuals seem to be suffering in increasing numbers
as buildings have become airtight to be more energy efficient.

General Best Practices for Indoor Air Quality (also see Chapter 4 on “Children’s Environmental

Health Issues™)

* Determine the source and nature of the indoor air pollutant and use source control
procedures such as reduction of the emissions, and sealing or enclosing the area or
equipment.

* Improve ventilation by opening windows and doors, using attic fans and local exhaust for
contaminated areas, and vent these areas directly to the outside while frequently changing
filters in the air systems.

* Use short-term immediate ventilation techniques when painting, welding, sanding,
cleaning with solvents, etc.

» Use air-cleaning devices such as air cleaners with high-efficiency particulate air (HEPA)
filters and clean them or change them frequently.

* Request help from local and state health authorities if symptoms of disease are present
among the individuals within the enclosed environment.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR INDOOR AIR QUALITY

The most prominent indoor air pollutants will be discussed.

1. Asbestos is a mineral fiber which when inhaled can increase the risk of disease. Asbestos
may be found in the home and in some: roofing and siding shingles, insulation in houses
built between 1930 and 1950, attic and wall insulation, textured paint and patching com-
pounds used before 1977, artificial ashes and embers in gas-fired fireplaces, older stove-top
pads, walls and floors around wood-burning stoves, vinyl floor tiles, around steam pipes
or hot water systems in older houses, and older oil and coal furnaces and door gaskets.
There is a long-term risk of chest and abdominal cancers and lung diseases. Smoking
increases the risk of the diseases substantially. During removal of the asbestos products
by cutting, sanding, etc., the fibers may become airborne and become a health hazard.
Deterioration of the product may also create a problem. The very small fibers are inhaled
most frequently and may accumulate in the lungs causing over time lung diseases and
potentially chest and abdominal cancers.
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Best Practices for Asbestos

Do not cut, rip, or sand asbestos-containing materials.

Utilize a professional company with trained contractors to remove any asbestos from
the premises.

Use appropriate personal protective equipment when working with asbestos.

Isolate the work area for the removal of asbestos from the rest of the structure.
Dispose of asbestos in an appropriate manner.

2. Biological Contaminants include bacteria, viruses, mold, mildew, animal dander, cat
saliva, house dust mites, pollen, droppings from roaches, and droppings and urine from
mice, rats, and domestic animals. Bacteria and viruses may directly cause disease from
inhalation, ingestion, and skin contact. All the biological contaminants may help cause
allergic reactions including hypersensitivity pneumonitis and allergic rhinitis, and may
have a profound effect on asthma, which is the leading cause of absence from schools, lost
workdays, emergency room visits, and hospitalizations. An especially high rate of asthma
associated with allergens occurs in low-income, inner-city children. Allergens affecting
humans include dust mites, dust, pollen, pet dander, insect, and rodent contaminant pro-
teins found in urine, dander, saliva, and roach body parts and feces, and mold and mildew,
which may release disease-causing toxins.

Dust mites are microscopic eight-legged arthropods. They are non-parasitic and do not
bite. They feed on shed human skin, pollen, fungi, bacteria, and animal dander. Their
feces and body parts when inhaled cause sneezing, itchy, watery eyes, runny noses,
and other respiratory symptoms as well as asthma.

Dust is an accumulation of dust mite feces, cigarette ash, fibers from clothing and
paper, animal and human hair, insect fragments, human skin, animal dander, soil,
fungus spores, and debris from a variety of surfaces.

Mold and mildew are fungi, which are found everywhere within the environment.
The spores enter houses and grow at the temperatures most suitable for human life.
Considerable moisture is necessary for growth, either 70% humidity or greater, where
there has been recent water damage, or in bathrooms or under leaking sinks. Certain
molds produce mycotoxins which cause adverse health effects including inflammation
and injury to gastrointestinal and pulmonary tissues.

Pollen is a fine powder-like material consisting of grains that are produced by seed
plants and then carried by wind or insects prior to fertilization. Pollen enters the house
through tiny cracks and through open doors and windows.

Pet dander, an allergen, is composed of tiny flakes of dead skin, resembling dandruff,
constantly sloughing off pets. It readily combines with oil and dirt to form a glue-like
substance. Breathing in pet dander leads to allergic reactions in some people, causing
inflammation, coughing, watery eyes, and runny nose. The human immune system
function is operating as it should, in discovering foreign substances such as allergens,
viruses, and bacteria and then removing them.

Best Practices for Biological Contaminants

Use exhaust fans to vent kitchens, bathrooms, and clothing dryers to the out of doors
to reduce levels of moisture and organic pollutants.

Use exhaust fans to vent garages, hobby shops and paint and volatile chemical storage
areas to the outside to reduce or eliminate chemical contaminants from the structure.
Ventilate the attic and crawlspaces to help prevent or remove moisture.

Empty water trays in air conditioners, dehumidifiers, and refrigerators on a frequent
and regular basis.

Thoroughly clean and provide fresh water daily for humidifiers according to the manu-
facturer’s instructions.
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e Thoroughly clean and dry water-damaged carpets or replace rapidly.

e Thoroughly clean the interior of homes and other structures on a regular basis.

¢ Clean and disinfect all drains in the house or structure, especially the basement, on a
regular basis.

3. Carbon Monoxide is an odorless, colorless, and toxic gas which is frequently produced in
homes where there are unvented kerosene and gas space heaters, leaking chimneys and
furnaces, gas water heaters in need of service, wood stoves, fireplaces, gas stoves, gaso-
line generators, poorly vented attached garages and tobacco smoke. Low-level exposure
may cause flu-like symptoms including headaches, dizziness, disorientation, nausea, and
fatigue. High-level exposure may cause unconsciousness and death. All homes may be at
risk. (Also see Carbon Monoxide above under Outdoor Air Pollutants.)

Best Practices for Carbon Monoxide

* Properly adjust all gas appliances.

* Use only vented space heaters.

» Use proper fuel for kerosene space heaters.

* Vent gas stoves to the outside.

* Install carbon monoxide detectors especially in the home.

* Have a trained professional inspect, clean, and tune up central heating systems yearly.
* Do not idle the automobile inside a garage.

4. Carpets: installation of new carpets may cause the release of chemicals into the air. The
cleaning of older carpets may also release chemicals into the air. Either of these conditions
can enhance existing symptoms of disease or create new symptoms. This is especially true
for individuals with asthma, existing lung diseases, and allergic responses.

Best Practices for Carpets
» Unroll and air out carpet in a well-ventilated area before installing it in the facility.
» If adhesives are necessary, use those which emit the least amount of volatile material.
* Schedule installation of new carpeting when the individuals are off the premises and
ventilate the area thoroughly before using the facility.
* Thoroughly ventilate the area after carpets are cleaned.

5. Environmental Tobacco Smoke, or secondhand smoke, a known carcinogen, is a combina-
tion of the smoke given off from the end of the burning cigarette, pipe, or cigar and the
smoke which is exhaled by smokers. Secondhand smoke contains more than 4000 different
substances, including at least 50 which can cause cancer. High doses of secondhand smoke
exposure can increase the risk in children of asthma, sudden infant death syndrome, eye,
nose, and throat irritation, lower respiratory tract infections, and middle ear infections. It is
estimated that 11% of all children aged 6 years and under are exposed to environmental
tobacco smoke on a regular basis of at least 4 or more days per week. Non-smoking adults
can also be affected by the secondhand smoke which may result in an increase in disease,
such as respiratory diseases, cardiovascular system diseases, cancer, and death.

Best Practices for Environmental Tobacco Smoke
* Stop all smoking in homes and facilities.
e Thoroughly clean all surfaces and ventilate as well as possible.

6. Formaldehyde is a colorless, pungent smelling gas that affects the eyes, nose, and throat and
causes difficulty in breathing, asthma attacks, cancer, and death. It is found in new mobile
homes, pressed wood products such as particle board and fiberboard, textiles including per-
manent press clothing, glue, furniture, insulation, household chemicals, preservatives, and
combustion products including environmental tobacco smoke. In homes, the most common
problem is pressed wood products used in subflooring, shelving, paneling, furniture, cabinets,
plywood, and any other substances that contains resins with urea formaldehyde. The boards
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produced for outdoor use usually contain phenol formaldehyde, which does not release as
much of the formaldehyde into the air but is still a health problem. When the products are
new and there are high indoor temperatures or humidity, there is a greater release of the
formaldehyde than when the products get older. Formaldehyde is also a byproduct of combus-
tion, especially from unvented fuel-burning appliances such as gas stoves or kerosene space
heaters. Formaldehyde exposure can cause watery eyes, burning eyes and throat, nausea, and
difficulty in breathing, and may cause asthma attacks. It may also potentially cause cancer.

Best Practices for Formaldehyde

*  Where possible avoid the use of pressed wood products and other goods which may
emit formaldehyde.

¢ Potentially coating pressed wood products with polyurethane may reduce formalde-
hyde emissions.

* Increase the ventilation of the area.

* Keep temperatures moderate and humidity levels low.

* Increase the rate of ventilation in the home.

. Household Products usually contain chemicals that can be released to the air when stored,

used, and discarded. These products may include paints, varnishes, candles, solvents,

cleaning materials, disinfectants, aerosol sprays, air fresheners, stored fuels, dry cleaned

clothing, hobby materials, etc. Elevated levels of the chemicals may persist in the air for

extended periods of time and may be re-released from surfaces on which the chemicals

have been deposited. Depending on the chemicals, there may be no effect clear up to

dangerous effects. Typical acute symptoms include eye irritation, respiratory irritation,

headaches, dizziness, visual problems, lightheadedness, coma, and even death. Long-term

problems may be cancer and genetic effects. (Also see Volatile Organic Compounds.)

Best Practices for Household Products

* Follow the instructions on the labels for all household chemicals.

¢ Keep away from children and pets to prevent poisoning.

* Keep all household chemicals stored in a well-ventilated area.

e Discard all partially used containers of household chemicals and all old household
chemicals in an appropriate manner on the special days when they are collected for
proper hazardous waste disposal.

¢ Purchase limited quantities of paints, paint strippers, kerosene, or gasoline to be used
for household chores.

¢ Reduce usage or eliminate usage of methylene chloride, since it may cause cancer in
animals or be converted to carbon monoxide in the body.

¢ Reduce or eliminate exposure to benzene, which may be found in environmental
tobacco smoke, stored fuels, paints, and auto emissions in garages.

e Air out all dry cleaned materials before bringing them into the home environment.

. Lead may irreversibly affect brain and nervous system development and is found in approxi-
mately the 250,000 children in the United States aged 1-5 years who have blood lead levels
greater than 10 pg/dL of blood. At high levels, the lead causes convulsions, coma, and death.
At low levels, it affects the brain, central nervous system, blood cells, and kidneys.

The most common source of lead exposure for children is deteriorating lead-based paint
from old houses typically constructed before 1978, and contaminated soil found in the
immediate environment which has been exposed to past emissions of lead in gasoline, as
well as discharges from industrial processes. Older structures may also contain leaded
water pipes or lead used to solder various drinking water fixtures or pipes. It is estimated
that 24 million homes may still potentially contain lead paint. Children may also ingest
lead from toys and jewelry as well as eating utensils and cosmetics. (Also see Lead under
Outdoor Air Pollutants above.)
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Best Practices for Lead
¢ Clean all surfaces thoroughly where children can chew, touch, or lick the surface.
e Wash all toys and stuffed animals regularly.
¢ Make sure the children always wash their hands thoroughly and frequently.
*  Where possible do not have children in structures which may have been painted with
lead-based paints.
e Do not sand or burn off paint from older structures.
* Do not burn painted wood.
e If potentially lead-painted surfaces need to be scraped or sanded, have this done by
professional contractors in an appropriate manner.
¢ Change all clothing before entering the home if the individual is involved in construc-
tion, demolition, painting, working with lead batteries, or any other situation where
lead may have been used in the industrial process.
e Check the drinking water supply for lead.
e Make sure that the child gets adequate quantities of iron and calcium to reduce lead
absorption.
Nitrogen Dioxide is a toxic gas, corrosive and a highly reactive oxidant. It is typically pro-
duced indoors from unvented combustion appliances such as gas stoves, kerosene heaters,
and tobacco smoke. It is an irritant to the mucous membranes of the eyes, nose, throat, and
respiratory tract. At high levels, it can cause pulmonary edema and lung injury.

Best Practices for Nitrogen Dioxide (See this topic in Outdoor Air Pollution above)
Pesticide and disinfectant residues are found indoors on surfaces and in the air. An exam-
ple would be the use of Baygon in cracks and crevices for controlling bedbug infestations.
(This pesticide is not approved by the US EPA for indoor use.) Although some of the
pesticides are biodegradable, there is substantial persistence of the chemical on surfaces
and toys for several days after application. Approximately 80% of human exposure to
pesticides and disinfectants occurs indoors because of the chemicals that are used inside
properties to control insects, rodents, fungi, bacteria, and viruses. Soil or dust contami-
nated with pesticides, agricultural chemicals, and chemicals deposited from air pollution
also float into the property. These chemicals cause irritation to the eye, nose, and throat,
damage to the central nervous system, liver and kidneys, and may increase the risk of can-
cer. Many thousands of children are poisoned by household pesticides, cleaning materials
or disinfectants. The inert materials in pesticides may also be toxic to the child or older
person. Cyclodiene pesticides, such as aldrin, endrin, and isodrin, in high concentrations
cause headaches, dizziness, weakness, nausea, and potentially long-term damage to the
liver and central nervous system.

Best Practices for Pesticides and Disinfectant Residues
* Never use a restricted pesticide in the home or outside.
¢ Follow instructions on the label when applying pesticides or using disinfectants inside
structures or pesticides in outside areas.
» Use pesticides and disinfectants only in recommended quantities.
e Ventilate the area very well after pesticide use.
¢ Mix or dilute pesticides out of doors and in well-ventilated areas.
¢ Keep pesticides and disinfectants away from pets and children.
* Avoid using pesticides and use other approaches where appropriate.
¢ Choose a licensed pest control company when needed and check to see if they have the
proper credentials and training.
* Dispose of unwanted pesticides in an appropriate manner as a household hazardous
waste.
* Use moth repellents very sparingly and only when absolutely necessary.
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11.

12.

13.

¢ Be careful of the use of indoor air fresheners and ventilate the area immediately.

¢ Clean all surfaces after the use of disinfectants and other chemicals.
Radon is a tasteless, odorless, colorless, and invisible radioactive gas that comes from
the natural decay of uranium found in the ground, in the soil, and rocks, and enters the
home through cracks and crevices in the foundations, construction joints, walls, and floors.
Radon may be found in the water supply. Concentrations of radon may build up within the
structure.

The primary health effect is lung cancer. Cigarette smoking enhances the effects of

the radon gas. It is believed that many thousands of deaths each year from lung cancer are
caused by radon gas.

Best Practices for Radon Gas
» Use a state-certified test kit or a trained contractor to determine radon levels within
your home and compare them to EPA guidelines.
* Read and use the EPA’s Consumer’s Guide to Radon Reduction.
* Make necessary corrections in the structure if the radon level exceeds 4 pCi/L.
» Use a certified contractor to make the necessary corrections, if it is beyond your capa-
bilities to do so.
* Properly drain and seal foundations in new construction.
* Use mechanically assisted ventilation as the primary means of reducing levels of radon
within a structure.
* Stop all smoking within the home or facility, clean thoroughly, and air out the entire
area.
* Treat radon-contaminated well water.
Stoves, Heaters, Fireplaces, and Chimneys. Respirable particles and gases such as sulfur
dioxide, nitrogen dioxide, and carbon monoxide are produced by sources of combustion
including stoves, heaters, fireplaces, chimneys, and environmental tobacco smoke. They
may cause eye, nose, and throat irritation, respiratory infections, bronchitis, dizziness,
headaches, confusion, fatigue, irregular heartbeats, persistent coughs, and lung cancer.
(See the section on “Outdoor Air” above)

Best Practices for Stoves, Heaters, Fireplaces, and Chimneys

 Install and use exhaust fans in hoods over gas burners and keep them properly adjusted.

» Ensure that there is a proper supply of air for combustion for all appliances.

* Never use a gas stove to heat the house.

* Make sure the flue is always open on a gas fireplace.

* Use the proper size wood-burning stove certified by the US EPA.

* Inspect at least yearly the central air handling system, furnaces, flues, and chimneys,
and make necessary corrections and repairs immediately.

* Frequently check and replace air filters.

Volatile organic compounds are released from many substances used indoors includ-

ing paints, varnishes, waxes, pesticides, cleaning supplies, clothing from the cleaner, air

fresheners, glues and adhesives, printers, cosmetics, etc. They are also released from new

carpets, new furniture, new walls, new floors, new shelving, etc. VOCs can enter the prop-

erty from the outside air and also from the ground and water from contamination that

surrounds the structure. These compounds are present in the structure at levels which are

considerably higher than those found in the outside air. They cause eye, nose and throat

irritation, headaches, loss of coordination, nausea, damage to the liver, kidney, and central

nervous system, and at high enough levels over a period of time may cause unconscious-

ness and death. (Also see Household Products above)

Best Practices for Volatile Organic Compounds (See endnote 77)
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LAWS, RULES, AND REGULATIONS
(See endnotes 34, 35, 36, 37)

What follows is an extensive discussion of the Clean Air Act and the various amendments, etc.
There is also guidance for the readers wishing to expand their knowledge as needed in any special
area of this law. The reason for this discussion is because the Clean Air Act in the United States is
almost like the US Constitution. All the standards, rules and regulations enhanced by current sci-
ence are based on the Clean Air Act and Its Amendments. The standards, rules and regulations are
a living, evolving approach to the resolution of air pollution problems.

Since air pollution is a national and international problem as well as a state and local problem, the fed-
eral government passed laws and/or amendments in 1955, 1963, 1965, 1966, 1967, 1969, 1970, 1977, and
1990 to reduce air pollution and improve air quality to protect human health and the environment (wel-
fare). The 1955 legislation, entitled the Air Pollution Control Act of 1955, emphasized that air pollution
was a national problem and had to be dealt with on a national level. It stated that research and additional
work was needed to improve the situation. The Clean Air Act of 1963 set emission standards for station-
ary sources such as power plants and steel mills. It did not recognize the problems of mobile sources. The
amendments of 1965—-1969 gave the Secretary of the Department of Health, Education, and Welfare the
power to set standards for automobile emissions, expand local air pollution control programs, establish
air quality control regions, and set air quality standards and compliance deadlines for stationary sources.

In 1970, Congress approved the enhanced Clean Air Act, expanding previous powers and pro-
grams and giving the authority and the program operation to the US EPA to administer and where
necessary enforce scientifically established rules, regulations, standards, and pollution limits.
It required the US EPA to establish NAAQS using the latest scientific information. It required the
various states to develop and adopt enforceable plans to achieve the standards. It required states
to clean up dirty air, protect the degradation of clean air, and prevent air pollution drift to other
states and other areas. It required the EPA to review and approve the state plans. (It gave the states
ample time to establish the state planning process program for the non-attainment areas.) New
stationary sources had to be built with the latest technology to prevent and control air pollution.
Appropriate permits had to be secured before construction of new industrial plants and also for
the release of pollutants from older industrial plants.

The Clean Air Act of 1970 also provided authority for reducing:

* Hazardous air pollutants that created a health risk or endangered the environment

* Acid rain or acid deposition that damaged various ecosystems and could harm the health
of people

* Chemicals that enter the air and deplete the stratospheric ozone layer

* Haze that impairs visibility

* Pollutants, such as greenhouse gases, that can cause climate change

The EPA determines scientifically if various areas of the country meet or miss the existing NAAQS.
(The standards may change over time based on the latest scientific knowledge.) Those areas that meet
the standards are called “attainment areas” and those that do not are called “non-attainment areas.”
An area can be an attainment area for one pollutant but not for one or more other pollutants.

The EPA’s New Source Review program requires that a construction permit be obtained by a
company that is going to either build a new plant or modify an existing plant so that air pollution
emissions will not increase by a substantial amount. The EPA has established three different types
of technology which can be utilized for these plants:

* Reasonably Available Control Technology—This is required if the plan is in a non-
attainment area. It is a control technology that is reasonably available, technologically
feasible, and economically feasible.
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* Best Available Control Technology—This is required in major new or modified plants
in attainment areas and limits emissions to the maximum degree of control that can be
achieved. Control can be achieved through add-on equipment or process modification.

* Lowest Achievable Emission Rate—This is required in major new or modified plants
in non-attainment areas and is the most stringent emission limits established in a State
Implementation Plan or achieved in actual practice by a given source. (See endnote 64.)

In subsequent years, and with better scientific information and better technology available, the
Clean Air Act was amended and expanded to continue to improve air quality in the United States.
The EPA was required to set standards which could be met by the best available technology and
that would reduce the risk of disease and deterioration of the environment. One of the programs
added was the Prevention of Significant Deterioration Program where attainment areas would not
be allowed to slip back to a non-attainment area. National standards or guidelines were set up for
consumer and commercial products such as solvents, paints, and coatings which made up 80% of the
VOC:s that were involved in ozone forming at the Earth’s surface. National standards were set for new
vehicles (mobile sources), engines, and fuels. There was a usage drop in the amount of lead available
in the atmosphere because of required reductions in the lead content of leaded gasoline and ulti-
mately the sale of unleaded gasoline. The sulfur content of fuel was reduced substantially and lower
volatility fuel had to be sold in the summer in areas where there were high levels of ozone pollution.
Oxygenated gasoline had to be used in areas where there was substantial carbon monoxide pollution.

The EPA was also given the authority to regulate the emissions from any oil drilling and produc-
tion and the associated vessels off the coast of the United States. Emission controls, use of permits,
monitoring, testing, and issuing reports became required.

The Clean Air Act regulated hazardous air pollutants on a pollutant-by-pollutant basis based
on risk. By 1990, Congress had listed close to 190 hazardous air pollutants but gave the EPA the
authority to modify the list and issue “maximum achievable control technology” emission stan-
dards by categories, where the standards must reach the level of performance of the average of the
top performing 12% of these sources. This allows industry the flexibility to decide the most cost-
effective way to comply. The EPA was required to regulate the hazardous air pollutant emissions
from electric utilities.

The US EPA has developed National Emission Standards for the sources being discussed in this
chapter. Most of these standards have been updated very recently. Many of the Best Practices are a
response to the standard.

The Clean Air Act required a national urban air toxics strategy for hazardous air pollutants
including regulation of small area sources. The EPA was required to list and regulate enough of
these sources to ensure that 90% of the emissions of the 30 pollutants causing the greatest threat to
public health in the largest number of urban areas would be controlled. This would help reduce the
health risks from mobile sources of air pollution.

The EPA had to issue new performance standards to control hazardous air pollutant emissions
from solid waste incinerators and guidelines to satisfy the standards.

For mobile sources, toxic emissions had to be reduced based on the standards. These emissions
included formaldehyde and benzene.

Provisions were established in law for the prevention of accidental releases of extremely haz-
ardous air pollutants. The EPA is required to issue regulations for the prevention and detection of
accidental releases from stationary sources. Risk management plans are required for these facilities
and an independent investigative board was created to determine cause and effect.

A regional haze prevention program was established to protect visibility in park areas.
The national goal was to prevent any future haze problems and correct existing visibility problems
due to air pollution created by people.

The Clean Air Act insisted on reduction of the potential for producing acid deposition.
Controls were established for the substantial reduction of sulfur dioxide emissions, mostly from
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power plants, on a market-based emissions trading approach. Companies had the flexibility to
reduce their emissions to minimize their cost of compliance. Under the trading system, the EPA
issued emissions allowances, with each allowance good for 1 ton of sulfur dioxide released to the
air. At the end of each year, the company had to hold enough allowances to cover their annual
emissions. If the company could not achieve this goal, it could purchase allowances from other
companies which had gone past their goal. The means of reduction of the sulfur dioxide emissions
was left to the company.

For control of nitrogen oxides from power plants, they were required to install low nitrogen oxide
burners. Compliance was based on the average emissions of all their units.

The Clean Air Act protects the stratospheric ozone layer by phasing out the production and
release of chemicals that can cause ozone layer problems. The provisions of the Clean Air Act
implement the Montréal Protocol, which is an international agreement for protecting the ozone
layer. Chlorofluorocarbons have already been phased out and now the EPA is phasing out hydro-
chlorofluorocarbons, which were a temporary substitute for the chlorofluorocarbons. Allowances
can be traded between companies. The EPA can issue regulations if any substance or activity can
affect the ozone layer in the stratosphere.

Emissions of greenhouse gases that can cause or contribute to climate change are also regulated.
There are now greenhouse gas regulations for vehicles and stationary sources. Carbon pollution
standards are now being established for new power plants. A renewable fuel standards program has
been established for gasoline and diesel fuel.

All major pollutant sources as well as others have to acquire operating permits to make sure
they comply with the Clean Air Act requirements. The permits are usually issued by state and local
agencies under EPA approval. The permit is issued for a period of time of up to 5 years and has to
contain enforceable emission standards and limitations.

The Clean Air Act provides for enforcement through administrative or judicial methods of all
rules and regulations established by the EPA.

The Clean Air Act allows for the various states to implement their own laws under the supervi-
sion of the US EPA. The states can adopt more stringent standards than the federal requirements
except in the area of mobile sources. Tribal governments can also implement the Clean Air Act in
their areas if they have the capability to do so. The EPA is authorized to pay 60% of the cost of plan-
ning, developing, and carrying out air pollution programs at the state level.

The EPA is given broad research authority in all facets of air quality control. This includes:
conducting research; providing technical services to states; providing financial assistance; estab-
lishing technical advisory committees; and conducting and promoting training for air pollution
specialists.

In 2014, the U.S. President Obama and People’s Republic of China President Xi Jinping signed
an agreement to reduce greenhouse gas emissions. This agreement has enormous consequences
because for the first time China has recognized the huge significance of air pollution problems and
their role in protecting the global society.

CLEAN AIR AcT AND THE EcONOMY

There is a requirement in the Clean Air Act Amendment of 1990 that the EPA periodically deter-
mines the effect of the law on public health, the economy, and the environment of the United States.
The broad response is that the Clean Air Act has helped build the economy and create jobs while
reducing pollution to protect the health of citizens and the environment.

Retrospective Study, 1970-1990

Following the requirements of the new law, a retrospective study entitled The Benefits and Costs of
the Clean Air Act, 1972 to 1990, was sent from the EPA to Congress on October 15, 1997.
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A brief summary of the results of the study indicated that from 1970 to 1990:

1.

o]

10.

Direct costs for compliance with the Clean Air Act by businesses, consumers, and govern-
ment agencies resulted in higher costs for goods and services because of the requirements
to install, operate, and maintain necessary pollution abatement equipment.

. Sulfur dioxide emissions were 40% lower, nitrogen oxides emissions were 30% lower,

VOC emissions were 45% lower, and carbon monoxide emissions were 50% lower.

. Levels of primary particulate matter which came from various stationary and mobile

sources were 75% lower.

. Emissions of lead were reduced by about 99%.
. National average emission concentrations were reduced substantially and there was a sharp

increase in good air quality.

. Although ground-level ozone varies considerably from area to area depending on the rela-

tive amount of VOCs and nitrogen oxides as well as the weather conditions, there was
about a 15% reduction in ozone levels.

. There was a reduction in the amount of acid deposition depending on the area of the

country.

. There was a reduction in the amount of hazardous air pollutants.
9.

There was a substantial improvement in the health of the population because of the reduc-
tion of air pollutants.
There was an improvement in various portions of the environment.
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Despite an estimated cost over the 20-year period of $523 billion measured in the value of
the dollar in 1990, the total benefits from a monetary standpoint were over $2 trillion. The Clean
Air Act, from a monetary, health, and environmental point of view, to that point, was extremely
successful. (See endnote 38.)

Prospective Study, 1990-2020
A brief summary of the proposed effects that will occur from the benefits and costs of the Clean Air
Act is given in a report to Congress providing them and the public with information. The important
points are as follows:

L.

It is expected that the costs to the public and private areas to meet the requirements of the
1990 Clean Air Act Amendments will continue to rise and be about $65 billion annually
by 2020.

. The value to the economy due to the 1990 Clean Air Act for the year 2020 is expected to

be about $2 trillion.

. The value of the Clean Air Act Amendments far exceeds the cost.
. Healthier living due to the reduction in particles and ozone will result in lower amounts of

adult and infant mortality, bronchitis, heart disease, asthma, emergency room visits, lost
school days, and lost work days. The Clean Air Act Amendments implementation will also
save on medical expenses.

. The EPA has projected that there will be an additional prevention of 230,000 early deaths

in 2020 because of the Clean Air Act Amendments. (See endnotes 39, 40.)

RESOURCES

1.

You can find the index of air quality for your area in the United States, on a daily basis, by
accessing the California Air Pollution Control Officers Association page at https:/www.
airnow.gov/index.cfm?action=airnow.fcsummary&stateid=6.
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. Environmental Protection Agency. 2013. Quality Assurance Handbook for Air Polluiton

Measurement Systems. EPA, Washington DC, can be used to help establish an ambient air
quality monitoring network. (See endnote 69.)

. The Centers for Disease Control has an Air Quality System Database which is very use-

ful for the EPA, state, local and tribal agencies, and the public to have as a source of data
on ambient air pollution. The United States has about 4000 monitoring stations, mostly
in urban areas. The database can also be used for assessing which areas meet air quality
standards, evaluating state air pollution plans, and determining trends of air pollution and
health effects.

. The US EPA has an Ambient Monitoring Technology Information Center as part of

the Office of Air Quality Planning and Standards, at Research Triangle Park, North
Carolina. Its websites include: Air Quality Analysis; Air Quality Systems; Air Quality
Monitoring; Air Toxics; Clean Air Technology Center; Fate, Exposure, and Risk
Analysis; National Ambient Air Quality Standards; Air Quality Models; etc. (See end-
note 42.)

. The US EPA has an excellent reference on air pollution measurements systems and ambi-

ent air quality monitoring programs. It discusses in very readable form ambient air quality
monitoring networks starting with the individual air quality standard, all the necessary
steps to follow, the state implementation plan and using air quality measurement on a
continuous basis to determine if the standard is being met. It also discusses a series of
monitoring systems which are most useful. (See endnote 43.)

. US EPA—Natural Gas STAR Program. (See Oil and Natural Gas Construction Facilities

and Best Practices above) (See endnote 66)

The Natural Gas STAR Program is a voluntary working relationship between the
various parts of the oil and gas industry and the United States government to encourage
companies to implement technologies and practices that will reduce methane emissions
and to then share the information that they accumulate concerning the process with other
companies. This has led to a Global Methane Initiative and partnership which has been
the basis of Natural Gas STAR International. The global program helps reduce methane
emissions from oil and natural gas industries throughout the world. The program pro-
vides an overview of the various issues related to the production and processing of gas,
its storage, transmission, and distribution. It also provides an overview of oil production.
Because it is highly education oriented, it helps the individual look at recommended
technologies and practices and those that have been implemented by the industry part-
ners. The program provides comprehensive guides for implementing methane emission
reduction technologies and practices. They are called Lessons Learned Studies. The pro-
gram also provides Partner Reported Opportunities Fact Sheets, technical presentations
such as Technology Transfer Workshops, and the Natural Gas STAR Partner Update
newsletter. The newsletter lists the various industry and governmental agencies that are
involved in trying to control methane and gives the reader an opportunity to quickly
access the information.

. The European Environment Agency has provided expert guidance in developing national

emission inventories for air pollutants by publishing the European Environment Agency.
2013. EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013. Copenhagen,
Denmark. (See endnote 70.) It provides in Part A general guidance chapters on analysis
and methods used, data collection, inventory management, spatial mapping of emissions,
and projections. It provides in Part B specific chapters on combustion, fugitive emissions,
fuels, industrial processes and product use, mineral products, the chemical industry, metal
production, other solvents and product uses, agriculture waste, other sources, and natural
sources. The document is Technical Report Number 12/2013 and was published by the
European Environment Agency (Copenhagen, Denmark) on August 29, 2013.
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8. Contact the US Environmental Protection Agency, National Radon Hotline on 1-800-767-
7236 for 24-hour information.
9. Contact the US Environmental Protection Agency, National Lead Information Center on
1-800-424-5323 for 24-hour information.
10. Contact the US Environmental Protection Agency, National Pesticide Information Center
on 1-800-858-7378 for questions on pesticides.

SUCCESSFUL PROGRAMS

(See endnote 19 for Greenhouse Gas Program)

GENERAL CONTROL STRATEGIES FOR DEVELOPING PROGRAMS
FOR ALL SOURCES OF AIR POLLUTION

A control strategy is a group of specific techniques, when implemented, which will achieve a
reduction in air pollutants. The control measure involves identifying abatement requirements, Best
Practices and control technologies that will meet the goal of reducing the pollutants.

* Determine the nature of the problem including: the ambient air quality including the type,
concentration, and nature of air toxics; the characteristics of the gas stream and control
system and whether they could be sources of contamination; and the economic factors such
as capital cost, operating cost, and equipment maintenance.

* Determine if substituting less toxic raw materials and using alternative manufacturing
processes can reduce the potential air pollutants as well as the cost of the product.

* Determine which controls are necessary for major stationary sources, mobile sources, and
area sources to make the program successful, and how to implement them.

* Use all of the control measures available in the program including those required by regu-
latory programs into the plan and make sure they are enforceable.

* Involve the various groups of stakeholders in the entire planning process to obtain their
support for the project.

* Determine what resources are available at the local, state, and federal level to help with the
control strategies being proposed.

* Ensure that the media are part of the entire process and will support the various changes
needed in order to make the program successful.

Global Methane Initiative

The Global Methane Initiative was started in November, 2004 by 14 governments worldwide to cre-
ate an international body to reduce the amount of methane going into the air from agriculture, coal
mining, landfills, and oil and natural gas exploration and usage. Currently, it is a voluntary effort by
the United States government (with the US EPA taking the lead) and 37 other governments as well
as the private sector, academia, financial institutions, non-governmental organizations, etc. to share
the technology and processes that work in methane reduction, recovery, and usage, and is support-
ing more than 300 projects worldwide using the resources and expertise of more than 1000 project
network members. In the United States, specific programs are:

» Agriculture: AgSTAR—This is a voluntary effort sponsored by the US EPA, US Department
of Agriculture, and the US Department of Energy. The program pushes the use of methane
recovery technologies for concentrated animal feeding and manure management in liquid or
semi-liquid form. Currently, there are over 125 such systems in the United States, which are
working with the World Bank to help other countries develop such technologies.
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* Coal Mining: Coalbed Methane Outreach Program—This is an EPA-sponsored voluntary
program to reduce methane emissions from coal mining. The goal is to identify along with
the coal mines and other industries methane emissions and implement methods of utilizing
the gas as an energy source instead of making it a pollutant. The EPA is working with other
coal mining countries especially China to utilize the latest technology to make methane
an energy source.

* Landfills: Landfill Methane Outreach Program—This is a voluntary program to find, trap,
and use landfill gas as a renewable, green energy source. The EPA is working worldwide to
assist other countries with the technology needed to use the landfill gas as an energy source.

* Oil and Gas Systems: Natural Gas STAR Program—This is a voluntary partnership
between the EPA and the oil and natural gas industry to identify and implement cost-
effective technologies to reduce methane gas emissions. The EPA is working with
a Mexican state-owned oil company to identify and implement a methane emission
reduction project. (See endnote 30.)

Portland, Oregon, Air Toxics Solutions
(See endnote 32)

Even though air pollution in the Portland area has decreased substantially in the last 30 years, there
is still a serious concern about air toxics. The Oregon Department of Environmental Quality working
with the city and surrounding areas set up the Portland Air Toxics Solutions project. The advisory com-
mittee to the project composed of diverse stakeholders reviewed a technical study and recommended a
framework for an air toxics reduction plan. The study was conducted in a scientific manner by techni-
cal environmental personnel and it estimated the air toxics concentrations for 19 different pollutants
from hundreds of emission sources including industrial, mobile, and residential. Fourteen of the 19
were above the clean air health goals and eight of them caused the greatest risk to people. These were
1,3 butadiene, benzene, diesel particulates, PAHs, naphthalene, cadmium, acrolein, and formaldehyde.

The air toxics were found throughout the Portland region and were especially high in highly
populated areas, near busy roads in areas where there was substantial business and industrial activ-
ity. A disproportionate amount of lower income minorities lived in these areas, and therefore it was
also an environmental justice problem.

The Department of Environmental Quality and its advisory identified five specific emission
categories for follow-up action as follows:

1. Residential wood burning

2. Cars and trucks

3. Heavy-duty vehicles such as buses and semitrailers
4. Construction equipment

5. Industrial metals facilities

Although only 2% of the homes in the area were heated by wood, many people either use
wood stoves and fireplaces as an additional heat source or for aesthetic purposes. The old uncer-
tified wood stoves in the typical fireplaces contributed most of the bulk of the toxic pollutants
from residential wood burning. They also emitted fine particulate matter. The solution to the
problem was to:

* Conduct a wood-burning survey to determine the numbers of units involved and the condi-
tion of the units.

* Provide an educational campaign to teach people how to use better burning techniques and
improve their burning facilities.

* Provide financial assistance to low-income people to change their equipment to certified
wood stoves.
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Find long-term funding to help citizens with the purchase of new wood stoves.
Evaluate the effectiveness of ongoing programs used to improve wood-burning devices.

Light-duty cars and trucks typically use gasoline as the fuel source which produces air toxics
and greenhouse gases. To reduce the air toxics from this source, the following recommendations
were made:

Reduce vehicle use by altering modes of transportation or car sharing.
Improve traffic signals to keep traffic moving instead of stalled.
Promote the use of electric vehicles by providing charging stations.
Improve vehicle performance and reduce gasoline usage.

Heavy-duty vehicles are used throughout the Portland area, especially for deliveries and inter-
state freight. Most of these vehicles use diesel fuel. The recommendations to decrease pollution
from these vehicles were:

Accelerate the use of cleaner diesel fuel and retrofit existing engines.

Use the most effective means of education and outreach to the public and companies to get
them to make changes in the diesel operation of heavy vehicles.

Determine if public funding should be used for clean diesel fleets such as in school buses
and in public transportation.

Construction equipment usually has diesel engines. Construction equipment is used throughout
the area. Because of the low turnover of equipment, these engines may pose the most risk of emit-
ting particulate matter and PAHs. In order to decrease pollution from this source:

Conduct surveys to determine the amount of use of construction equipment as well as the
age of the equipment.

Accelerate the time used to retrofit the equipment with better and cleaner engines.

Use alternative fuels where possible.

Reduce idling time for construction equipment.

Industrial metals facilities contribute most of the cadmium, manganese, and nickel which are
above the recommended benchmarks in the Portland area. These pollutants are usually found close
to the industrial facilities.

To control these pollutants, make sure that all the industries comply with the permitting pro-
grams and all federal and state air toxics emissions limits.

For the present and future, the Department of Environmental Quality is working with local
government and other partners to use air toxic considerations in the planning process for new trans-
portation and for land use.
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Built Environment—
Healthy Homes and
Healthy Communities

STATEMENT OF PROBLEM AND SPECIAL INFORMATION

The Built Environment is the sum of all the physical changes, both positive and negative, made to
the natural environment by people. This includes roads and highways, homes and communities,
schools and places of worship, agricultural areas, businesses, industrial areas, landfills, dams, etc.

The Built Environment causes the disruption of the natural environment including air, water, and
land and the disruption of ecosystems. The preservation of natural lands and critical environmental
areas protects water quality including appropriate quantities of high-quality drinking water as well
as air quality. The natural environment helps regulate ambient air temperatures and the amount and
frequency of precipitation, as well as helps prevent flooding.

Population growth has also contributed to the disruption of the natural environment. Planning
agencies have difficulty in utilizing an area-wide approach to develop the land and water in the natu-
ral environment appropriately because there are a multitude of political jurisdictions with a huge
number of potentially different laws, rules, and regulations. Zoning is also frequently a political
issue instead of one which is in the best interest of the public.

It is generally understood that land use and decisions on types of transportation to be made
available for people may affect environmental protection, public health, and the quality of life. On a
regional basis, the location of types of transportation sources may influence housing patterns, other
structures and services, and necessary infrastructure. On a local basis, the distance from places
of employment and other services dictates the types of transportation used, whether it is walking,
bicycling, using cars, or public sources such as buses and other vehicles. Short vehicle rides tend to
release more pollutants into the air. Greater traffic increases the opportunity for noise. Street net-
work connectivity is very important because it has been shown that where this is poorly designed
and inadequate there are more accidents and more deaths from injuries. (See endnote 31.)

The Interstate Highway System has had a profound effect on where and how land is used for all
types of purposes. It is now possible to have a core city with surrounding suburbs that utilize the
resources and jobs in the city. Much of the land in the surrounding areas was never meant to be
used for concentrated housing and therefore the land use has caused innumerable environmental
problems in these communities. Also people may have to drive long distances to go to work and
for other purposes.

The nature of the different types of housing available and how the communities are reconfig-
ured or originally planned and constructed makes the difference between short distances to walking
areas, bicycling paths, public transportation, or short drives to businesses, places of employment,
schools, churches, and parks from homes, or long distances with resulting air pollution, excess
energy use, additional cost to the individual, and waste of time by the public. The range of homes
available to the elderly as well as the disabled increases their ability to remain within their own
home and neighborhood instead of having to go to assisted living facilities or homes for the aged.
Elderly people not only contribute financially to their community but also feel happier when remain-
ing within familiar surroundings. Further, a mixed community of different ages of people is espe-
cially good for children. The children are constantly in contact with the elderly and this helps them

79



80 Best Practices for Environmental Health

establish appropriate values on learning to respect and help other people. They also have the oppor-
tunity to gain an enormous amount of knowledge from the elderly that cannot be taught in the
schools or in textbooks. (See endnote 6.)

To be able to evaluate the Built Environment, the author has added to the potential concerns pro-
moted by the European Green Group developed as indicator areas as follows: the heat island effect
created by large structures and substantial paved areas crowded together in cities and how to reduce
it; local means of preventing global climate change; condition and performance of local transport;
the amount and distribution of green urban space; the amount of impervious surfaces built such as
roads and parking lots as well as the areas surrounding buildings; the sustainability of current and
future land use; the nature and diversity of the natural environment; the quality of the local ambient
air as well as the indoor air of all structures; the quantity and level of noise pollution; the amount of
solid and hazardous waste produced and how it is managed; the amount of water, especially drink-
ing quality water consumed, and the quality and quantity of sources; the amount and concentration
of biological and chemical pollutants as well as physical agents in wastewater, how it is treated and
where it is ultimately disposed; the amount of electricity, gas and other forms of energy readily and
economically available for use by people, business, industry and government; the level of environ-
mental management carried out by government, industry and individuals; the type of communica-
tions strategy used and the distribution and quality of the communications network including the
internet; the type, quantity and quality of emergency management used for all types of emergencies,
disasters and terrorism; the positive and potentially negative effect of various facets of the Built
Environment on the health, safety and general welfare of people. (See endnotes 4, 5.)

The nature of the Built Environment has a profound effect on all people, but even more so when it
is badly substandard, helping create severe health, safety, and welfare problems for the citizens who
live there because of release of pollutants from industries, motor vehicles, construction, and other
sources as well as the poor neighborhood conditions and poor housing conditions present. Poor
housing helps create social, physical, and mental health problems including anxiety, depression,
substance abuse, crime and aggressive behavior, asthma, heart disease, obesity, etc. Many people
continue to live in these types of conditions because other forms of housing are unaffordable. They
do not have the money to both house their families and feed and clothe them.

An extremely significant part of the Built Environment not discussed above is the broad question
of the types and conditions of structures that people use for homes. This area of housing and the
many related problems will be better understood by reading the material below. A separate set of
Best Practices will be described for the Built Environment and also for the Housing Environment
including building location, design, maintenance, renovation or retrofitting, and sustainability.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR THE BUILT ENVIRONMENT IN URBAN AREAS

History ofF THE BuiLt ENVIRONMENT AND HOUSING IN THE UNITED STATES
(See endnotes 1, 2)

The Built Environment is not a new concept. In fact, William Penn, in 1682, when he established the
City of Philadelphia, laid plans that satisfied the needs of the then Built Environment. They provided
for frequent open areas or green spaces called parks, appropriate size streets for major industry and
commerce, commercial activities and residential activities, and space for the long-term growth of
the community. A grid was used with the major highways and areas of major industry on the outer
perimeter. These became sources of major transportation. Then wide roads were laid out followed by
the smaller streets where lots were cut out that could be purchased for homes or small business activ-
ities. He specified that the city should be on the river so there would be an immediate water source as
well as a major means of transportation. The rectangular grid pattern using letters for streets going
East and West and numbered streets going North and South made it easier to find a given location.
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From the inception of this country, there have been many problems with the housing of its citizens.
In the 1600s, 1700s and 1800s, the greatest concern was fire. A prime example was the great Chicago
fire of 1871 that burned from Sunday, October 8, to early Tuesday, October 10. About 300 people died,
100,000 were made homeless, and 3.3 square miles of Chicago, Illinois, were destroyed.

In the 1800s, especially after 1840, most immigrants came from Great Britain, Ireland, Germany,
Scandinavia, and to a lesser extent from China, primarily because of economic reasons. With the
beginning of the industrial expansion after the Civil War, there was a huge influx of people, primar-
ily from Eastern Europe, into the United States and into the big cities. The immigrants came from
Southern and Eastern Europe due to a combination of poor economic conditions, war, and religious
persecution. These people were Greek, Italian, Jewish, Polish, Russian, Serbian, and Turkish. The
biggest part of the immigration started in 1880 and continued in waves through 1920, with the
largest number of these individuals moving into the poorest, most overcrowded, and structurally
deteriorating areas of the big cities, such as New York. Increasing the pressure for housing in these
cities in the last quarter of the 19th century was the movement of individuals from farms and small
towns into areas where there were greater opportunities for employment.

In addition to the problems of potential fires, there were constant concerns about serious over-
crowding, lack of cleanliness, poorly constructed and maintained structures, and inadequate or
totally lacking groundwater protection because of the small housing lots used and contamination of
wells from adjoining septic systems. Poor ventilation, inadequate or totally lacking proper lighting,
lack of toilet and bathing facilities, bad odors, insects, rodents, trash and garbage, sewage, inad-
equate and contaminated water helped contribute to the spread of disease and very serious problems
in housing units. The individuals were very poor, lacked adequate food, and suffered from many
diseases, including substantial amounts of tuberculosis and other infectious diseases which could
easily be spread to others in the compact living areas. This was the beginning of high-rise apart-
ments on tiny pieces of land, with huge concentrations of people.

The Public Works Administration helped improve the infrastructure of the country during the
Great Depression of the 1930s by building airports, electricity generating dams, railroads, and many
other projects. The Wagner Steagall Housing Act encouraged governmental agencies to build high-
rise buildings for public housing for poor people living in overcrowded urban slum areas. By the
1960s, many of these buildings in the major cities were already deteriorating. The structures were
populated by large concentrations of individuals, especially large numbers of children, in small
areas, which led to excessive vandalism and property destruction. Elevators in these buildings were a
disaster because they frequently were broken and, where working, were a place where crime could be
committed. It was difficult to move the children from their homes to the outside safely. Budget crises
in the Housing Authorities contributed to very poor maintenance of the structures and equipment.
Further, people were untrained in the use and maintenance of these high-rise buildings, leading to
increased levels of vandalism, crime, disease, and injury, as well as very poor living conditions.

At the end of World War II, there was a growing need for housing for those returning from
serving their country and their future families. There was literally an explosion of housing subdivi-
sions in rural areas, outside of big cities, where the land had been utilized for farming. Whereas
a single house sat on 40 acres and could easily utilize a well and on-site sewage disposal system,
these 40 acres were now divided into quarter acre, half-acre or acre plots which were sold for home
construction. Little or no attention was given to natural contours, creeks, ponds, etc. Now instead
of one home with one well and one on-site sewage disposal system, the land was supposed to take
care of 40-160 homes with separate wells and separate on-site sewage disposal systems. This led to
many cases of overflowing sewage and contaminated wells.

Although the spread of infectious diseases in poor housing is less than it ever has been, an
additional problem is the increase in chronic diseases, which may be attributed to inactive lifestyles,
improper nutrition and exposure to many pollutants both within structures and outside of the struc-
tures. Injuries are a continuing problem. Land-use problems are of considerable concern, as well as
the proximity of major polluting industries and high levels of traffic. Noise is a never-ending concern.
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Sewage systems, water systems, and gas pipe systems may be extremely old and may cause serious
health problems because of poor maintenance and simply because of age.

POVERTY AND HOMELESSNESS
(See endnote 3)

Homelessness has always been a problem among different groups of people in our society. New
immigrants crowded into existing structures to have a place to sleep. During the Dust Bowl of the
1930s, vast numbers of people left the upper Midwest and moved to other areas to try to find jobs.
They lived in tent cities. During this time of the Great Depression, men most frequently became
hobos and traveled in an unsafe manner by railroad from community to community to find some-
thing to eat and a place to sleep.

In 1963, the Community Mental Health Centers Act was passed and along with it came the unin-
tended consequences of certain individuals who had been de-institutionalized and could not adjust
to society, and did not receive adequate supervision, care, and housing. This has led to homeless-
ness, incarceration and violence among some of the approximately 1.8 million people who suffer
from severe mental health problems. A portion of these individuals makes up the homeless of today.

The poor have always had higher rates of disease, limited access to health care, inability to pay
for their basic needs, and a greater potential for helplessness and homelessness. They are mostly
uninsured and therefore do not get preventive care, resulting in many serious chronic illnesses. The
US Supreme Court ruled that each state can decide if it wants to extend Medicaid to additional
individuals especially those without children. Some states such as Florida have not accepted an
extension of Medicaid and therefore there are over 800,000 individuals without any type of insur-
ance. These are basically the very poor. The poor live in neighborhoods which are overcrowded,
deteriorating rapidly, and in close proximity to many environmental hazards. They are therefore
more prone to become severely ill and die at earlier ages than would be anticipated.

Today, poverty is no longer just among the lower economic class but rather has moved into the
middle economic class. Today’s homeless are primarily women, children, and families and not
the mentally ill or the street people who decide to live without a home. Some of the women and
children have left abusive families and have no place to live. Others lost their jobs and then their
homes. Past housing crises and foreclosure crises have contributed substantially to this problem.
There are pregnant teenagers and also those who are drug addicted, who have been thrown out by
angry parents, and senior citizens and veterans who no longer have a family to take care of them.
Where a shelter is available, people typically leave them because of various fears. On any given
night, 700,000-800,000 people are homeless and in any given year, 2.5-3.5 million people experi-
ence homelessness. The reduction or stagnation of income and the loss of jobs have created a new
class of poverty, hunger and homelessness. In 2013, over 46.3 million Americans lived in poverty.

In addition, we have the service people who went to war to protect our country who for many
reasons are now homeless and hungry.

In the United States today, over 5 million families with over 4 million children live in houses where
there is overcrowding, very poor living conditions, and poor facilities. Despite government help in
paying for shelter, there are millions of individuals who cannot find appropriate, affordable housing.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
FOR THE BUILT ENVIRONMENT IN URBAN AREAS

When the larger cities started to become industrialized, the factories were typically located on rivers
in the city and then additional factories joined the existing ones along these same rivers and other
waterways. (These have always been major areas of insect and rodent infestation.) The waterway was
utilized in manufacturing, as a means of transportation, and as a means of disposal of liquid, solid,
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and gaseous wastes. The land around the factories was typically very cheap and in many situations in
poor condition. This was where housing was built for the workers, and both the structures and the sur-
rounding environment were poorly constructed and poorly maintained. Generations of immigrants
from abroad and migrants from farm areas were housed in these areas in extremely overcrowded,
unsanitary conditions. In the better areas of the city, where the middle class and upper class lived, a
single three-storey house typically was used by a family of six to eight people. As time went on and
housing demands grew because of more poor people coming into the cities, these houses were sold
to absentee landlords, who turned each house into six separate apartments and which now was the
living facility for 50—60 people. The middle class and upper class moved to newer areas and into the
suburbs. In these structures, the indoor air pollutants were greater and the level of asthma, especially
among children, increased sharply. The children usually attended and still attend poorly constructed
and/or older school facilities in close proximity to polluting facilities. In urban areas, poorer com-
munities tend to be overcrowded and congested with higher levels of air pollutants from automobiles,
incinerators, industries, and diesel buses. People tend to live in older houses with lead-based paints,
substantial numbers of roaches, mice and rats, and poor housing and community conditions.

In general, urban areas are large population centers with old infrastructure and housing stock which
utilizes substantial amounts of energy and water while contributing to a variety of air, water, and land
pollution. The concentrations of people and facilities also lead to an increase in noise levels, respira-
tory illnesses, injuries, and violence. The results of these conditions are intensified by an aging popula-
tion, many with chronic conditions, who are more susceptible to a variety of environmental problems.

Best Practices for Improving the Built Environment in Urban Areas (See endnotes 6, 7, 8, 9, 10,

11, 12)

» Establish a code enforcement regulatory agency which could be housed in either the envi-
ronmental health division or in a special code enforcement division. There should also be a
special prosecutor assigned to the code enforcement regulatory agency and a special housing
court to quickly handle violations of the housing code when they affect the health and safety
of the individuals or community. Fines should be utilized to enforce appropriate actions and,
if necessary, the judge should issue an injunction which would mean that if the situation were
not corrected within a given period of time, the owners of the property could go to jail.

» Establish appropriate laws, rules, and regulations concerning: zoning including all types
of land use; housing codes; plumbing codes; fire codes; and use of various safety devices.

 Establish an overall master plan and strategy utilizing modern environmental technology for
the entire area under consideration and for the subareas which will be worked on over time.

* Have the appropriate political entities to approve the necessary financing for a Planning
Commission to survey specific areas of the urban setting and make determinations utiliz-
ing various professionals on necessary changes to make the area more livable, safer, and
environmentally sound.

e Conduct an Environmental Impact Assessment to help predict the consequences to all
aspects of the natural environment as well as social, economic, and cultural areas from
specific development projects and take these into account when making land-use decisions.

» Establish a Planning Commission representing the various stakeholders in a given area to
determine appropriate land-use planning of existing facilities and new use of land. This
would include the various levels of government, business, industry, civic organizations,
universities, political entities and others.

* Establish local committees of professionals on the use of land as well as building and main-
tenance of structures to advise the Planning Commission on all aspects of the urban plan.

* Determine if the plan is sustainable over a period of many years and the potential improve-
ments in the community as well as the potential liabilities.

* Evaluate all of the current structures in a target area and determine how to make them
more efficient and durable for at least the next 30 years.
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Provide a properly funded Environmental Management Office with appropriate staff and legal
status to inspect all existing and future structures and prepare standards and Best Practices
for compliance by the individuals in the structures to provide appropriate excellence in qual-
ity of life in these areas through local zoning and housing and other codes enforcement.
Promote mixed development so that more people are closer to their jobs and services.
Promote affordable housing for low-income families and newly established families and
when individuals are forced out of their existing housing because of redevelopment. By law
they should be given equivalent housing quarters in another acceptable area.

Utilize existing land which is already serviced by water, sewage, gas, electricity, telephones, etc.
before developing new land on the periphery of the urban area. This is far more efficient and
cost-effective and avoids destroying natural habitats as well as creating new sources of pollution.
All downspouts must discharge to the surface of the ground and not to the storm sewers.
Do not put new industries that utilize or create hazardous materials within or close to
people and their homes to avoid additional health and safety problems.

Utilize space which is currently available in urban areas by retrofitting and converting old
buildings and facilities for new uses, by filling in spaces between buildings where previous
structures have been torn down, and by replacing parking lots with buildings containing
parking garages and parks. The removal of parking lots and replacing them partially with
parks will decrease air pollution and increase the groundwater supply.

In newly developed land, create a cluster of structures which have smaller lot sizes and
homes laid out efficiently with smaller square footage, thereby creating the idea of roomi-
ness. This allows for more people to live comfortably in a smaller area, conservation of
energy and resources, and the provision of green areas which are necessary for reducing
air pollutants, increasing groundwater supply, and providing a better and healthier envi-
ronment for the people living there.

Reduce impervious surfaces wherever possible to increase the groundwater supply and
decrease the chance for wildfires especially in those areas where a substantial amount of
land was used to create parking lots and roads.

Avoid the destruction of existing wetlands.

Clean up the contaminated areas of the urban environment called brownfields and use those
properties for a variety of purposes including mixed residential, commercial and green areas.
Establish specifications for energy-efficient buildings and energy conservation.

Establish specifications for water conservation and wastewater reuse.

Establish specifications and schedules needed to perform appropriate maintenance in all
structures and associated equipment.

Replace essential equipment within structures when the effective lifespan has been
reached. Do this on a regularly scheduled basis.

Reduce solid waste through waste minimization, use of composting and anaerobic diges-
tion where feasible, recycling of materials, and turning waste into energy.

Establish the roadways to be used to remove hazardous substances, materials, and waste
away from residential areas.

Reduce noise levels by enforcing the appropriate noise ordinances and providing specific
assistance to areas of high noise to help them make appropriate reductions.

Determine the current levels of: air pollution, outdoor and indoor; energy use and waste;
groundwater contamination and depletion; destruction of historical structures and places;
damage to the land and ecosystem; solid and hazardous waste from households and
industries; water pollution and water depletion; and how the project will affect it. Make
necessary adjustments if negative effects will occur.

Determine the age and condition of the infrastructure under the various streets and roads
involving water, sewage and gas, and establish a long-range plan to upgrade the systems to
prevent unwanted breakdowns and potential hazards.
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* Develop appropriate means of treating stormwater especially from areas of high contami-
nation from roadways, other surfaces, and industries before the water is released into the
watershed.

* Develop and enforce emissions standards for vehicles in the communities to reduce the
potential for air pollutants going into the air and creating serious health effects.

* Determine the capacity and efficiency of the water treatment plants and sewage treatment
plants and make necessary plans to upgrade them and expand them as needed.

* Monitor and evaluate the entire watershed to ensure that it will provide quality water in
adequate quantities to sustain the urban area, and provide for intensive watershed planning
and management.

» Establish a comprehensive solid and hazardous waste program using techniques of reduc-
tion of materials, reuse of bottles and other containers, recycling of paper, plastics, glass,
and metal, and recovering energy from waste.

* Provide energy-efficient transportation which is convenient and economically viable.

» Utilize renewable energy sources whenever practical.

» Establish for the entire urban area a comprehensive energy reduction and energy-saving plan.

» Use compact land-use patterns where appropriate to open up green spaces for the commu-
nity use as well as reduce carbon.

* Provide for a well-funded Public Health Department including a comprehensive Environmental
Health Division that may help prevent disease and injury and promote good health and well-
being in an expeditious and cost-effective manner.

* Provide for a well-funded Emergency Management Agency to be able to respond quickly and
responsibly to hazardous events, emergencies, natural disasters, and acts of terrorism.

* Make available to all facets of the urban environment immediate access to the internet and
electronic devices to utilize the various services and information available.

* Establish well-funded educational programs to help citizens help themselves through con-
structive actions in environmental efforts to reduce pollutants, reduce energy use, and
increase the livability of the various structures.

* Encourage economic development through use of private funds.

* Ensure that stakeholders are constantly involved in all facets of the planning process and
then the necessary developmental activities.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT FOR
THE BUILT ENVIRONMENT IN SUBURBAN AREAS

(See endnote 13)

Much of urban sprawl started to occur after World War II as the millions of service people came
home from war and there was a huge baby boom. The Interstate Highway System was created
and there was greater access to rapid means of traveling from outlying areas into the core cit-
ies. There was a huge economic expansion to satisfy the suppressed needs of a generation of
young people as they started families and sought reasonably priced housing and new jobs. This
resulted in a low average density of people in areas and therefore a substantial change in land-
use patterns. Considerably lower land prices have fueled this expansion and allowed people to
have large houses and large areas of land with relatively few inhabitants. Strip malls with large
parking lots were created in place of green areas, affecting the natural environment. There was
a new dependency on automobiles and this resulted in sharply increased air pollution. There was
a substantial expansion of all types of utilities. The public investment in roads, public buildings,
parks and green spaces, water, sewers, and other infrastructure did not meet the demands of the
expansion and therefore has created additional problems. There is redundant cost for establishing
multiple small municipalities which have a variety of political entities that may not interact easily
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or communicate well during emergencies and disasters. The various small groupings fragment
open space and disrupt natural wildlife habitat while using up productive farmland and forest
land. Throughout this process of development, there has been a lack of centralized or coordinated
planning which has resulted in a large amount of unnecessary land consumption and disruption
of the natural environment. This increases the cost of infrastructure which is underused, and
therefore when problems occur, it makes it far more difficult to get adequate maintenance and
repair.

Unfortunately, the unsettled problem of race relations caused a massive explosion and in 1967
the worst rioting in any American city ever occurred in Detroit, Michigan. It took the United States
Army to quell the riots and resulted in a massive flight of the white population to surrounding coun-
ties and corporations with their numerous jobs followed. The city population shrank from almost
2 million to 680,000 people. As the city’s population shrank, the physical structure deteriorated
rapidly and the tax base diminished, leading eventually to the city defaulting on its debt. Only in
the last couple years have there been the beginnings of a revival of the city and hopefully a re-
emergence of this once important metropolis. Detroit has been an example of the problems of many
of the inner city areas in the country.

Also, with all these individuals moving out to the suburbs, it reduces the tax rolls of the core cit-
ies and leaves those who are most disadvantaged, the poor, disabled, and elderly in situations where
the cities may have to reduce services to them because of lack of proper funding.

Urban sprawl occurs when communities do not take into consideration appropriate land-use
patterns and utilize formally rural areas for housing developments outside of the central cities.
Land-use changes include deforestation; road construction; and encroachment on agricultural areas,
areas of irrigation, coastal zones, wetlands, etc. The local ecosystems are affected or destroyed and
numerous potential environmental protection and environmental health problems are created. Local
farmers may sell their farms to developers in order to gain substantial profit for the land and find
an easier lifestyle.

The level of emerging infectious diseases is exacerbated by the changes in the ecosystems. It has
been shown that urban sprawl and loss of biodiversity are linked to an increase in Lyme disease
in the northeastern United States. Nipah virus has emerged in Malaysia, and cryptosporidiosis in
Europe and North America, and there has been a sharp increase in food-borne diseases. These
diseases may be increasing because of the movement of wild animals into new and different areas.
The importing of pets throughout the world is another factor in exposing our society to different
microorganisms.

Air quality decreases and respiratory diseases increase primarily because of the increased use
of automobiles which are necessary for the homeowners to travel to work, shopping, school, recre-
ational areas, etc. Motor vehicle traffic is the main source of ground-level pollutants including car-
bon monoxide, nitrogen oxides, and 40% of the particulate matter (PM,,). Ozone and sulfur dioxide
are serious respiratory irritants and asthma triggers.

Urban heat islands increase and with it there is an increase in heat-related illnesses and death.
When the natural cooling energy of vegetation and trees is removed and the heat-absorbing surfaces
such as streets, driveways and roofs are increased, there is an increase of 2—-8°F in the area.

Uncontrolled growth reduces green space which drastically affects surface and groundwater
quality. Rainwater, which would have percolated slowly through the soil, now washes over asphalt,
concrete, rooftops, and other areas which are contaminated with residues from automobiles and
from other sources. Large quantities of water go across the surfaces and move quickly to stormwater
drains, thereby reducing the amount of water percolating down through the ground to renourish the
groundwater supply. Newly created housing developments and golf courses typically have lawns on
which fertilizer and pesticides are used. These chemicals wash away with the stormwater runoff,
into surface receiving bodies of water and contaminate them.

Septic systems become the mode of choice for disposal of sewage because many of the housing
developments are a substantial distance from public sewer systems. Improper operation of these
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systems and poor soil conditions lead to contamination of the land, groundwater and surface water.
From 1955, when the author first started in the environmental health field and inspected on-site sew-
age systems and wells on pieces of land that ranged from 10,000 square feet to at most 0.5 acre, until
the present, some builders have tried to utilize as little land as possible in order to maximize profits.
This has resulted in a huge amount of pressure on the groundwater supply to handle the effluent from
many inefficient and poorly maintained septic systems. Adding wells to these sites contributes to the
problems and to the potential for groundwater contamination.

In order to avoid contamination of the groundwater supply by building houses on too small a lot,
Oakland County, Michigan instituted a “Groundwater Protection through Density Control” policy
which stipulated that a three-bedroom house had to be built on at least 1 acre of land and a four-
bedroom house had to be built on at least 1.25 acres. The health department which was in favor of
the rule prevailed, although the rule was challenged in the courts.

Risk of flooding increases because of the destruction of wetlands. Houses are built in areas
where wetlands have been drained and also on flood plains. Other barriers to flooding such as trees
and grassy areas have been removed for new developments.

Accidental injuries increase sharply because of the increased use of bicycles by the population.
The bicycles are used because they are convenient and promote fitness. Also, additional injuries
occur because many of the residential areas do not have sidewalks and people have to walk in the
street in part because of a lack of proper planning. These areas are particularly difficult to utilize by
older people and disabled people.

Best Practices for Improving the Built Environment in Suburban Areas (See endnotes 19, 20)

* Conduct a Housing Capacity Study to determine how much land is needed to provide
additional projected housing for expansion of the given suburban community for many
years into the future. The study should include all potential existing sites such as empty
space above stores that can be used for apartments, underused parking garages where areas
might be converted into inexpensive housing, development of land that would function best
for additional housing, and provide incentives for carrying out these projects.

* Provide proper, reasonable cost and frequent public transportation to the higher density
areas and natural commercial corridors, and effectively connect all of the suburban com-
munities as well as the urban core.

* Develop a plan for better use of the commercial corridors which typically have large unde-
rused or low-value land that can be used for new purposes such as commercial, retail and
entertainment areas.

* Reuse vacant buildings as quickly as possible to avoid deterioration for new purposes
rather than demolishing them and building new properties.

* Reconfigure land usage on dying or obsolete shopping malls in suburban areas and turn
the structure and huge parking lots into compact mixed-use communities including office
buildings, college or university extensions, residential buildings, etc. where people will
have all the amenities necessary including green spaces and also be close to jobs.

* Revamp and enhance suburban town centers including all the stores, restaurants, places of
entertainment, and other services that people desire.

* Determine the demographics, preference and potential increase in growth of the popu-
lation and where they would appear to want to live, and establish necessary plans for
increased density mixed-use communities in those areas.

» Develop energy-efficient plans for existing structures and the use of underused space.

» Establish a council of local municipalities who will work together on infrastructure proj-
ects as the communities expand into one large group around the urban core city. This will
make projects less costly and have the least chance of being repetitive in nature.

* Develop bike lanes, pedestrian trails and sidewalks along with green areas to help improve
the health and safety of the population and reduce pollutants.
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* Build a comprehensive approach to the infrastructure and access to reused land as well as
new land for projects.

* Include in all planning for revitalizing areas adequate amounts of public space for trails,
sidewalks, pedestrian walkways, and bicycle lanes where appropriate.

* Consider in all planning the necessity for appropriate oversight and management of the
areas and adequate financing for programs of continued maintenance of all properties and
infrastructure as well as replacement of facilities and equipment as needed.

* Develop a variety of financing tools and funding sources for construction of structures and
necessary infrastructure. This topic is so vast that it cannot be covered in a book of this nature.

* Develop studies in communities to identify, analyze, and help make decisions on how best
to improve pedestrian traffic based on pedestrian volume and other environmental aspects
at different points along the roads and streets. (See endnote 18.)

Also see Best Practices for Improving the Built Environment in Urban Areas.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
FOR THE BUILT ENVIRONMENT IN RURAL AREAS

Small towns and rural communities vary enormously across the country in natural resources, excel-
lence of locations between larger areas, and natural environmental conditions. There are numerous
challenges facing these communities ranging from job losses, to population losses or population
gains due to newcomers seeking a quieter lifestyle, to poor transportation and poor roads, to devel-
opment of natural resources, to access to jobs, services and transportation, to inadequate health
care and healthcare resources, to developers pressuring to buy farms and turn them into residential
communities with people living on large lots and with inadequate infrastructure, etc.

Means of transportation for people and agricultural products can be very challenging in rural
areas because of: long distances between population centers; steep grades and mountain passes;
very serious weather events in open areas; multiple governmental units taking care of certain roads
and highways but not others; the cost involved in road clearing, road maintenance, and new road
construction; and the high costs of delivery of services and materials to small communities. It is
very difficult to get appropriate funding for necessary roads and maintenance services. There are
over 450,000 rural bridges, many of them in very poor condition. About 50% of rural roads are not
paved. (See endnote 28.)

Area planning and zoning may be limited or non-existent and therefore urban sprawl can easily
occur. Typically, gateway communities which are next to recreational areas often struggle with sea-
sonal sources of income and demand for services. Resource-dependent communities usually have a
single industry and if the industry is challenged or leaves the area, there is a huge loss of jobs and seri-
ous problems for the small communities. Edge communities are on the fringe of metropolitan areas
and connected by state or interstate highways and may be overwhelmed by a sudden influx of people
who find the area an attractive place to live and easily accessible to jobs in the core city. They are not
prepared for the increase in population and face numerous pressures including providing adequate
housing and necessary infrastructure, plus schools, police, fire protection, emergency services, water,
sewage, communications, and energy sources. The traditional main streets of the small communi-
ties are usually compact, historically significant, and easily accessible to transportation but still may
struggle to get tenants for the stores when they compete with office parks, regional malls, and big-
box stores. Second-home buyers in retirement communities have trouble keeping pace with the new
growth while maintaining an excellent quality of life. Typically, there is a loss of forest land, especially
in close proximity to metropolitan communities. There is also a loss of prime farmland. Where the
rural communities are a distance from the urban centers and the transportation network is not well
established, it is difficult for individuals to get to jobs, sources of education, and other services which
may only be present in appropriate quality and quantity in the urban area. (See endnote 25.)
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In the stable areas, there has been a dramatic demographic shift to an aging population. With the
nation’s population of 65 or older predicted to double in the next several decades, this will be the
fastest-growing age group in the rural population. Low-income seniors may be below the poverty
level and also lack affordable service options and housing options. Many more rural people have
arthritis, asthma, heart disease, diabetes, hypertension, and mental disorders than populations in
urban settings. This means that there are more disabled people who in fact are increasingly vulner-
able to environmental pollutants. The numbers of healthcare professionals in rural areas are well
below the amount that are needed to help prevent disease and injury, treat existing disease, and
promote good health. (See endnote 22.)

The environment and ecosystems have also been affected by modern agricultural practices.
There have been above-normal loads of phosphorus in bodies of water, which have increased the
level of blue-green algae, for example, in Lake Erie. Another example is in North Carolina where
the hog farming manure lagoons were dumped into the environment by a hurricane.

RURAL AReAs WITH POVERTY, LACK OF RESOURCES, AND JOBS

In the past, the conditions of rural America’s housing and living situations in many areas of the
country had presented a dismal picture of life. Many people lived in shacks or other structures
without proper plumbing, sewage, safe water, heating, electricity, or kitchen facilities, and the
upkeep was very poor. These families typically spent more than 50% of all their income for these
housing facilities, which left little money for food, clothing, medical care, heating, etc. Many
of the properties failed to meet the basic standards of the Department of Housing and Urban
Development.

Agricultural productivity has increased substantially. Despite leading to increased sales of prod-
ucts, there has been a decrease in the total farm workforce, making jobs harder to find, resulting in
lower incomes per family unit and increasing poverty. Educational levels have dropped accordingly.
Health care is a constant challenge.

Today, even though there are many more structures available that are fine for residential
use, there is a serious problem of affordability. Rural rental households typically have lower
incomes than other parts of the country and have less experience with good housing. Over
9 million impoverished people live in homes and communities in rural areas that are moder-
ately or severely substandard. Rural poverty varies considerably from one area of the country to
another. Fewer jobs are available for poorly educated individuals in the traditional industries of
mining, manufacturing, forestry and agriculture. Further, because of the physical characteristics
of some rural areas such as being isolated, having poor infrastructure and limited economic
development, there is little opportunity to improve these areas or the living conditions of the
individuals. (See endnote 23.)

Rural homelessness is different than urban homelessness. Those affected are most likely to be
white, female, married, working, and homeless for the first time. Families, single mothers, and chil-
dren are part of this group. The homelessness may be caused by an extremely low-income base or
domestic abuse. There is also a substantial amount of homelessness among Native Americans and
migrant workers. Unfortunately, there are very few shelters that are available to help these individu-
als. (See endnote 24.)

In rural areas, the inhabitants of some places are highly transient. These areas typically have
migrant labor living in poor housing with questionable water and sewage. Migrant labor camps
which are provided frequently have highly congested and unsanitary living quarters for the work-
ers and their children. There is a serious problem of a lack of communication skills in English for
many of the rural individuals living in these areas. This has led to even more problems of disease
and injury and an inability to get appropriate medical care of a preventive or curative nature. The
migrant workers are subjected to high levels of agricultural chemicals including fertilizers and
pesticides.



90 Best Practices for Environmental Health

Best Practices for Improving the Built Environment in Rural Areas (See endnotes 21, 25, 26, 27)

* Create appropriate Planning Commissions with legal authority and taxing power to make
and enforce decisions, while utilizing all significant stakeholders both public and private,
for developing a comprehensive area plan which may include several political entities.

* Coordinate all planning activities as well as actual implementation with nearby towns and
villages to be able to share resources, expenses, as well as experiences.

* Develop a comprehensive land-use map that indicates preferred development in areas and
describe the type of uses to be carried out.

» Create appropriate annexation policies that conform to development standards and pre-
serve the rural character of the area. This will help reduce the strain on necessary infra-
structure and help prevent sprawl by adding communities or other structures that do not
meet the overall comprehensive plan of the area.

* Conduct a comprehensive study of all roadways within the planning area and how best to
extend them to major roads and highways where feasible. Determine which ones are unsafe
and in need of increased widening and necessary improvement in structure. This is a func-
tion of the state highway department.

* Conduct a comprehensive study of sources of potable water supply currently in use and
which will be needed for the future with an expansion of the community. Test all existing
wells to determine if they are contaminated and make all necessary corrections.

* Determine if a public water supply in existence can be upgraded and extended or if a new
water supply will be needed for the compact areas of the small town or city. In either case,
necessary funding sources will have to be developed.

* Conduct a comprehensive study of all sources of sewage disposal and determine if they
are working effectively and if they are not contaminating groundwater sources or surface
water sources. Those which are not working properly will need to be corrected immedi-
ately. This is highly labor intensive work by environmental health professionals and will
require special funding.

* Determine if a sewage treatment plant is in existence for the compact town or small city
and if so, can it be extended or will a new sewage treatment plant have to be built. In either
case, necessary funding sources will have to be developed.

* Install necessary stormwater systems, public sewers where feasible, and potable water
systems, as part of any road construction or major repair.

* Conduct a comprehensive study of all means of solid waste disposal and hazardous waste
disposal to determine if they are being conducted properly and if they may potentially
contaminate the land, air, or water. All existing situations have to be corrected immediately.

* Develop additional means of removal and disposal of solid waste and/or hazardous waste
to appropriate facilities to meet new demands of expansion of the community in such a
manner that it does not create release of pollutants into the land, air, or water.

* Provide appropriate street lighting in all neighborhoods, business areas, and on roads.

» Create a street tree-planting program to help beautify the area while reducing potential air
pollutants from motor vehicles.

* Develop appropriate funding of projects using a public—private mix of funds. In addition,
public funding should be used for roads and highways, schools, emergency services, and
necessary infrastructure.

* Make a comprehensive survey of all facilities and infrastructure to determine that which can
be rehabilitated and that which can be used for new purposes and include in the master plan.

* Develop appropriate zoning laws, housing codes, fire codes, electrical codes, plumbing
codes, etc. that are enforceable.

* Do not allow political influence or favoritism to create exceptions to zoning laws which
will be in conflict with the overall plan for the area and may destroy valuable farmland or
critical environmental areas such as wetlands.
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* Develop a mixed land-use community incorporating the existing compact design, down-
town area and associated new adjoining areas.

» Create desirable and safe walkways and bicycle paths.

 Utilize the existing charm of the community and coordinate new or reused structures with
the existing look and feel of a rural downtown area.

* Preserve open space within the residential and commercial community for parks, green
areas, and places for people to assemble as they desire.

* Preserve farmland and the natural beauty of the surroundings and protect critical sensitive
environmental areas.

* Provide a variety of inexpensive but frequent means of transportation to all parts of the
community and rapid transit to the core urban area or regional center where feasible.

* Provide a variety of communities with housing for various income groups including those
who have low income and may be supported by various federal grants. The people in the
communities need to have accessibility to jobs, various services, shopping, schools, and
places of worship.

* Develop energy-efficient structures of all types including businesses and homes.

* Identify federal grants that may be used to assist in planned growth from federal departments
including the US Department of Housing and Urban Development Community Development
Block Grant Program, the US Department of Agriculture Community Facilities Direct Loan
and Grant Program, and the US Environmental Protection Agency Brownfields Area-Wide
Planning Pilot Program.

* Develop renewable energy sources by using wind farms, biomass, and other alternative
energy sources to provide less expensive energy to the rural areas.

*  Work with environmental groups and government to protect watersheds and enhance natu-
ral habitat to create opportunities for ecotourism and higher-paying jobs.

* Grow local fresh food as part of a regional food system which can be sold to suburban and
even urban markets.

* Provide a broadband service to the rural communities to allow individuals engaging in
electronic commerce to live in rural areas and thereby provide additional talents, skills and
energy to help the community prosper.

* Plan for and encourage rural commercial development in small towns and cities by bring-
ing in to the community in a special area, associated with the existing downtown corridor,
new office buildings, stores, services, restaurants, medical facilities, entertainment facili-
ties, educational institutions, etc.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT FOR HOUSING

(See endnote 15)

SiTE AND GROUNDS

The site of the structure, outside grounds and home have to be sound, safe, and in a good state of
repair in order for it to be considered adequate shelter for individuals to have privacy and expect
reasonable protection of their physical and mental health. There are numerous possible problems
which can lead to potential disease and injury. They are related to the site which has been chosen,
the building exterior, the building interior, the building systems, common areas, etc. Some problems
of the outside of the structure include areas of erosion, holes in the ground, standing water, falling
down fences, damaged retaining walls, cracks in pavement and fire ants; children’s play area equip-
ment, deteriorating paint, unprotected swimming pools, hanging or choking hazards, and dam-
aged surfaces; loose railings or damaged outside steps; overflowing septic tank systems, stormwater
systems that function improperly; and contaminated wells.
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SuBSTANDARD HOUSING

Substandard housing conditions include poorly maintained housing and structural hazards such as:
deteriorating walls, floors, ceilings with cracks and holes appearing; hazardous electrical and mechani-
cal equipment; leaking pipes and leaking plumbing fixtures; mold and mildew; poor weather protec-
tion; infiltration of external air pollution; deteriorating and crumbling plaster, peeling paint and other
coatings; and fire hazards from defective and/or poorly maintained equipment. There are frequent
problems with: leaking roofs, walls, windows, doors; loose railings and loose steps; unsafe and improp-
erly operating lights and wiring; inoperative or poorly maintained heaters and hot water heaters; and
adequate supply of hot and cold running water. In some areas flooding or potential flooding is a great
concern. Smoke detectors and carbon monoxide detectors are frequently either lacking or not operable.

BAsic SANITATION

Poor basic sanitation in areas of high population density and poor housing conditions is one of the
contributors to the spread of disease and the increase of injury in the people living there. Basic sanita-
tion refers to the quality and quantity of water supply, disposal of human waste and wastewater, solid
and hazardous waste storage and disposal, control of insects and rodents, use of pesticides, personal
hygiene, preparation and storage of food including refrigeration, and cleanliness of the structure.

Best Practices to Resolve Impairment in Housing

The Centers for Disease Control and Prevention and the US Department of Housing and Urban
Development have worked together with many experts in various areas of housing and environ-
mental health to develop a manual which incorporates all Best Practices in housing. The original
manual was written in 1976, reprinted in 1988, and updated and revised in 2006. It is entitled Healthy
Housing Reference Manual (Centers for Disease Control and Prevention, US Department of Housing,
and Urban Development, US Department of Health and Human Services, Atlanta, Georgia, 2006).
(See endnote 14.) It can be obtained from the Centers for Disease Control and Prevention by calling
1-800-CDC-INFO. It is current and easily usable. Obtain and utilize this document as needed.

The section below on “Specific Environmental Problems” will discuss the housing impairment
problems and then reference will be made to indicate where in this publication the reader can find
in-depth discussions as well as Best Practices.

TEMPERATURE EXTREMES

Temperature extremes especially affect the poor, children, elderly, and sick. The poor and sick live
in structures that are not heated properly or air-conditioned, and in areas where there are high levels
of crime and therefore windows and doors are kept closed and locked. This sharply decreases the
amount of ventilation and allows the heat within structures to rise to dangerous levels. When it is
very cold and there is insufficient heat, there is an increased risk of cardiovascular disease as well as
pneumonia. Children are at very high risk from extreme weather conditions. When it is very cold,
their resistance is lowered and they are more prone to upper respiratory diseases. When it is very hot,
they breathe more rapidly for longer periods of time outdoor air including air pollutants. Older peo-
ple have a significant problem since the individual’s ability to regulate body temperature and adapt
physiologically to the cold or heat decreases with age. In addition, older people are more prone to
chronic disease and may be using medications which enhance cold or heat problems. All individuals
are more vulnerable to infectious disease when their resistance is lowered by temperature extremes.

Best Practices for Protecting People during Temperature Extremes

* Provide air-conditioned facilities such as shopping malls, public libraries, or specially
cooled shelters during periods of extreme heat especially for the elderly, those with chronic
conditions, infants, and children.



Built Environment—Healthy Homes and Healthy Communities 93

* Drink cool, non-alcoholic beverages to keep well hydrated.

* Provide heated buildings for those subjected to extreme cold conditions, especially for
the elderly, those with chronic conditions, infants, and children and those who have been
exposed to substantial cold conditions.

* Drink warm non-caffeinated and non-alcoholic beverages.

* Avoid strenuous exercise in severe cold and dress appropriately in layers of clothing.

* Be aware of individuals who may not be able to take care of themselves in severe heat and
extreme cold and provide necessary services to remove them to appropriate shelters.

SPECIFIC ENVIRONMENTAL PROBLEMS
AIR PoLLuTION

People are exposed to many different types of air pollutants in the outside air depending on their
location, time of year, weather conditions, and various environmental factors. They have an existing
body burden of pollutants and when they enter their various residences they are exposed to a series
of indoor air pollutants which increase their opportunity for disease. See Chapter 2, “Air Quality
(Outdoor [Ambient] and Indoor)” for further details of air pollutant problems and potential health
effects as well as Best Practices to follow to help reduce the problems.

ASBESTOS

(See endnote 36)

Asbestos is a group of naturally occurring silicate compounds found in the environment in bundles of
fibers. Human exposure to the fibers when disturbed can result in asbestosis, non-malignant lung and
pleural disorders, lung cancer, mesothelioma, and other cancers. Smokers are at greater risk of lung
cancer when exposed to the disturbed fibers. Remodeling an older home containing asbestos products
can result in disruption of the fibers and inhalation of them. Also crumbling drywall, insulation, certain
roofing materials, textured paint and patching compounds, some vinyl floor tiles, hot water and steam
pipe coverings, stovetop pads, and other materials containing asbestos can release the fibers to the air.

Best Practices in Preventing Asbestos Related Problems

* Do not disrupt intact non-damaged building materials containing asbestos fibers. Covering
them appropriately will contain them.

* Do not saw, sand, scrape or drill holes in asbestos-containing materials and do not dust,
sweep or vacuum any debris that contains asbestos.

o If asbestos problems do exist, use only licensed professionals to make the necessary
inspections, removal if necessary and sealing of the surfaces where needed.

BROWNFIELD SITES

(See endnotes 32, 34)

A brownfield is a property which is contaminated with a variety of chemicals that are embedded
either in the earth and/or water beneath it. A brownfield site is a property which is being considered
for redevelopment or reuse. There are about 450,000 brownfields in the United States. A brownfield
may be a very valuable piece of property which when properly evaluated for types and quantity of
contamination and then safely cleaned up, could be used for reinvesting in the community, increas-
ing the tax base, providing new sources of employment as well as new commercial and residential
areas. Problems in converting the brownfield site include environmental liability for the past and the
future of the property; financial barriers by private lenders because of the impaired land; the nature
and cost of the clean-up operations; and the reuse planning which must be based on community
goals, and sound economic and environmental information.
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Best Practices in Reusing Brownfield Sites

» Search for the responsible parties that caused the contamination. Even if the companies
are out of business, the successor companies are responsible for the clean-up costs of the
brownfield sites.

* Conduct a comprehensive survey of the given community to determine the location, size,
quantity and level of contamination of brownfield sites that could be redeveloped.

* Determine which of the brownfield sites should be given priority to fit into the overall com-
munity plan development and redevelopment and do environmental assessments to find out
the specific problems that need to be rectified and the cost of this action. Also determine if
a clean title to land can be obtained.

* Identify and involve critical participants including local public health officials in all phases
of the brownfield planning, transaction and redevelopment and how best to effectively use
the land, how best to get various types of financing, determining any tax credits, tax abate-
ments or grants that can be used for the project. This would include property owners, public
and private stakeholders, attorneys, local, state and federal government officials, and other
interested people.

* Conduct a thorough cleanup of the site based on the environmental survey conducted.
Redevelopment can go on at the same time as cleanup, to avoid downtime and additional cost.

» Establish a long-term management and maintenance program where needed, especially
when water pumps and treatment systems are required to make sure that the site stays clean
and uncontaminated.

CHROMATED COPPER ARSENIC
(See endnote 36)

Chromated copper arsenic is a chemical used in manufacturing wood products to resist decay and
rot. The wood products are used for outdoor decking and children’s play sets. The chemical is highly
toxic and a human carcinogen. The products are no longer available for homes and other types of uses,
however there may be a considerable amount of the products still in use in various parts of the country.

Best Practices for Eliminating Chromated Copper Arsenic

* Avoid being exposed to wood products which contain chromated copper arsenic. This is
especially important for children.

*  Where possible replace the chromated copper arsenic products with other types of materials.

CoOMBUSTION POLLUTANTS
(See endnote 36)

Combustion pollutants may be gases or particles, usually carbon monoxide, nitrogen dioxide,
and particulates, and are created by burning organic materials in a variety of chambers includ-
ing furnaces, fireplaces, ranges, and ovens. They are also produced by water heaters and clothing
dryers.

Best Practices for Controlling Combustion Pollutants

* Use ENERGY STAR equipment, or the equivalent, which has sealed combustion units; use
as well vented furnaces, boilers and hot water heaters.

» Use clean burning wood stoves and fireplaces certified by the US Environmental Protection
Agency.

* Provide proper ventilation for all appliances and necessary exhaust fans.

* Clean all chimneys and other means of exhaust from the appliances on a regular basis to
prevent buildup of deposits.
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DRYWALL (FROM CHINA)
(See endnote 35)

Owners of homes from 10 states and the District of Columbia, where drywall from China had been
used, have complained about odors similar to rotten eggs, which in fact is a release of volatile sulfur
compounds. This has caused copper water lines throughout the house to become corroded. This has
also caused serious corrosion within electrical switches, wiring, and other places where copper is
used. Further, people have been complaining about problems with asthma, respiratory irritations,
breathing problems, eye irritations, and headaches. Various federal agencies including the Centers for
Disease Control’s Prevention Agency for Toxic Substances and Disease Registry conducted tests of
Chinese drywall and found that sulfur was detected in the Chinese material but not in the American
drywall. Also strontium was found at levels considerably higher than in the US drywall. However,
one company in the United States has also had the same problems as the Chinese drywall companies.

Best Practices for Drywall from China

* Remove all Chinese drywall from homes and replace with that which is made in the United
States.

* Replace all damaged copper including switches, wires and water lines.

* Thoroughly ventilate the entire premises.

EMERGENCIES AND DISASTERS

Many parts of the country frequently experience natural disasters such as serious heat conditions,
winter storms, tornadoes, hurricanes, earthquakes, floods, wildfires, etc. Further, there is a seri-
ous potential for acts of terrorism which could kill and injure large numbers of people and cause
substantial damage to property. (See Chapter 5, “Environmental Health Emergencies, Disasters and
Terrorism for further information and Best Practices.”)

ENVIRONMENTAL INJURIES

The home and its environment is typically a very unsafe place. Many unintentional injuries and
deaths occur from falls, fires, drowning, poisoning, etc. (See Chapter 6, “Environmental and
Occupational Injury Control for further information and Best Practices.”)

Foob PROTECTION

Tens of millions of Americans get sick from eating contaminated or improperly stored or prepared
food in the home. This is especially true of leftovers and because of improper refrigeration. Hand
washing and proper cleaning and sanitization of surfaces are typically not performed properly,
leading to outbreaks of disease. (See Chapter 7, “Food Security and Protection for further informa-
tion and Best Practices.”)

FORMALDEHYDE
(See endnote 38)

Formaldehyde is a colorless flammable gas at room temperature with a pungent odor and causes
burning to the eyes, nose, and lungs at high concentrations. It is produced by a variety of manufac-
turing processes and released to the outdoor air from power plants, manufacturing facilities, and
automobile exhausts. In indoor air, it is released into the structure from building materials includ-
ing: most types of particle board used for subflooring, shelving, and room paneling; finished prod-
ucts such as cabinets and furniture; and consumer products and tobacco smoke.
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Best Practices for Eliminating Formaldehyde

* Where formaldehyde is an existing problem and the family cannot move to other facili-
ties, use air conditioning and dehumidifiers to reduce the temperature and control the
humidity. Heat and high humidity increase the amount of formaldehyde being released
into the air.

* Continuously ventilate the property as much as possible.

* Where new construction is occurring within the structure, use only composite wood
products which meet the standards of the American National Standards Institute 2009
or the California Air Resources Board Airborne Toxic Control Measures to Reduce
Formaldehyde Emissions from Composite Wood Products.

HazArDOUS HOUSEHOLD WASTE
(See Chapter 12, “Solid Waste, Hazardous Materials and Solid Waste Management”)

There are numerous sources of household hazardous waste. They include anti-freeze; batter-
ies of all types and sizes; compact fluorescent light bulbs; various electronic devices includ-
ing old TVs; medical waste including bandages, discarded surgical gloves, discarded needles,
infectious mucus, etc.; medicines of all types which should never be flushed down the drain
because of contamination of the water; mercury-containing equipment including thermostats,
thermometers, and other products; used oil; paints and varnishes; pesticides and fertilizers;
solvents; etc.

Best Practices in Disposal of Hazardous Household Waste

* Use and store hazardous household materials in a safe manner away from food and in the
original containers.

* Never mix remnants of hazardous household materials with other waste since it may
corrode containers and cause fires or explosions and make the materials unable to be
recycled.

* Take all hazardous household materials to permanent collection points or exchanges for
appropriate disposal or recycling.

* Where permanent collection points do not exist, the community should establish special
collection days to remove all household hazardous waste in a safe and appropriate manner
and use proper disposal techniques.

INDOOR AIR POLLUTION

Indoor air pollutants such as allergens and other biological contaminants, asbestos, carbon mon-
oxide, environmental tobacco smoke, formaldehyde, nitrogen dioxide, pesticide residues, radon,
wood smoke, respirable particles from sources of combustion, and volatile organic compounds can
cause headaches, nausea and fatigue, and can be either indirect or direct health hazards. A special
problem is associated with the diisocyanates in polyurethane products. Polyurethane is used in
floor finishes and also as a foam insulation material. Since contact with the vapors or particles if
inhaled may be very dangerous, residents should leave the home or other area during the spraying
operation and until all of the spraying material is removed from the air within the structure. (See
endnotes 34, 39.) (See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)” for an in-depth
discussion of the problem and Best Practices.)

INSECTS AND RODENTS

(See Chapter 9, “Insect Control, Rodent Control and Pesticides™)
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LeaD

Housing that was built before 1950 or renovated before 1978 typically had lead-based paint on the
walls and other surfaces both inside and outside. Over time the paint has deteriorated and there
are both dust-containing lead-based materials and paint chips that are readily available for young
children to ingest as they crawl along floors and put their hands into their mouths. Remodeling and
repainting projects are of special concern because unless precautions are taken, the amount of dust
containing lead increases substantially. Lead dust spreads readily through the structure or exterior
soil and is difficult to adequately clean up.

There are also some children who chew on windowsills and other objects which may contain lead.
Children playing outside also can ingest lead which has contaminated the soil around the structure.
Over time the lead accumulates in the child’s blood and soft tissue and creates toxic effects. The lead
is very toxic to the brain, many organs and systems, and impairs neurological development.

Additional lead exposure may occur from old lead pipes or solder which is corroded by water and
therefore creates additional hazards. Adults working in various industrial operations as well as in
painting can bring residues of lead back to their homes on their shoes and on their clothing.

Best Practices in Preventing Lead Poisoning

* Select areas of communities where housing may likely contain lead-based paints and
develop programs to protect children from lead poisoning.

* Determine from blood tests if children within the target area have elevated lead blood
levels, which has now been set at 5 pg of lead/dL of blood, and provide necessary medical
treatment plus appropriate removal of lead-based paints from the surfaces if the families
cannot move to other quarters.

* Frequently remove dust including lead dust, paint chips, soil, and debris from the premises
by using dust-free cleaning techniques.

* Educate the children in schools about the potential for lead poisoning and teach them to
wash their hands thoroughly, wipe their feet after coming in from the outside and send
home educational material to their parents in multiple languages if necessary concerning
the dangers of lead.

* Teach parents when they attend public health clinics about the sources of lead poisoning,
the symptoms that the children will be showing, and how to prevent the problem from
occurring and where to get necessary help if the child is having problems.

* Use community-developed and community-based prevention/intervention strategies by
community leaders to teach residents about the severe results of lead ingestion by children.

* Do not disturb paint surfaces that are intact.

» If achild shows that he/she is one that regularly puts unusual objects into the mouth, imme-
diately seek medical assistance to determine if there is a lead-associated health problem.

MoLp

Mold is a highly significant public health problem within the indoor environment of all structures.
It may cause discomfort or worse, including allergic reactions, asthma, respiratory problems, or
forms of pneumonia. The mold whether dead or alive may become airborne and be inhaled by the
individuals and workers removing it, and is especially a problem for children. Moisture of any sort
when allowed to persist is the underlying support needed for mold growth. Dust within the premises
may contain mold and readily become airborne.

Best Practices for Prevention and Removal of Mold
* Determine the extent of and rapidly correct the underlying moisture problems.
* Repair or replace all damaged building materials and contents.
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» Establish a routine maintenance schedule to determine if there are any leaking pipes, leak-
ing equipment, or potential leaks in the roof or around windows and doors.

* Remove all fungal contaminated material including the mold contaminants in dust in a
safe and effective manner.

» Use appropriate personal protective equipment while removing mold contaminants.

» For porous materials such as carpet, upholstery, etc., bag or wrap in plastic and discard
appropriately and then clean with HEPA vacuum cleaners to remove dust.

* For semi-porous materials such as solid wood furniture, resilient floor coverings, etc., use
HEPA vacuuming, damp cleaning with soap, water, and disinfectant such as chlorine com-
pounds, and then dry thoroughly.

* For non-porous materials such as metal, ceramic tile, porcelain, etc., use HEPA vacuum-
ing, damp cleaning with a detergent solution and rapid drying. (See endnote 40.)

Noisk
(See endnote 41)

Environmental noise, which is unwanted sound, is found in many areas of the community. It is created
on the highways, by railroads, by airplanes, and many other sources especially through construc-
tion. It may interfere with sleep, concentration, communications, and various activities of normal life.
Hearing impairment is a frequent result of too much noise. The cardiovascular system may be dis-
turbed and there may be an increase in blood pressure, heart rate, and constriction of blood vessels.
Mental health may be affected and in severe cases the noise may exacerbate problems of hysteria and
even psychosis. The ability to perform various tasks can be impaired by excess noise. Even at best,
noise can be simply annoying and distracting. Those most affected may be individuals with a variety of
existing acute and chronic diseases, hospital patients, fetuses, infants, young children, and the elderly.

The frequency and severity of the problem grows with an increase in population and urbanization.
Home noises include lawnmowers, leaf blowers, garbage disposals, washers and dryers, air condi-
tioners, swimming pool pumps, etc. Toys can be a considerable source of noise irritation. Blaring
television sets or pounding radios can create enormous distractions and cause harm. Unfortunately,
the accumulative effects of these noises from a variety of sources cannot be dealt with by regulations
because it would affect the rights of individuals to operate the equipment any time they want to do
so. It is only possible to control the level of noise coming from individual pieces of equipment and
thereby regulate them.

Best Practices for Preventing and Mitigating Noise Problems in Residential Areas and Structures

(See endnotes 42, 43)

* Develop and enforce noise control laws that utilize the most recent scientific data on the
potential for affecting the health of the public.

» Establish noise control emission standards for road and off-road vehicles, equipment and
industrial plants, and conduct noise monitoring to enforce the standards.

* Reduce speed limits in residential areas as well as around hospitals, and other healthcare
facilities and those for the aging.

* Phase in appropriate new technologies for engines and road surfaces in order to reduce
road noise.

» Establish specific roads for use by heavy trucks and other noisy vehicles outside of resi-
dential areas.

* Reduce railway noise at the source by appropriate maintenance of the rails and wheels of
the trains. Mandate rubber wheels where possible.

* Reduce aircraft noise by utilizing the latest technology for aircraft and by altering takeoff
and landing patterns, especially at night. The regulations would have to be set and enforced
by federal authorities.
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* Reduce noise from machines and equipment by replacing older equipment and utilizing
proper preventive maintenance programs.

* Enforce community ordinances against individuals who have extremely loud music in
automobiles. This should be a priority police function especially in quiet neighborhoods.

* For outdoor events instead of using a few very large speakers utilize numerous smaller
speakers, and distribute them appropriately throughout the audience.

* Conduct a community-wide noise survey to determine hotspots where noise levels exceed
those that are recognized as maximum for the health and safety of the public and act upon
these areas initially.

* Reduce noise levels within communities and structures to the lowest possible level using
cost-effective methods within specific situations and charge the polluter with the full cost
of noise pollution including monitoring, management, lowering noise levels and supervi-
sion if the individual or company refuses to do so.

* Reduce noise levels at the source wherever possible by proper land-use planning and
determining in advance through use of Environmental Impact Statements the sources,
frequency, quantity and time of day of potential noise, and prevent or mitigate the problem.

* For indoor noise from various types of equipment, establish a routine maintenance pro-
gram and replace older equipment with newer equipment.

* Sound proof ceilings, walls, doors, and windows within the structure to reduce noise levels.

» Establish a special noise control ordinance for indoor areas and develop a noise complaint
program where individuals can contact an official agency in the event of excessive noise
from neighbors or other sources.

* Develop educational programs to teach the public about the health impacts of noise and
how to minimize sound levels by use of earplugs, earmuffs and proper insulation in struc-
tures, and use of sound reduction materials within buildings.

ON-SITE SEWAGE DisposAaL

On-site sewage systems or septic tank systems are used in the United States by over a third of all
homes. They are predominantly the main means of disposal of liquid waste in rural areas and in
many suburban areas. The homes may be spaced at a sizable distance from each other or in housing
developments use may be located away from normal public sewer pipes and outlets. As people move
into more distant areas from central cities and towns the need for individual sewage systems contin-
ues to increase. Immediately after World War II with the return of the service people from abroad
and discharge from the Armed Forces, the individuals married and started to create new families
leading to a population explosion and a need for considerably more housing. With the advent of the
Interstate Highway System, it was now possible to live outside of the core city and still get to work
in a reasonable period of time. This led to the development of large tracts of farmland which used to
support a single septic tank system and well for many acres of land and now had to support hundreds
of septic tank systems and wells, resulting in massive on-site sewage system failures because the
soil was simply not able to accept the high levels of liquid being produced. The soil became clogged
as the natural fauna had been removed and replaced by houses; and the individuals who were city
bred had no idea about the proper usage of water in this type of situation and overtaxed the sewage
systems as well as the wells. Water softeners were frequently added as well as garbage disposal
units and each of these systems had a serious effect on the on-site sewage disposal process. In colder
climates, there were potential problems of freezing of these systems because of lack of snow cover,
compacted soils, lack of plant cover, and pipes not draining properly. Of great significance was the
type of soil being used for disposal of the sewage effluent, such as sand versus clay, and the neces-
sity for proper permits from the local health departments to ensure that new on-site sewage disposal
systems would be constructed properly. Recognize that the standard mentioned earlier utilized in
Oakland County, Michigan of 1 acre of land per three-bedroom house and 1.25 acres of land per
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four-bedroom house helped to alleviate part of the problems of disposal of the on-site sewage if the
soil allowed it, water usage was contained, garbage disposal units were not used, and maintenance
of the system was performed on a regular basis. (See endnote 14.)

(See Chapter 11, “Sewage Disposal Systems” for further information and Best Practices in devel-
oping new systems as well as maintaining and rejuvenating old systems.)

ON-SITE WATER SOURCE

On-site water sources, especially wells, are used by about 15% of the population of the United States.
These are especially prevalent where on-site sewage disposal systems are used. Many of the early
wells after World War II were mass-produced in order to provide water for rural areas where housing
developments were being built and no public water supply could reasonably be extended to the area.
The wells were put on pieces of land that were parts of acres or even an acre or two and used an aqui-
fer that had been the source of water for the single farm family for a few people and now had to be
used for many people. This led to the drawdown of the water from the immediate area and extended
the distances considerably, thereby potentially drawing in pollutants that had been either dumped
on the land or buried. It also led to contamination by the various septic tank systems because of the
small parcels of land that contain both sewage disposal and wells. Livestock yards, silos, petroleum
tanks, manure storage, pesticides and other agricultural chemicals, and use, storage and handling
areas also became potential sources of contamination of the water supply. (See endnote 14.)

(See Chapter 13, “Water Systems (Drinking Water Quality)” for further discussion on water sup-
ply and Best Practices in digging wells as well as maintenance and upgrading of existing wells and
other water supplies.)

PESTICIDES

(See Chapter 9, “Insect Control, Rodent Control and Pesticides™ for description of problems and
Best Practices.)

POISONING

Poisoning is of considerable concern especially for young children and the elderly and disabled.
Children commonly ingest a multitude of substances including cosmetics, personal care products,
cleaning products, pain relievers, prescription medicines, etc. Carbon monoxide poisoning occurs
from poorly vented furnaces and fireplaces, appliances, gas generators, portable stoves, etc. Lead
poisoning is an ever-present concern in older housing. Among the elderly, poisoning occurs because
of poor vision, confusion and overuse of prescription medicines. (See Chapter 4, “Children’s
Environmental Health Issues,” and Chapter 6, “Environmental and Occupational Injury Control”
for further information and Best Practices.)

SoLip WASTE DisposAL

(See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste Management” for infor-
mation and Best Practices for solid waste disposal in residential areas.)

SWIMMING AREAS (RESIDENTIAL)

(See Chapter 10, “Recreational Environment and Swimming Areas” for information and Best
Practices for residential swimming areas.)
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LAWS, RULES, AND REGULATIONS

ZONING ORDINANCES

Any given state has police powers through their constitution to protect the health and safety of the
community. This includes the issuing of zoning laws specifying which areas may be utilized to
construct a variety of structures, and regulate building density and size. They also determine where
land should be utilized for industrial parks, special types of manufacturing, and agricultural, com-
mercial and residential areas. The various specifications for use of different parcels of land can be
modified by the Zoning Board. Because of the large number of zoning ordinances based on local
circumstances, this subject will not be discussed in a specific manner.

BuiLbiING AND HousING CODES

Building and housing codes are designed to make buildings safe, sanitary, and efficient in operation.
Although there are innumerable building and housing codes throughout the country, there are some
basic resources and documents that communities can utilize to bring their own codes to a satisfac-
tory level. (See the section “Special Resources” below for details.)

SPECIAL RESOURCES

Centers for Disease Control and Prevention, US Department of Health and Human Services and
the US Department of Housing and Urban Development, Healthy Housing Reference Manual.
(See endnote 14.)

Centers for Disease Control and Prevention, US Department of Health and Human Services
and the US Department of Housing and Urban Development, Healthy Housing Inspection Manual.
(See endnote 15.)

Conference of Building Officials “Uniform Building Code,” “International Residential Code,”
and “National Electrical Code,” etc. (See endnote 16.)

Centers for Disease Control and Prevention Planning Tools for communities that integrate public
health into all planning efforts. (See endnote 17.)

The US Department of Agriculture Rural Development Program provides housing and com-
munity assistance for individuals and families through loans, direct loans, and grants. It provides
housing for the elderly and farm laborers, childcare centers, homeless shelters, domestic violence
shelters, and other social service agencies in rural areas. (See endnote 30.)

The US Department of Housing and Urban Development provides numerous programs for vari-
ous facets of housing.

The US Department of Housing and Urban Development Office of Native American Programs
provides housing assistance to Native Americans. (See endnote 30.)

The US Department of Interior Bureau of Indian Affairs provides a Housing Improvement
Program for housing repair assistance and for the homeless for Native Americans with incomes
below 125% of the poverty level. The individuals need to either be homeless or living in substandard
housing. (See endnote 30.)

The Department of Veterans Affairs Office of Rural Health provides access to quality health
care to rural veterans and Native American veterans and tribal communities. (See endnote 30.)

SUCCESSFUL PROGRAMS
(See endnotes 20, 29, 33)
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DusLIN, OHIO, AND THE BRIDGE STREET CORRIDOR

Dublin, a suburb of Columbus, converted a 1000-acre area which was in the core of its community
along Bridge Street from a low-density automobile-dependent one to a high density, mixed-use
pedestrian friendly one with seven districts including new office buildings, retail centers, entertain-
ment centers, and residential structures, which is easily accessible by major highways. Detailed
transportation studies were made and appropriate new inexpensive transportation was added to the
area. This new development provides places for younger workers to live and work and a place to live
for those who want to retire to an active lifestyle in an urban area without having to move back into
the core city. There is ample room for planned growth as more people decide to enjoy this lifestyle.
As part of future planning, the city envisions constructing a pedestrian bridge across the Scioto
River to connect to a park. Public and private financing has been used to establish this project.

AURORA CORRIDOR, SHORELINE, WASHINGTON

Shoreline, a suburb of Seattle, has changed the land use patterns of a 3-mile portion of State Route
99 from a highly congested complicated road which contributed to frequent accidents to a road with
landscaped medians, sidewalks on each side of the road, a trail paralleling the road, new lighting, and
a public plaza for recreational use and gathering of people. Public transportation has been upgraded.
Business access lanes have been added to the road. The city upgraded all of the infrastructure includ-
ing water, sewer, electricity, and communications. The individuals owning property on either side
of the road have been encouraged to upgrade and enhance the properties and properly use unused
or poorly used space. A 5-acre plot was set aside for senior housing, affordable housing and a new
YMCA building. The transformation of the area has allowed the landowners to increase their rents
and to make the locations even more appealing. All of this work has resulted in a sharp reduction in
accidents and deaths along the strip of the road as well as an increase in revenues for the city.

BeLMAR, LAkKEwooD, COLORADO

A 103-acre site including a large mall which no longer operated well and had substantial park-
ing areas, has been transformed into 22 urban-type blocks, based on a grid system, containing
880,000 square feet of retail space, 250,000 square feet of office space, 5000 public parking spaces,
and 800 residential units both owner-occupied and rental, as well as two educational institutions and
public plazas and parks as well as green spaces. Transportation to and from Denver was increased
appropriately to meet the new and future demands. The diversity and attractiveness of the area as
well as the ability to walk safely has already increased sales in the various stores and has created a
perception of success.

City Centre, HOusTON, TExAs

An obsolete mall property in the suburbs of Houston, Texas, was converted into a thriving com-
munity of offices, residential areas, and entertainment sources. The development has 700 resi-
dential units of all types. It is located at the intersection of major highways and is accessible to
millions of people. It has 4000 spaces for parking but emphasizes pedestrian circulation through
the entire area.

INDIANAPOLIS, INDIANA

Two former gas stations, which were brownfield sites, had the underground storage tanks and also
all other sources of contamination removed. The area has been redeveloped into residences, with
storefront retail use on the lower level and condominiums on the upper level of the structures.
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WORCHESTER, MASSACHUSETTS

A group of stakeholders with assistance from the federal government cleaned up and decontami-
nated a brownfield site of 30 acres, which had been a metal fabrication, auto dealer and repair shop,
to provide better living conditions for a culturally mixed area. Vacant lots and substandard residen-
tial properties were converted into affordable housing where ENERGY STAR products were used
and materials were environmentally friendly. The 7.4 acres of underutilized industrial buildings
which had been contaminated were converted into a new Boys & Girls Club and outdoor athletic
complex.

GREENVILLE, SOUTH CAROLINA

The City of Greenville in the foothills of the Blue Ridge Mountains from 1982-2004 added
$160 million of new residential construction and has spent another $100 million in renovating
older neighborhoods. This has resulted in a thriving downtown area and what is being called a
“state-of-the-art” community in which to live. However, 1.2 miles from this downtown the West
Greenville Center area of 230 acres consists of large numbers of people (mostly from minori-
ties) living below the poverty level, high unemployment, and dilapidated and limited afford-
able housing with extremely poor infrastructure. The area has a large number of brownfields,
mostly large, abandoned or barely used industrial operations. In addition, there are gas stations,
dry-cleaning facilities, railroad properties, and other sites with unknown amounts of environmen-
tal contamination. The city, working with several Environmental Protection Agency programs
and grants in partnership with Clemson University and others did an intensive study to determine
the environmental problems existing in the various brownfield sites. Ground-penetrating radar
was used as one of the techniques for determining underground storage tanks and contamination.
Necessary cleanup for decontamination followed on several properties. One project involved
collaboration between the Upstate Homeless Coalition of South Carolina, the South Carolina
Department of Mental Health, the Greenville Mental Health Center, the Phoenix Center for
substance abuse, community churches, the US Department of Housing and Urban Development,
state housing programs, and the City of Greenville. A brand-new structure was built that pro-
vides a safe haven for the chronically homeless in Greenville and in South Carolina. The vast
majority of the people seeking shelter are mentally ill as well as homeless. Another property was
purchased by the Salvation Army of Greenville and it built a community center for disadvantaged
residents and their families. Besides this group, a local Boys & Girls Club has access to and uses
the facility for programs. A new elementary school is being built next to the community center.
Critical housing and care will follow.

BALTIMORE, MARYLAND, HOUSING AUTHORITY

The Baltimore Maryland Housing Authority was established in 1937 when the federal govern-
ment gave the states and localities the funds to fight urban slums. Baltimore was one of many
cities that developed public housing programs and replaced slum tenements with clean, safe, and
affordable housing for poor and working families. It ensures that all citizens in Baltimore have a
decent place to live in a decent neighborhood. It has been extremely successful and is currently
operating at a high level of performance. It serves over 20,000 people in some 10,000 housing
units which are maintained properly for people who would otherwise be living in conditions that
can be part of the underlying problems that lead to acute and chronic disease and injury. The
Housing Authority also provides assistance to a variety of people regarding: valuing vacant lots
and properties; code enforcement; community services; fair housing; green, healthy, and sustain-
able homes; land resources; resident services; housing voucher programs; permits; and plans and
reports. (See endnote 44.)
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4 Children’s Environmental
Health Issues

STATEMENT OF PROBLEM AND SPECIAL INFORMATION

INTRODUCTION

This chapter on children’s environmental health issues of necessity will have to have a lengthy
introduction, some historical facts, and a more complete problem and special information statement
than the rest of the chapters. It will be necessary to learn about the distinctive qualities and issues
of the child versus the adult. Also, instead of having a separate chapter on the school and preschool
environment, these topics are included in this chapter.

This chapter differs from the others because we are speaking about a specific group of people
and how the various environmental pollutants and other social issues affect them, instead of learn-
ing about an overriding environmental concern and its subissues and the effects on humans and
ecosystems.

If we do not protect and promote the health and welfare of our children, we lose our future. There
is a huge economic cost to our society from the unintended consequences of building our global
economy, through the production, use, and improper disposal of chemicals and chemical products,
which have a profound effect on our children and their lives. (See endnote 23.)

Throughout recorded history, there has been the push and pull of using our children for working
in industry as if they were small adults and could help sustain the family. This is still true in some
emerging nations, as well as in industrialized nations, where children are exposed on a daily basis to
chemicals known or suspected of causing cancer, developmental damage, reproductive damage, and
neurological damage. Many of these chemicals persist in the environment for long periods of time
and are carried to many distant areas from the point of origin, by water, air, and food.

Past
(See endnote 42)

Throughout the industrial revolution and even afterwards in industrialized nations, children wear-
ing highly flammable clothing were forced to work under intolerable conditions, such as long hours
in filthy sweatshops, under extremes of temperature and poor lighting, and around open fires, and
this led to injuries, disease, and early death. Children working in mines and as chimney sweeps
were special problems, with enormous numbers of injuries, illnesses, and deaths. The ratio of
women and children, because they were cheap labor, to men working in factories was four to one.
The development of the steam engine allowed factories to be moved from areas around streams and
rivers into the cities.

Women and children, especially, although men were also involved, had inadequate food, poor
clothing, sparse medical care if any, and therefore a very short life span. They were afflicted with
typhus fever, typhoid fever, diphtheria, rickets, tuberculosis, scarlet fever, smallpox, and of course
cholera. The living conditions found by Chadwick, Shattuck, Griscom, and others were simply intol-
erable. (See endnotes 26, 27.) This was true of the 19th century, 20th century, and in some cases still
occurring in the 21st century. Further, environmental disasters which occurred and affected large
numbers of people had even more profound effects on children. Coal smoke and other industrial
pollutants caused substantial deaths from respiratory disease and asthma. In 1900, in Australia,
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there was an epidemic of lead poisoning among children who ingested lead-based paint. In the
1950s, in Minimata Bay, Japan, methyl mercury in fish, ingested by children, caused limb defects
and mental retardation. In the 1960s and 1970s, pregnant women who ingested polychlorinated
biphenyl (PCB)-contaminated rice bran oil had fetuses that became small and sick children. Tobacco
use has resulted in premature babies and compromised respiratory systems.

There are highly significant racial and ethnic differences, as there always have been (read the book
The Jungle by Upton Sinclair, about the lives of ethnic minorities in Chicago at the beginning of the
20th century) in the rates of disease and disabilities from environmental toxicants, pollutants, and
microorganisms. Apparently, this is due to these groups living in close association with areas of work,
areas of significant pollution, in overcrowded housing in inner cities, or in agricultural areas where the
individuals and children are in close contact with agricultural chemicals. Children were also poten-
tially exposed to serious disease from microorganisms in childcare settings, at home, and at play.

The conditions of the 19th century and 20th century led to a variety of commissions that reported
that the rate of sickness and death among children needed to be sharply reduced.

New laws were passed and working conditions for children improved. (See endnotes 28, 32.)

Child labor laws (part of the Fair Labor Standards Act of 1938) and mandatory school attendance
helped reduce illness, injury, and death among children. The conditions of urban housing and neigh-
borhoods were examined in great depth and numerous changes were made and continue to be made
in the housing environment, school environment, work environment, and recreational environment.
Further, many professional associations, civic organizations, the local and state government, the
federal government, businesses and industries, and civic-minded individuals worked individually
and at times together to improve the life of the child. (See endnote 12.)

PRESENT

In the developing world, there has been a failure to establish the foundations of good public health
practice. There are highly persistent problems of water and airborne infections, diseases spread
through mosquitoes and flies, poor environmental sanitation, overwhelming amounts of fecal mate-
rial and solid waste, poor nutrition, and extremely poor housing. Children are most affected by these
circumstances. In the industrialized world, even though some of these situations occur, children are
most affected by where they live and environmental pollutants.

Children have always been exposed to diseases from microorganisms. However, with the onset
of the use of antibiotics and successful vaccination programs, many of these diseases appeared to
be a thing of the past. This is no longer true in many instances. Complacency, lack of good sani-
tary practices, contaminated water and food, overuse of antibiotics, refusal to vaccinate children
based on highly erroneous so-called scientific data, and the emergence of new microorganisms
have created the potential for very serious outbreaks of disease. Once again there is serious concern
about the spread of cholera, cryptosporidiosis, hepatitis A and B, meningitis, pneumonia, rotavirus,
shigellosis, tuberculosis, Escherichia coli 0157:H7, vancomycin resistant staphylococcal infections,
hantavirus, Streptococcus infections, etc.

In addition to social media being used to spread erroneous information concerning the health
effects of vaccinations and the determination of some people to try to convince others not to vac-
cinate their children, other types of erroneous information have been spread. For instance, there is
supposed to be a “5-second rule, 10-second rule, or 15-second rule” depending on the part of the
country that you live in which states that “if an object or food falls on the floor, if you snatch it up
immediately within the appropriate time, the individual can give it back to the infant or small child
to consume or play with.” This is entirely and completely wrong and based on information that
was made up by someone. Anything that’s on the floor for any amount of time is contaminated and
every floor is contaminated no matter how well it is cleaned. Children are particularly susceptible
to disease and therefore even greater care must be taken about anything that they will ingest or put
into their mouths, as children do.
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In the past, there have been many special commissions to improve the health of children. In April
1997, President Clinton issued Executive Order 13045, Protection of Children from Environmental
Health Risks and Safety Risks, which directed federal agencies to make a concerted effort to deal
with the health issues of children because of their increased susceptibility to toxic chemicals and air
pollutants. The Executive Order established an interagency task force, chaired by the administrators
of the US Environmental Protection Agency (EPA) and the US Department of Health and Human
Services. It also created in the EPA an Office of Children’s Health Protection, and the Children’s
Health Protection Advisory Committee.

The World Health Organization Task Force for the Protection of Children’s Environmental Health
organized the Fourth Ministerial Conference on Environment and Health in Budapest, Hungary in
2004 to be totally devoted to children’s health issues. (See endnote 30.)

Globally, there has been a substantial reduction in the number of children dying because greater
attention has been given to the prevention of disease and injury. However, a great many children’s
deaths still occur in sub-Saharan Africa and Southeast Asia. Diarrheal-type diseases, typically
caused by contaminated water or food, continues to be the second leading cause of death in children
under 5 years of age globally. Many of these children are malnourished, have impaired immunity,
and may be living with people who have HIV and therefore are even more susceptible to the effects
of diarrheal-type diseases, especially dehydration which can lead rapidly to death.

The child mortality rate in industrialized countries is much lower than the previously mentioned
regions of the world. Many of the deaths are related to poor maternal care, poor nutrition, second-
hand smoke from tobacco, diarrhea, pneumonia, malaria, and measles.

Infant mortality rates in American cities especially among African-American children are much
higher than among non-African-American children. Although poor prenatal care and unsafe sleep-
ing practices may be part of the problem, environmental factors have to be considered. Also there is
a vast environmental health concern about lead-based paint in the older housing stock found in the
inner cities where especially the underserved minorities live, which creates serious risk for children
for elevated blood lead levels.

The Commission for Environmental Cooperation working with public health organizations and
the governments of Canada, Mexico, and the United States released the first ever report on children’s
health and environmental indicators in North America on January 26, 2006. The report presented
13 indicators of environmental problems that affected children. They included outdoor air pollution,
indoor air pollution, asthma, blood lead levels, lead in the home, industrial releases of lead, indus-
trial releases of selected chemicals (153), pesticide residues on foods, drinking water contamination,
general sanitation including lack of sanitary sewers, and waterborne diseases. Older homes in all
three countries contribute to the lead poisoning problem. Mexico has the worst challenge regarding
water and basic sanitation, which leads to disease and injury. Approximately 123 million children
are at risk in the three countries. (See endnote 15.)

As an example of the current problems of exposure to toxic chemicals or environmental pol-
lutants, which may harm the health of 74 million children in the United States, the Government
Accountability Office states that 66% of the children live in counties which exceed the allowable
levels for at least one of the six principal air pollutants that cause or aggravate asthma. The medical
costs alone are estimated to be $3.2 billion per year.

There is a disparity between Latino children and other children in the United States. Although,
Latino children only make up 16% of the total population of children, they suffer disproportionately
from exposure to air pollutants, pesticides, toxic industrial chemicals, and lead and mercury from
candy, traditional folk remedies, religious practices, etc. In addition, a substantial number of these
children tend to live either in agricultural settings, with all the problems of agricultural chemicals
and migrant labor habitats, or in crowded urban settings and poor housing. An advisory group has
lowered the reduced action blood lead levels to 5 ug/dL, however no blood lead level is acceptable.

Latino children appear to be more susceptible than the general population to environmental
toxicants. Multiple exposures to environmental toxicants are added to preexisting disease, poor
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nutrition, poor healthcare, lack of food, and other problems, which increases the potential for seri-
ous acute disease, chronic disease, currently and later in life, and injuries. There is also a huge
barrier to protecting the children because the parents and children lack understanding of the sig-
nificance of environmental exposures. English as a second language may also be a serious barrier.

In the United States for children over 1 year of age and adolescents, injuries are the leading
cause of death and sustained disability. Globally, the injury problem is substantial, with many
injuries due to road traffic crashes. The response by various governments to this severe problem
of preventable injuries is underwhelming regarding the provision of funds, research activities,
and other resources.

There are many organizations and industries working to improve the health of children through
correction or amelioration of the problems of the environment. These organizations (professional,
civic, foundations, etc.) and how they interact with governmental entities will be discussed in vari-
ous parts of this presentation.

UNIQUENESS AND STAGES OF DEVELOPMENT OF THE
CHILD AFFECTED BY ENVIRONMENTAL STRESSES

(See endnotes 2, 11)

This presentation will examine, without going into great specifics, the unique physiological and
behavioral traits of the fetus and child and how they respond to environmental pollutants; the sev-
eral different environments the child is exposed to and subsequent potential increase in disease and
injury; and various problems and sub-problems of high-level and low-level exposure to environmen-
tal contaminants.

The child is recognized as a distinct entity with varying responses to the environment based
on time of exposure, physiologic maturity, differential reaction to a given exposure, and age of the
child. The exposed fetus or infant may have many more years than the adult to develop a particular
disease due to an exposure to an environmental contaminant. For the infant, toddler and child,
differences in his/her physiology, metabolic rate, mobility, increased surface area of body to in
relation to body mass, as well as body weight, consumption of water and food and intake of air,
especially close to the ground, potentially create additional burdens from levels of environmental
contaminants that might even be safe for adults. The differences in behavioral patterns of children,
such as considerable hand-to-mouth contact, eating of dirt, constantly exploring the environment
and tasting inedible things, may lead to the ingestion of environmental contaminants. Chronic low-
level exposures to chemicals and metals further complicate the potential for disease in children.
An infant’s respiratory rate is twice that of an adult. In the first 6 months of life, children consume
seven times as much water per kilogram of body weight as an adult does. From 1 to 5 years of age,
children consume three to four times more food per kilogram of weight than an adult. Children have
fewer dietary choices. Some toxicants can penetrate a child’s skin much more readily than that of
an adult.

Exposure of the child to toxic substances which may lead to disease is determined by the toxicity
of the substance, the route of exposure, and the various host factors. In order for a disease to occur
as a result of a given environmental contaminant, it must:

* Be dispersed into the environment

* Bein a medium to which the person is exposed

* Be in a medium which enables biological uptake of the substance
* Be absorbed into the body after exposure

» Cause a biological change in the person

» Affect a target organ adversely

* Create clinical symptoms of disease in a person
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Environmental contaminants are found in air, water, soil, and food sources. The route of exposure
is through breathing, skin, eating, and drinking, through the placenta or intravenously. The con-
taminants may be found in: agriculture, such as pesticides and fertilizers; occupational settings,
such as solvents and other chemicals; incinerators, such as a variety of hazardous air pollutants and
particulate matter; mobile sources, such as particulate matter and gases such as nitrogen oxides,
sulfur oxides, and carbon monoxide; in folk medicines and special cosmetics, such as lead and other
heavy metals; in the home, school, and recreational environment; and brought home from the occu-
pational environment. A new potential threat is the terrorist attack, which can create a multitude
of very serious air pollutants which can be inhaled by people within a reasonable distance of the
attack, can be consumed in food or water, or contaminants which can be absorbed through contact
with various parts of the body.

It is estimated that in the first 5 years of life, a child will consume an estimated 50% of the
pesticides that the individual will ingest over a lifetime. About 80% of the individual’s lifetime
exposure to damaging ultraviolet light occurs before 18 years of age. Despite the reduction in lead
poisoning from leaded gasoline, over 1 million children in the United States have elevated blood
lead levels, and another approximately 2 million children are at risk of lead poisoning, which can
be congenital in nature. Asthma, the most significant of the chronic diseases in children under 18 in
the United States, affects approximately 5 million children.

The differences in the child’s daily environment compared to that of the adult, such as in the
home, play areas, daycare environment, schools, and school buses, may contribute to the spread of
disease and injury, based on exposure to other children and the peculiarities and dangers of those
environments. (See Chapter 6, “Environmental and Occupational Injury Control” for additional
information on children’s injuries.)

PRECONCEPTION

The egg and/or sperm can be compromised by environmental conditions which cause genetic dam-
age that can lead to a viable but defective fetus. Preconception, mutagenic effects on either the pater-
nal or maternal side can be caused by environmental contaminants causing chromosomal anomalies
and new mutations. Environmental tobacco smoke has been associated with spontaneous abor-
tion, premature delivery, and low birth weight and is considered to be a human growth retardant.
Cocaine and other drug use can lead to an infant with addictions, congenital abnormalities, low
birth weight, and slowed neurological and behavioral development. Chronic alcoholism can lead to
spontaneous abortion, mental retardation, congenital heart disease, and slow growth. Poor maternal
nutrition potentially can compound the effects of environmental hazards which can cause problems
at conception and also in the fetus.

PLACENTA

The placenta is a semi-permeable membrane whose circulation is established around day 17 after
fertilization. It becomes a very important route of exposure for the fetus to a variety of contami-
nants. During the 6-week period that occurs after the beginning of the placental circulation, expo-
sure to a variety of environmental chemicals can cause profound systemic damage, well beyond
that which would be expected from the usual response to a given dose of the chemical. This is a
particularly vulnerable time for exposure to environmental pollutants, typically when the woman
may not know that she is pregnant and therefore would avoid specific environmental hazards.
Low-molecular-weight compounds such as carbon monoxide, fat-soluble compounds such as
polycyclic aromatic hydrocarbons and ethanol, and other compounds such as lead, easily cross the
placental barrier. These maternal contaminants can have come from the past and been stored in
the body or they can be part of the current exposure. The placenta has a limited ability to detox-
ify chemicals. Some water-soluble and high-molecular-weight compounds can also be a problem,
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because they may cross the placental barrier. An example would be bisphenol A (BPA), a chemi-
cal compound which has been used in producing plastics, as a fungicide, as an antioxidant, as a
flame retardant, in rubber, and as a polyvinyl chloride stabilizer. This chemical migrates into the
environment, especially in water. The journal Reproductive Toxicology published a warning in
August 2007 that BPA can likely cause various human reproductive disorders. A National Institutes
of Health (NIH) panel in August 2007 stated that BPA could cause some risk to the neurological
development of infants and children. (See endnotes 67, 68.)

FeTUS

Between the time of conception and birth, there is a huge vulnerability to the effects of environmen-
tal pollutants, which may be either short term or long term. The fetus undergoes rapid growth and
organ development. The actual effect of a given contaminant depends on the exact sensitive time
periods of exposure and the concentration of the environmental agent. The majority of these sensi-
tive time periods are found in the first trimester of the pregnancy. Environmental exposures can
reduce birth weight and cause premature birth or lead to certain birth defects. These babies are more
likely to die in infancy. If they do survive, they are at high risk of brain, respiratory, and digestive
problems in their early lives, as well as learning disabilities.

The fetus may be more prone to genetic damage from much lower concentrations of chemi-
cals than the adult. The fetus clears the toxicants much less efficiently than the adult does. The
developing nervous system is extremely sensitive and the specialized organs and tissues are highly
vulnerable to deficits in oxygen and nutrients, as well as to toxic chemicals. A number of polycy-
clic aromatic hydrocarbons are reproductive and developmental toxicants, as well as mutagens and
carcinogens. They can bind to the DNA and damage it. They can disrupt the endocrine system by
altering the metabolic pathways of the natural hormones or interfere with their activities. Polycyclic
aromatic hydrocarbons are found in ambient air indoors and outdoors, attached to particulate matter,
at the workplace, in food, in water, and associated with a variety of activities.

The fetal brain is unusually vulnerable because it lacks a blood—brain barrier and so does not have the
ability to detoxify chemicals. Learning and behavioral disabilities may be the result of a complex inter-
action of genetic, social, and environmental factors, including low-level exposure to toxic chemicals.

Exposure to lead within the uterus during this time period causes more damage to the ner-
vous system than at any other time of development. The lead exposure may cause hyperactivity,
compulsive behavior, reduced IQ, and aggression. Exposure to ethanol can lead to brain malfor-
mation and fetal alcohol syndrome. Exposure to methyl mercury has caused cerebral palsy and
severe mental retardation. Even small amounts of mercury can impair 1Q, language develop-
ment, visual-spatial skills and memory. Elevated levels of manganese can cause hyperactivity
and are associated with Parkinson’s disease. PCBs can decrease reflexes and IQ, and delay men-
tal and motor skill development. Tobacco smoke and nicotine can reduce IQ and lead to learning
disorders.

Other chemicals are endocrine disruptors, altering and interfering with normal hormonal func-
tion by binding to receptors, blocking them or interfering with proteins which regulate the produc-
tion, transport, metabolism, and activity of hormones. Endocrine disruptors can work at very low
dose levels. The effects of the chemicals may not be seen for years. The fetus can experience acute
toxicity to carbon monoxide at levels that are harmless to healthy children. Other chemicals, which
have teratogenic properties, can cause birth defects, congenital anomalies and congenital malfor-
mations, and abnormalities of structure, function, or metabolism.

Fetal exposure to environmental pressures such as heat, noise, and ionizing radiation may occur
from outside of the placental barrier. Also, exposure of the parents prior to, or at the time of concep-
tion, to anesthetic gases and some solvents can produce adverse reproductive effects. Exposure to
lead within the uterus during this time period causes more damage to the nervous system than in
any other time of development.
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EARLY CHILDHOOD (0—2 YEARS)

Air toxics and other environmental chemicals can impair the development of the brain, lung,
and neurological and immune systems of the infant and small child, as well as have a direct
effect on these biological systems. Infants are highly susceptible to chemical exposure because
of the premature development of the body’s chemical detoxifying mechanisms, such as the liver
and metabolizing enzymes. Air toxics can exacerbate many existing health problems, especially
asthma. Infants who are born health compromised, premature, and with low birth weight are par-
ticularly vulnerable. Infant mortality is exacerbated by high concentrations of nitrogen dioxide,
which apparently is a contributor to sudden unexpected infant death syndrome. High levels of
carbon monoxide and PM,, also contribute to elevated infant mortality. Environmental tobacco
smoke, excessive exposure to sunlight, pesticides and other chemicals, environmental contami-
nants brought in from the occupational environment, etc., profoundly affect the infant and small
child.

The growth rate of tissues and organs, up to about the first 9 months, is faster than during the
rest of life, making these tissues more vulnerable to carcinogens. Cancer is the fourth leading cause
of death of this age group. A variety of factors, including genetic abnormalities, ionizing radiation,
viral infections, certain medications, industrial and agricultural chemicals, and exposure to alcohol
and tobacco products, can be involved in the development of childhood cancer. Childhood cancer
increased by 13% from 1973 to 1997. The other concern is that the early exposure may increase the
risk of cancer over a person’s lifetime.

Since there is a small amount of body fat in children, this leads to a concentration of lipid-
soluble chemicals in smaller areas of the body. Plasma protein binding is reduced because of a
lower plasma albumin concentration, causing higher chemical levels and potential toxicity. It is
the unbound fraction of the chemical which has the pharmacological effect. The thick keratin
layer of the skin, which protects the adult when he/she comes in contact with a toxic substance, is
incomplete in the small child. Infants and toddlers are frequently placed on the floor, carpet, or
grass, where they have much greater exposure to chemicals that have been used on these surfaces,
such as multiple organic chemicals from carpet, pesticide residues, cleaning compounds, and fer-
tilizers. Also, the height of the child is significant if the chemical is heavier than air and may be
found in the breathing zone. Toddlers (1-2 years of age) are also vulnerable because of their level
of absorption, detoxification, and organ development. The younger the child, the higher the child’s
respiratory rate, and therefore the greater the effect of the inhalation of air contaminants such as
air pollutants, dust mites, cockroach antigens, viruses, etc. There is a greater potential for lung
problems and asthma.

The small intestine of a newborn absorbs nutrients at a high level. If the child is exposed to lead,
the lead would compete with calcium for rapid transport. Although breast-feeding is considered to
be the optimal form of infant nutrition, a baby is vulnerable to the current and historic maternal
exposure to fat-soluble chemicals such as dioxins, other chlorinated pesticides, PCBs, and lead.
Formula feeding involves large quantities of water which may contain heavy metals and nitrates
that are not eliminated by boiling water. Toddlers eat a diet rich in fruit, grains, and vegetables with
a greater risk of food-borne pesticide residues. The ingestion of soil by toddlers can result in lead,
pesticides, mercury, lawn chemicals, or floor cleaning products also being ingested.

The infant uses milk as his/her primary source of nutrition. Although the addition of drink-
ing water to powdered milk products can be hazardous in some instances based on the level of
contamination in the water, breast milk cannot be considered to be totally safe if the mother
is exposed to substantial quantities of chemicals. Because of bioaccumulation of a variety of
chemicals which persist in the environment, the infant may be exposed to them in the breast milk.
These chemicals may include organochlorine pesticides, PCBs, polychlorinated dibenzodioxins,
polybrominated diphenyl ethers, polycyclic aromatic hydrocarbons, mercury, lead, nicotine, and
some solvents.
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YOUNG CHiLD (2—6 YEARS)

The young child is involved in substantial mobile activities, which leads to an expansion of the
area that the child normally resides in and the risk of exposure to environmental contaminants and
injury causing accidents increases. Lead poisoning is a serious problem in children who eat foreign
objects. This is an eating disorder called pica where kids will put paint chips from peeling areas
inside the house into their mouth, chew on painted surfaces within the house, or eat dirt outside
which may contain lead. The child spends considerably more time outdoors.

YOUNGER SCHOOL-AGED CHILD (6-12 YEARS)

The child spends more time outdoors, in school and after-school environments, and in sports activi-
ties. Outdoor air pollution becomes a serious concern. Normal outdoor activities could include the
ingestion or inhalation of arsenic, mercury, and other environmental toxicants. There is a greater
propensity for unregulated sports injuries. Football is particularly a potential contributor to numer-
ous injuries in the present and future.

(The school environment will be discussed separately for all age groups.)

ADOLESCENT (12—18 YEARS)

The preteen and teenager is involved in increasing potential exposure to all types of contaminants.
Because of risk-taking behaviors, these individuals, especially boys, get involved in going into
environments where industrial waste, abandoned buildings, and hazardous situations may exist.
They may also start experimenting with psychoactive substances, such as hard drugs, prescrip-
tion medicines, and sniffing of solvents. Children may start smoking and use alcohol. Children
become sexually active and are exposed to a variety of diseases. Gangs, especially in poor areas,
contribute to a considerable amount of violence not only among children but also among all age
groups in society.

The child may be involved in hazardous jobs or activities where he/she is exposed to workplace
hazards found in the adult occupational environment. The child’s hobbies or actual job may lead to
serious problems of safety or environmental hazards, which may cause disease or injury. The motor
vehicle accident and injury rate for adolescents aged 16—19 is considerably higher than for drivers
aged 20 and older.

A lack of maturity and a wish to explore new things, without using proper judgment, can result
in short-term or long-term injury or illness. It can also lead to a reduction in the proper operation of
the immune system and make individuals more susceptible to disease.

SpeciAL CIRCUMSTANCES AND Risk FACTORs
(See endnotes 4, 31 and Introduction)

The problems of environmental pollution and its effects on children will increase in the years to
come because of environmental pollution. This is especially true of the older cities where industries
built their factories near the rivers for a source of water and disposal of waste of all types. Cheap
housing was built next to the factories to provide accommodation for the necessary workers to build
the products that were being made as a result of the industrial revolution. This housing stock was
poorly built and proper sanitary services were rarely provided. In addition, because they were so
close to the factories’ air pollutants as well as the pollutants buried in the ground close to the factory,
location became a serious source of potential disease for this very poor and usually immigrant pop-
ulation. The current urban poor typically live in this type of housing or facilities close to or on con-
taminated land. This then becomes a problem of environmental justice because the enforcement of
environmental laws tends to be considerably more lax than in more prosperous areas. The concept
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of environmental justice states that regardless of race, color, national origin, or income, all citizens
should be given the same opportunity to live in a clean environment free of pollutants and other
problems which may affect the residents.

The release of pollutants is a byproduct of the improvements in agriculture and industrial pro-
cesses which enhance our economy and make our lives better. The major question will be how to
accomplish these improvements without adversely affecting certain select communities.

It is estimated that in the first 5 years of life, a child will consume an estimated 50% of the pesticides
that the individual will ingest over a lifetime. Despite the reduction in lead poisoning from leaded gaso-
line, over 1 million children in the United States have elevated blood lead levels, and another approxi-
mately 2 million children are at risk of lead poisoning. Asthma, the most chronic of children’s diseases in
the United States, affects approximately 7 million children below the age of 18 (see Introduction). About
80% of the individual’s lifetime exposure to damaging ultraviolet light occurs before 18 years of age.

SOCIETAL RISK
(See endnote 24)

THe EcoNOMY

States and local communities counting on federal stimulus money will always be in danger of mak-
ing sharp cuts in programs, including those for children, who are at greatest risk during times when
there is a poor economy, falling revenue, and people have increased needs due to unemployment and
recession. At a time when there is a better understanding of the harmful effects of environmental
pollutants on children, and the need for diagnosis and treatment of these children, there will be a
substantial reduction for those on Medicaid. Further, denial of additional unemployment benefits
will have a disastrous effect on children, good nutrition, and housing. Provisions must be made for
putting special funds into a rainy day account during the prosperous years to meet the needs in
times of recession which occur during various business cycles.

HOMELESSNESS

An estimated 2.3-3.5 million Americans are homeless at least once a year. People of all ages, geo-
graphic areas, occupations, and ethnic groups are involved. Unfortunately, homelessness has a dis-
proportionate effect on women and children. It is estimated that families with children comprise one
third of the homeless. Many of these families are led by a woman who has limited education and
limited potential for earning, if a job could even be found. Almost 1 million of the children enrolled
in public schools were homeless during the 2009-2010 school year. The economic downturn, loss
of jobs, foreclosures, and lack of housing for those who are at the poverty level contribute to this
substantial problem. In addition, there are an estimated 575,000 to 1,600,000 runaway youth, who
then become homeless.

Homelessness, especially for children, leads to hunger, poor physical and mental health,
missed schooling, and disruption of schooling because of frequent moving. Many of these chil-
dren already have problems which are now exacerbated by the homelessness. They frequently have
asthma and have been exposed to lead. Where living accommodation can be found, typically it is
in an area at high risk of environmentally adverse situations. Even though these children have the
greatest need, frequently they receive fewer services than other children.

HUNGER

In 2010, over 48 million Americans including many millions of children had inadequate
food or at times no food on a regular basis. Hunger increases the potential serious effects of
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environmental contaminants. In eight states and the District of Columbia, over 20% of the
child population consistently go hungry. About 20% of Americans use at least one of the US
Department of Agriculture nutrition assistance programs every year. About 50% of infants
born in the United States get support from the Women, Infants, and Children Program. Some
55% of schoolchildren participate in the National School Lunch Program and School Breakfast
Program, with 50% of the lunches and 71% of the breakfasts given free to the children. The
hunger creates a huge cost to society as well as all the potential problems for our citizens who
are food insecure. Although hunger is detrimental to all people, it is especially so to the devel-
oping child. (See endnote 33.)

Maternal undernutrition during pregnancy increases the risk of poor birth outcomes, including
premature birth, low birth weight, smaller head size, and lower brain weight. Premature babies are
at greater risk for a series of health problems and learning problems when they reach school age.
During the first 3 years of life the brain develops very rapidly. If there is too little energy provided,
or a lack of protein and nutrients, there are deficits in cognitive, social, and emotional development.
This affects 5-10% of American children under the age of 3. Hungry children in school show
7-12 times as many symptoms of conduct disorders such as fighting, having problems with teachers,
not following the rules, stealing, etc. as children who are properly nourished.

POVERTY

The current economic situation severely affects the lives of millions of Americans, including a
large number of children. Those most affected are minority groups including African-Americans,
Hispanics, and American Indians. Poverty has a dramatic effect on the academic outcomes of chil-
dren, especially during the early years. Schools which the children attend typically are underfunded
and out of date. The neighborhoods tend to be unsafe and areas where crime is more prevalent.
Children suffer from both physical and emotional health problems. Accidents and related injuries
are common.

Poor MebicAL CARE

The high cost of health care has a very negative effect on a population of young children. The par-
ents are unable to provide medical care or prescription medicines for themselves or their children.
Many parents have a choice of providing food and housing for their children, or proper medical
care, and food and housing has to take priority. Approximately 90% of these children are in house-
holds where there is some insurance, but still the amount is inadequate. Where a child under 3 does
not receive adequate health care, the child is more likely to be hospitalized. The child is then poten-
tially at risk for developmental delays, fair or poor health, and hunger. The mother is more likely to
be depressed and to be in fair or poor health herself.

LANGUAGE BARRIERS

There is a serious concern about the effect of language barriers on the accumulation of information
about environmental health hazards in minority communities. Cultural diversity may be a serious
barrier to health. For example, immigrants from the Middle East and the Horn of Africa distrust
government and do not allow females to be addressed by other people. This may also apply to other
groups. Also, when specific instructions or information needs to be given to a group of citizens in
order to avoid environmental health hazards, language barriers may cause the citizens to misun-
derstand or not utilize the information to protect themselves. Community leaders may not have
the resources or the information to teach the non-English-speaking members of their society how
to avoid these hazards. Unfortunately, many minority groups including Latinos are living in areas
with poor environmental conditions. Latino children disproportionately have asthma which has
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been caused or exacerbated by air pollution, both indoor and outdoor. Pregnant Latino women are
subjected to more of these pollutants.

While pollution in the United States is a health risk for everyone regardless of race, ethnicity, lan-
guage, or country of origin, a high percentage of Latinos are exposed in urban and agricultural areas
to higher levels of air pollution, unsafe drinking water, pesticides, and lead and mercury contamina-
tion. Approximately 1.5 million US Latinos live in unincorporated communities with substandard
housing along the US—Mexico border. There is a lack of potable water and sewage treatment and
therefore a serious risk of waterborne diseases such as giardiasis, hepatitis, and cholera. More than
one third of US Latinos live in the Western states, where arsenic, industrial chemicals, and fertil-
izers can readily contaminate local drinking water supplies. About 88% of farm workers are Latinos
who are exposed to pesticides and other agricultural chemicals, which can lead to cancer and
other health effects. Hispanic children have blood lead levels twice as high as other children. (See
endnote 34.) Some other cultures may promote the use of eye makeup for children. Unfortunately,
lead has been found to be one of the ingredients in the makeup.

Mercury is a special problem because of consumption of large quantities of fish not only com-
mercially caught but also individually caught. Because of language barriers, many of the individual
fisherman are catching fish in contaminated waters, since these fishermen do not either hear about
fish advisories or do not understand them. Certain religious and cultural practices create another
route of exposure for mercury, which may be sprinkled indoors for religious reasons. Folk remedies,
especially for indigestion or gastroenteritis, and cosmetics to make skin lighter may contain mer-
cury compounds.

CLMATE CHANGE
(See endnote 14)

Climate change may affect the health of children, and cause serious illness and injury and even
death. Climate change can result in poorer air quality, especially in cities. Ozone levels can rise.
Climate change may affect the growth, survival, transmission and distribution of disease-causing
organisms. This is a particular problem regarding the ingestion of food and liquid, which may be
contaminated. Infectious diarrhea, the second leading cause of death in young children under age 5,
is associated with contaminated water.

Climate change can increase sharply the numbers and diversity of insects and arachnids. This can
lead to various mosquito-borne diseases and also tick- and louse-borne diseases. Tropical diseases
such as dengue fever and chikungunya may now be transmitted in the continental United States.
Flies are more prevalent and also contribute substantially to disease outbreaks.

Children have a smaller body mass to surface area and therefore are at greater risk of heat-
related illnesses, such as heatstroke and heat exhaustion, which can lead to serious illness or death.
Extreme temperatures and extreme weather compound the health and safety effects of large areas
that are highly contaminated and are substantially cluttered with all types of solid and hazardous
waste including building materials. There is also an increase in infectious diseases, mental health
problems, and behavioral problems. Children are more vulnerable in severe weather than adults, not
only because of their size and inexperience but also because they rely upon the adults to take care
of them and provide for them. The children’s lives are totally disrupted by severe weather and they
cannot understand what has happened, why it happened, and what to do to make it right.

ECONOMIC EFFECTS OF POLLUTANTS
(See endnote 35)

The US EPA’s National Center for Environmental Economics is the key agency that provides tech-
nical expertise to all federal agencies, Congress, universities, and other organizations in analyzing
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the economic and health impacts of environmental regulations and policies. It has produced a book
entitled Children’s Health Valuation Handbook as a reference tool to help conduct economic analy-
ses of EPA policies that affect risks to children’s health. It is used to help estimate the value of the
health benefits to children from an environmental improvement and incorporates this value into the
benefit—cost analysis of the proposed rule. It utilizes the following information: hazard identifica-
tion, dose—response evaluation, risk characterization, quantification specifying the ways in which
changes in children’s health affect their welfare, and a monetary valuation of the welfare effects.
An example of how this information is used would be when the Food and Drug Administration
conducted an economic analysis while developing final regulations concerning the safe and sanitary
processing of fruit and vegetable juices. There was a determination made of the long-term toxic
effects in children due to lead and also illnesses because of E. coli and the potential long-term cost
involved to rectify these situations. Another example would be the estimated cost of the develop-
mental delays due to prenatal secondhand smoke exposure in New York City. The estimate of this
was $50 million dollars a year.

The economic cost of disease and disabilities caused by environmental contaminants is usually
measured using an “environmentally attributable fraction” (EAF) model. This model estimates the
proportion of the cost attributed to environmental exposures to contaminants. The cost of illness
estimates is based on direct healthcare costs, including hospital and nursing home care, prescription
drugs, home care, physician care, and other related services, and indirect costs from lost productiv-
ity due to disease and premature death. Costs not included, which may be very significant, are those
related to the psychological and emotional loss to patients, families, friends, and communities.

SPECIAL PROBLEMS OF WHERE WE RESIDE AND RISK FACTORS

All children and their families need assistance from schools, pediatricians, and other medical and
social work personnel. However, inner-city children and agricultural children also need specific
nursing and environmental health assistance to help determine existing, problems related to the
home and home environment, and how to resolve them.

There are at least three potential home and neighborhood environments that need to be exam-
ined. These are the urban environment, suburban environment, and agricultural environment.

URBAN ENVIRONMENT

The urban environment for the purposes of this discussion is the overcrowded, older, congested
neighborhood with older homes, especially those that were originally single-family and now are
broken up into a multitude of apartments. A house that once held from two to nine people now
holds 60 or 70.

The schools tend to be considerably older and have the types of problems that come with older
school structures. The components of the structures that cause major health, safety, and learning
problems are: inappropriate temperatures, indoor air quality, and outdoor air quality; poor light-
ing and acoustics; inadequate and outmoded science laboratories, workshops, and equipment; and
overcrowded school buildings. In addition, the condition and operation of the equipment in the food
service areas, the drinking water supplies and equipment, the number and condition of lavatories,
the sewage disposal systems, the solid and hazardous waste materials disposal systems, and the haz-
ardous materials storage areas may be questionable and cause additional hazards. Older facilities
that are improperly maintained become an underlying factor in contributing to a variety of injuries.
The oldest school buses with the greatest number of problems contributing to air pollution tend to
be found in these areas. Fire safety is a serious concern. There is a lack of good communications
systems for emergencies and security systems to protect the students, faculty, and other individuals
within the structure. Many studies have shown that children in this type of environment perform at
a lower level academically than children in better facilities. (See endnote 36.)
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Socioeconomic factors cause more children to live in poverty than any other age group in the
United States. Their families are more likely to live in public housing or older rundown housing in
parts of the city which are in close proximity to industry and overcrowded conditions. The amount
of environmental contamination is increased substantially because of locally heavier air pollution
and increased levels of contaminants from automobiles and trucks. Benzene and particulate matter
are especially of concern in these settings. Further, children living in poverty tend to underutilize
healthcare services, and if they have asthma or other respiratory-type diseases, they have further
complications. One of the triggers for asthma is exposure to roaches and mice and their droppings.

Over the last several years, studies were conducted by the Columbia University Center for
Children’s Environmental Health in Northern Manhattan/South Bronx, New York involving
African-American and Latino pregnant women and their children. Their health and conditions
within their environment were measured on a regular basis and a determination was made con-
cerning the environmental agents that affected the fetus, newborn, and small child. These research
study participants were exposed on a regular basis to multiple common environmental pollutants
that can affect fetal and child development and respiratory health, or increase cancer risk. They
were exposed to polycyclic aromatic hydrocarbons in indoor air and outdoor air, pesticides, espe-
cially chlorpyrifos and diazinon, used in homes, phthalates, secondhand smoke, etc. The findings
indicated that polycyclic aromatic hydrocarbon exposure resulted in reduced birth weight, reduced
head circumference, especially in African-American babies, and lowered 1Q. Pesticide exposure
resulted in a delay in psychomotor and cognitive development, attention deficit hyperactivity disor-
der, and personality disorders. Secondhand smoke resulted in reduced cognitive development and
potentially asthma. Overall, a risk of asthma and increased risk of cancer from exposure to envi-
ronmental pollutant could be found in this group. The individuals within this study represent people
living in these types of inner city areas everywhere. (See endnote 19.)

SUBURBAN ENVIRONMENT

The second major environment is the suburban one, where homes are typically separated from
each other by a reasonable amount of land, and they tend to be newer and the schools are newer.
These are usually middle-class, upper middle-class and upper-class neighborhoods where there is
a considerable amount of education and financial support. The children who live in more spacious
or suburban environments are subjected to air pollution and special problems based on the loca-
tion. (See Chapter 3, “Sub-problems, Factors Leading to Impairment for the Built Environment in
Suburban Areas,” for a much more detailed discussion of this topic.)

AGRICULTURAL ENVIRONMENT
(See endnotes 6, 13)

The third major type of environment is the agricultural environment, where there is a mixture of
middle-class and lower-class areas based on the occupations of the parents. This is where you find
a substantial amount of migrant labor with all the problems associated with this group including
inability or low ability to work within the English-speaking world. This latter group lives in consid-
erable poverty and has a very insecure base for children’s health and growth. The children who live
within the agricultural communities are most vulnerable to agricultural chemicals and also poor
living conditions if they belong to migrant worker families.

Latino children are particularly at risk because they represent one in six children in the United
States but are mostly concentrated in areas of substantial exposure to air pollutants, pesticides, and
other toxic chemicals. Latino children have a higher rate of injuries, asthma, and lead and mercury
poisoning and are subjected to higher levels of cancer, which may also be caused by extensive ultra-
violet radiation exposure from the sun. Behavioral and developmental problems are greater in this



120 Best Practices for Environmental Health

group of children who typically have preexisting conditions and suffer from poor nutrition, poor
housing, inadequate medical care, and an inability to use existing resources because of language
barriers. Latino children along the US—Mexico border have additional problems because of envi-
ronmental contamination due to poor water, inadequate sewage disposal, hazardous waste disposal,
and poor solid waste disposal.

Farming and other agricultural work is associated with high rates of occupational injury, dis-
ability, and illness in all people, especially children, who have a disproportionate amount of serious
injuries and deaths.

Weather conditions are an added factor causing injury, illness, and death in the agricultural set-
ting for children. Typically, they work 10—12 hours a day in many cases in 100°F under a very hot
sun. This leads to many heat-related conditions, dehydration, and reduction in the normal body’s
resistance to disease. The sun can also be a cause of skin cancer at various times in the person’s life.

Drowning rates for all age groups of children are three times higher in rural areas than in urban
areas. Rural areas tend to have more bodies of water which are unsupervised, including farm ponds,
irrigation canals, and small streams. Also, liquid manure areas can easily become a place of drown-
ing for the small, inexperienced child. Abandoned wells which are not properly secured create
another potential hazard. Among older children, the consumption of alcohol before or during water
activities leads to drowning.

The machinery and tools that the children utilize are by nature very dangerous. Although they
may not be old enough to drive a car, they may be driving farm equipment which can cause severe
injuries and death. Many of the accidents are due to inexperience, lowered ability to recognize
potentially hazardous situations, and inadequate training. The resulting muscular and bone injuries
can affect the child for the rest of his/her life.

Modern farming in the United States has become in many ways a very large, resource-intensive
business. These farms tend to have higher production per acre, a reduction in biodiversity, and
increased dependence on fertilizers and pesticides that are not part of the normal environment of the
area and therefore are not easily assimilated into the local ecosystem. There is little understanding
of the true costs of production, the severity of the impact caused by environmental toxicants, and the
potential increase in disease levels, both short term and long term. Understanding of ergonomic fac-
tors related to farming procedures, prevention of injuries on the farm, and promotion of agricultural
worker health is of great significance in developing sustainable agricultural practices.

Children are exposed to a variety of chemicals, since 75% of all pesticides used in the United
States are used in the agricultural area. Especially significant is the high level of occupational lung
disease from exposure to organic dusts in many agricultural environments. Also present in the dusts
are endotoxins, bacteria, viruses, and fungi. In one community in the state of Washington, which
was close to pesticide-treated orchards, the levels of pesticide metabolite concentrations in the urine
of agricultural children were nine times higher than in other children. The children are exposed by a
multitude of different routes. Pesticides are found in the air, food, water, dust, and on clothing, tools,
vehicles, parents’ skin, shoes, and other surfaces.

The simple act of protecting oneself against disease by hand washing is typically not available to
the children or the adults and therefore they have far greater opportunity for spread of disease and
ingestion of chemicals.

The use of antibiotics in the agricultural setting has created in humans, especially children, resis-
tance to various microbes. This has also led to multidrug-resistant bacteria. In the past 10-15 years
there has been a rapid acceleration of the emergence of multidrug-resistant pathogens, especially
Campylobacter and Salmonella. Almost 20% of Campylobacter infections from food and 33% of
non-typhoidal Salmonella infections are found in children younger than 10 years of age. The rate
of infection of Campylobacter in children less than 1 year of age is twice as high as in the general
population. The rate of infection of non-typhoidal Salmonella in infants is 10 times as high as in the
general population. Children, particularly very young children, are at high risk of developing infec-
tions with drug-resistant organisms linked to the agricultural use of antibiotics.
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FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES
TO REDUCE HAZARDS FOR SPECIAL ENVIRONMENTS

HoMmE ENVIRONMENT
(See Chapter 3, “Built Environment—Healthy Homes and Healthy Communities’)

The home environment is discussed in various sections of this presentation. It is listed separately
here to give the reader a better understanding of the total picture of exposures to a variety of hazards
that children face in their daily lives. One of the major concerns of the home environment is child-
hood asthma which will be discussed below.

FACTORS LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR CHILDHOOD ASTHMA

(See the endnotes 3, 5, 8, 40, 41)

Asthma is a chronic disease of the airways carrying air to the lungs. The airways become con-
stricted and the linings become swollen, irritated, and inflamed. The developing lung is a special
target of environmental contaminants. The disease is caused by a combination of exposure to
allergic substances, environmental substances, infections and a genetic predisposition, and is
found more frequently in areas of lower socioeconomic conditions. The triggers for the disease
may be allergens and/or environmental conditions, including tobacco smoke, ozone, sulfur diox-
ide, inorganic acids, particulate matter, dust, molds, pollen, roaches, etc. Children, because of
their unique physiology and behavioral traits, react to much smaller doses of various asthma
triggers than adults. The condition, which has reoccurring episodes, can range from mild to life
threatening and is more prevalent in African-American children than white children. Asthma,
which affects over 9 million children and is very costly, is the most common chronic disorder of
childhood. It is on the increase, with outdoor air pollution and indoor air pollution being major
factors. Immediate medical care and environmental management by removal of triggers are
absolutely essential.

Best Practices for Preventing Childhood Asthma

* Install exhaust fans close to sources of contamination such as fuel-burning appliances,
wood stoves, kerosene or gas space heaters, fireplaces, etc., and then vent to the outside.

* Do not use gas cooking appliances as a heating source.

* Change clothing when coming home from work.

* Avoid using products that produce smoke, perfumes, various sprays, solvents, etc.

» Use high-efficiency particulate air filters in vents in rooms and in vacuum cleaners.

* Keep children away from trucks and buses that are idling.

* Monitor outdoor air quality while keeping children indoors during an unhealthy range of
air pollutants.

* Keep pets out of a child’s bedroom.

* Remove carpets from rooms and use other floor surfaces.

* Use a portable air cleaner with high-efficiency particulate air (HEPA) filters in a child’s
bedroom.

* Do not use ozone generators in living quarters.

» Use traps and baits to control mice and rats in living quarters.

* Encase all pillows and mattresses that a child sleeps on with non-permeable material and
wash all bedding in hot water weekly.

* Remove stuffed toys on the pillow of the child.

* Use a damp mop or rag to remove dust.

* Keep home and car totally smoke-free.
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* Reduce potential for mold/mildew by controlling leaks, venting bathrooms, clothes dryers,
and other sources of water.

* Keep the child away from air conditioning in the home and car when it is first started.

¢ Do not allow the child to rake leaves, mow lawns, or work with mulch.

e If mold or mildew appears, remove the child from the area and wash the area with chlorine
bleach solution.

FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES FOR SCHOOLS

PRESCHOOL ENVIRONMENT

About one half of the children in the United States are cared for by people other than their immedi-
ate family. Two thirds of two-parent homes have both parents working and therefore child care is
needed. Single-parent homes have 20% of the children in the United States who need child care.
The preschool or childcare setting may be unsafe and contribute to health problems. The most
prominent hazards for children are: toys and equipment; chemical hazards, such as cleaning materi-
als and disinfectants; biological hazards such as airborne and blood-borne infections; handling and
moving of equipment and children; unattended children; security of entry points and exits; avail-
ability of drugs and other medication; and visual or hearing impairment. There is a need for good
personal hygiene and good facility sanitation practices, infectious disease control, injury prevention
techniques, illness management, and emergency preparedness.

Bacteria, viruses, parasites, and fungi are readily spread by young children through close per-
sonal contact, hand-to-mouth behavioral traits, and inadequate personal hygiene. Infections can be
spread readily from person to person by means of hands and bodies. Infections may be spread by
the oral-fecal route, respiratory route, and blood, urine, and saliva. Many surfaces, such as diaper
changing tables, food tables, bathroom surfaces, fabrics, toys, and books, are contaminated and can
easily be the reason for the transmission of disease. (See endnote 23.)

Children under age 4 are especially at risk for injuries. Children are prone to drowning, motor
vehicle injuries, burn injuries, poisonings, choking, and suffocation.

There are a range of environmental contaminants found in early learning and childcare environ-
ments. The contaminants come from: outdoor air pollution; indoor and outdoor pesticide use; inad-
equate ventilation, and the inhalation of carbon monoxide and especially other contaminants from
painting, cleaning, and art supplies; dust carrying chemicals from furniture, carpets, televisions, com-
puters, plastic toys, and cleaners; dust tracked in from outside with all the usual contaminants; mold
from water-damaged drywall and carpets; lead from old paint, toys, and objects illegally painted with
lead-based paints; mercury from broken old glass thermometers and potentially from fish; radon from
surrounding soil; tobacco smoke from previous smoking areas; fragrances found in air fresheners,
cleaning agents, and perfumes; and fumes from disinfecting or cleaning products. (See endnote 1.)

Best Practices for the Preschool Environment (See endnote 1)

* Conduct a comprehensive study of the preschool environment to determine the types of
pollutants and microorganisms which may potentially cause disease and injury to children
and the appropriate measures needed to prevent this.

* Check the Air Quality Index and weather conditions each day before allowing children to
be out of doors. (This is especially important in areas where there is frequent smog, fires,
and excessive heat or excessive cold.)

* Locate children’s activities out of doors away from motor vehicles and parking areas.

* Do not allow motor vehicles to idle near the facility.

* Reduce the potential for motor vehicle exhaust to enter the building.

* Children should not be allowed to play in areas where pesticides have been used recently,
near stagnant or standing water, or during peak mosquito biting times.
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* Play equipment must not be treated with chromated copper arsenate.

* The children under supervision must wash their hands after using the toilet facilities, play-
ing with toys, touching equipment, and before eating.

* The adults must frequently wash their hands to reduce the chance of spreading disease.

 Children must be protected against the effects of the sun especially between 10 AM and 2 PM.

* Provide adequate and appropriate ventilation for all areas of the facility.

e Determine if mold or mildew is present and remove it immediately and also remove the
source.

* Remove dust frequently with damp mops or treated cloth.

* Vacuum all carpets and rugs utilizing equipment with special filters.

* Periodically test the facility for levels of radon.

* Do not use air fresheners or fragrances in the air.

» Store all cleaning products, disinfectants, and sanitizers away from children.

» Utilize cleaning products, disinfectants, and sanitizers only after the children have left the
facility.

* Make sure that all toys, arts, and crafts materials, etc. are safe, age appropriate, lead free,
sanitized, and used under the supervision of an experienced adult.

* Maintain kitchen, food preparation, and food serving areas at the highest standard. (See
Chapter 7, “Food Security and Protection.”)

* Continuously evaluate storage temperatures, cooking temperatures, serving temperatures
of food, and the temperatures of equipment used in the food preparation process.

* Be careful of the temperature of the food that the child is consuming so that the child will
not be burned.

ScHoOL ENVIRONMENT
(See endnote 44)

In many ways the problems of the school environment are similar to the preschool environment but
at a much higher level because of: the many millions of children in schools who may be potentially
sick; the time they spend each day, 5 days a week in the facility; the numbers of school buildings
that are old and dilapidated, especially in the inner cities; size of the facility; the numbers and types
of programs, and sheer volume of people, equipment, chemicals, storage, and the disposal areas;
and the continuous complex interaction between these factors and people. Chemical management is
of great concern because of the vast numbers of different chemicals and the quantities being used
within the facility. Chemicals being used are stored in science laboratories, preparation areas, closets,
disposal areas, etc. Chemicals being used include art supplies, paints, stains, inks, glazes, clean-
ing products, pesticides, fertilizers, deicers, paint removers, degreasers, lubricants, cleaning agents,
adhesives, laboratory grade chemicals for teaching and learning, drinking water and swimming pool
chemicals, old discarded used and unused chemicals, etc., and chemicals collected by untrained stu-
dents, teachers and administrators from the community for later disposal. Closets used to store chem-
icals for laboratories, shops, art facilities, cleaning, and other purposes may typically contain old and
abandoned substances which can be hazardous. Saving energy by making schools more airtight may
have contributed to an increase in indoor air pollution caused by chemicals and other substances.

Older schools may be more likely to have the potential to be contaminated with lead-based
paints and asbestos. Some older buildings from the 1950s through the 1970s may contain material
contaminated with PCBs.

Key potential violations of federal EPA regulations in K-12 schools are:

* Asbestos violations
¢ Chlorofluorocarbon violations
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* Combustion source violations

* Hazardous waste violations

* Oil storage tank violations

* Underground injection control violations
* Pesticide violations

* PCBs violations (See endnote 46)

Accident hazards also become a serious problem within the school, on the school grounds, and
during transportation back and forth from school to home. In many schools there has been a severe
deterioration of the facilities and equipment which may lead to injuries. (See below for section on
“Injuries to School Children.”)

In the school environment, disease can be spread from the bathrooms and the water fountains as
well as through contaminated hands which were not washed after use of the facilities. Respiratory
infections spread rapidly because of the closeness of the students in various classrooms and other
activities and because of the nature of the spread of airborne infections through ventilation systems.
The potential for the spread of blood-borne disease exists because the children may already be
infected and then come into a very close environment where the nature of the activities including
sports can lead to transfer of the microorganisms. Food-borne disease is always a potential problem
because of the mass feeding operation and because students bring packaged lunches from home
and keep them in their lockers instead of refrigerated areas. Children frequently trade items from
lunches back and forth.

Asthma, which is a non-contagious disease, can be triggered in the school facilities through a
variety of indoor air pollutants. The children are already very susceptible.

The school typically has eight major service areas, each with its own environmental problems
and Best Practices:

[y

. Administrative/business which has very few environmental concerns

2. Academic/vocational including personnel and equipment in all science areas with associ-
ated laboratories and classroom experiments, all art classes with associated work areas,
technology areas with associated shops, swimming pools, all chemicals and other materi-
als and storage, use and disposal

3. Facilities operation and maintenance areas including personnel and equipment for build-
ing maintenance, heating and cooling, construction/renovation, solid and hazardous waste
management, and the cafeteria

4. Grounds maintenance including personnel and equipment for mowing and landscaping,
irrigation, snow removal, maintenance of outside areas, collection of trash and yard waste,
pesticide use, fertilizer use, and deicer/salt use

5. Custodial areas including personnel and equipment for cleaning, storing, handling, using
and disposing of commercial cleaning products, and collection, storage, and removal of
solid waste from the school building

6. Transportation including personnel and equipment for the operation, inspection, mainte-
nance, repair, and storage of school buses and other vehicles

7. Nursing stations/infection control including personnel and equipment for health service,
physical education, and athletic programs

8. Printing facilities including personnel and equipment for all types of printing

Stormwater management is a serious concern because of the contamination of water
from school facilities due to the presence of septic tank effluents, vehicle wash wastewater,
improper oil disposal, improper radiator flushing, spills from accidents, improper disposal of
toxics, accumulated automotive wastes on parking lots, and wash from use of pesticides and
fertilizers.
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Best Practices for School Environment (See endnote 16)

* Trained professionals should conduct an annual risk assessment analysis of all areas and
make the necessary adaptations as needed.

* Each school or preschool should have an emergency plan and practice it in case of an emer-
gency or disaster. The school emergency plan should include evacuation and returning to
the structures; lockdown procedures and when to use them; the roles and responsibilities of
the school staff; means of communicating with the staff, students, and family; emergency
equipment and supplies and how to use them; usable maps of the facility distributed to
the appropriate authorities in advance of a problem; student release procedures; and how
to document all actions. Training sessions should be held for all of the staff and drills
should be conducted periodically at random. There should be continuous assessment of the
school environment and emergency equipment. Each of the drills should be evaluated by
the appropriate authorities to make sure that the children are safe. There should be drills
including all proper emergency response people to determine if appropriate action is taken
as rapidly as possible to secure the facility, personnel, and students.

* To provide Best Practices for each of the individual classrooms and laboratories and
other areas of the school would be overwhelming and often repetitive. Instead major
concerns are being chosen and Best Practices proposed for these concerns identified
in some of the eight major service areas of a school facility listed above. (See specific
concerns listed below.) Additional information is also available in various other parts of
this book by topic area.

Best Practices for Indoor Air Quality

* Provide emergency gas shut-off valves for all laboratories.

* Immediately contact housekeeping staff when a spill occurs, especially a chemical spill.

* Clean and dry all areas immediately to prevent growth of mold.

* Clean ventilation system affected if fumes from spill enter the system.

* Dust and vacuum all rooms with wet or dust-free techniques.

* Remove trash from all areas on a daily basis.

* Inspect all pipes and plumbing fixtures for leaks on a regular basis.

* Inspect all fume hoods for airflow to make sure they work effectively.

* Train students and have them closely supervised in the use of fume hoods.

* Clean heating and cooling coils, handling units, and ducts on a periodic basis.

» Replace all air filters at appropriate times.

* Have the fans operate continuously when people are present in the building.

* Check the mechanical operation of all heating and cooling systems.

* Make sure that all air supply vents and return vents are open, clean, and not blocked.

* If moisture condensation occurs in areas, raise indoor air temperature, improve air circula-
tion, remove any sources of water, and use dehumidifiers where appropriate.

* Ventilate all areas where chemicals are being used and can become air contaminants.

*  When stripping off old paint, prevent airborne dust and lead dust.

* Ventilate all areas where painting is being done.

* All areas of construction and renovation must be physically separated from students and
properly ventilated.

» Test for the presence of radon gas and take necessary precautions to protect against its
movement into the structure.

Best Practices for Air Quality Management (See Chapter 2, “Air Quality (Outdoor [Ambient]
and Indoor)”)

Best Practices for Stormwater Management (See Chapter 14, “Water Quality and Water Pollution”
for Best Practices)
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Best Practices for Chemical Management (See Chapter 2, “Air Quality (Outdoor [Ambient] and
Indoor)” for Best Practices) (See endnote 45)

Best Practices for Septic Tank Management (See Chapter 11, “Sewage Disposal Systems”)

Best Practices for Solid Waste Management and Recycling (See Chapter 12, “Solid Wastes,
Hazardous Materials, and Hazardous Waste Management”)

Pollution Prevention/Waste Reduction (See Chapter 12, “Solid Waste Management, Hazardous
Materials, and Hazardous Waste Management”)

SPECIAL EQUIPMENT AND FACILITIES IN THE SCHOOL

Conduct preventive maintenance and monitor and/or control equipment and facilities in their spe-
cific locations based on the manufacturer’s recommended standards and the standards of the appro-
priate licensing authorities.

Cooling and Ventilation Systems

Conduct preventive maintenance; monitor and control airflow; replace air filters; and clean, repair,
and replace air handlers, exhaust fans, and hoods on a regular schedule and then as needed.

Drinking Water

Conduct periodic water sampling for bacteria and chemical contamination, and clean water foun-
tains several times a day.

Plumbing System

Evaluate system for cross connections and submerged inlets especially in laboratories, and carry out
system maintenance on a regular basis.

Fume Hoods/Spray Booths

Evaluate airflow and filtering systems, clean frequently to prevent buildup, and utilize all appropri-
ate occupational health and safety procedures to prevent contamination of the facility and contami-
nation of the worker.

Electrical Shop

Electrical facilities maintenance includes electrical systems, fire alarms, security systems, and
a variety of electrical equipment. Utilize all current requirements for the disposal of hazardous
wastes since hazardous waste may be generated from the use and disposal of electrical equipment
components such as: thermostats, switches, level gauges, and relays that contain mercury; telephone
panels, fire panels, motion detectors, and emergency lights which may use sealed lead-acid or lead-
cadmium batteries; other batteries that may contain mercury, cadmium, silver, or lithium; fluores-
cent lights containing neon, mercury vapor, high-pressure sodium, and metal halide light bulbs
which may contain mercury; and old electrical equipment manufactured before July 1979 which
may contain PCBs or PCB-contaminated items. (Also see Chapter 12, “Solid Waste Management,
Hazardous Materials, and Hazardous Waste Management”)

Key POTENTIAL VIOLATION AREAS IN SCHOOLS

* Asbestos—Develop, maintain, and publicize an up-to-date asbestos management plan,
train custodial and maintenance staff, take and analyze bulk samples, post suspicious
areas, conduct routine and special inspections, and advise the EPA of renovation or demo-
lition of potential asbestos-containing material.

* Chlorofluorocarbons—Use certified personnel to service air conditioning and refrigera-
tion equipment containing these chemicals and recover them from the equipment in an
appropriate manner.
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* Combustion Sources—Obtain appropriate permits for removal of combustion products
from boilers and report installation of new boilers.

* Hazardous Waste—Determine the amount and type of hazardous waste, properly enclose
the waste, label it, and dispose of the waste in an appropriate manner.

* Oil Storage Tanks—Monitor underground storage tanks, upgrade, replace, or close them
when appropriate; provide secondary containment; and develop and provide a plan for
spills, prevention, control, and countermeasures.

* Underground Injection—Use appropriate septic tank systems for effluent from the bath-
rooms, kitchens, etc., divert effluent from shops in laboratories to special systems, and
divert outdoor stormwater away from the systems.

* Pesticides—Use appropriately trained and certified personnel to apply pesticides accord-
ing to prevailing weather conditions and air quality conditions.

* Polychlorinated Biphenyls—Manage appropriately and dispose of properly PCB oil or
PCB-contaminated wastes from pre-1980 electrical equipment.

FACTORS LEADING TO ILLNESS AND INJURIES AND BEST PRACTICES
FOR THE RECREATIONAL ENVIRONMENT FOR CHILDREN

The recreational environment ranges from playground and playground equipment to sports pro-
grams to swimming areas to artificial sun tanning to body piercing and tattooing which may lead
to scarring and infections. Small children may become infected when they play with animals. Skin
eruptions of all types occur from being in the outdoor environment and exposed to a variety of
plants which the sensitive individual normally does not encounter.

Obviously, the problems which have been identified in other environments, especially air pollu-
tion and water, soil, and land contamination, also apply to the recreational environment.

Faulty equipment, improper surfaces, and careless behavior contribute to more than 200,000
children being treated in the emergency room of hospitals on a yearly basis. About 45% of play-
ground-related injuries are severe including fractures, internal injuries, concussions, dislocations,
and amputations. About 75% of playground injuries are caused by equipment in public playgrounds,
mostly schools and daycare centers. There is a serious concern about blood-borne infections includ-
ing hepatitis, HI'V, and methicillin-resistant Staphylococcus aureus.

About 3.5 million sports injuries occur each year in the 5—24-year-old age group. These injuries
are caused by improper sports gear, inadequate physical preparation including warm-up, tempera-
ture, and the risky behavior of young people.

Recreational water-related illnesses and injuries are prevalent among children. Microorganisms
are spread by swallowing contaminated water, breathing in aerosols or physically coming in contact
with contaminated water in swimming pools, hot tubs, water parks, etc. Recreational water illnesses
include gastrointestinal, skin, ear, respiratory, neurological, and wound infections. Most frequently the
children will have diarrhea, which may be caused by several different microorganisms. Drowning can
occur when swimming and boating. Non-fatal drowning can cause brain damage and associated prob-
lems. The most frequent injury category among 1 to 4-year-old children is drowning. (See endnote 51.)

Artificial sun tanning, even as few as 10 times per year, can increase the chance of melanoma
during a lifetime by sevenfold. Approximately 60,000 people are diagnosed with melanoma each
year and at least 8000 of them die. Squamous cell carcinoma and basal cell carcinoma are also asso-
ciated with tanning beds. Each year, 250,000 people are diagnosed with squamous cell carcinoma,
and at least 800,000 people are diagnosed with basal cell carcinoma yearly. The problem of tanning
beds is especially significant in teenage girls.

Dogs bite more than 4.7 million people a year, 800,000 of whom are treated in an emergency
room. About half of these people are children, typically aged between 5 and 9 years.

There are health hazards associated with tattooing and body piercing. It is estimated that
15-20% of the young adult and teenage populations in the United States have tattoos or
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body piercings. There is a serious concern about blood-borne infections, HIV transmission, car-
diac problems, skin disruption, and skin infections. Serious scarring and disfigurement can be an
additional concern in some people.

Best Practices for Children in the Recreational Environment (See Chapter 10, “Recreational
Environment and Swimming Areas”)

FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES
FOR THE OCCUPATIONAL ENVIRONMENT

Exposure to a variety of occupational risks may cause serious damage before pregnancy, during
pregnancy, during infancy, and during the remainder of the individual’s life. Before conception,
the future father may be exposed to estrogens, heat stress, lead, ionizing radiation, carbon disul-
fide, pesticides, vinyl chloride, etc., and this may lead to changes in genetic material causing birth
defects. Before conception, future mothers may be exposed to ionizing radiation, carbon monox-
ide, ethylene glycol ethers, solvents, lead, mercury, pesticides, antimony, arsenic, cadmium, car-
bon disulfide, chlorinated hydrocarbons, nitrous oxides, vinyl chloride, etc., and this may lead to
changes in genetic material causing birth defects.

As an example, pesticide exposure before or during pregnancy may cause an increased risk
of death of the fetus, spontaneous abortion, and/or early childhood cancer. Pesticides may also
cause premature birth, retardation of the growth of the fetus, low birth weight, and congenital
malformations.

Four major occupational hazards during pregnancy include:

1. Chemical risks discussed above

2. Physical agents such as x-rays, gamma rays, noise, heat, pressure, and extreme cold

3. Biological agents such as HIV, rubella, hepatitis viruses, etc.

4. Strenuous physical labor such as prolonged standing, heavy lifting, twisting of the body,
staying in one position for an extended period of time, etc.

Occupational exposure can occur during the growth and development of the infant. The exposure
may occur through the use of breast milk when the mother is exposed to PCBs, polybrominated
biphenyls, pesticides, organic solvents, mercury, lead, methylene chloride, etc., and transfers the
chemicals in the fluid to the infant. There is a potential for exposure from the parents’ clothing
which may transfer industrial chemicals, pesticides, fibers, metal dust, and microbiological agents
brought home from the workplace. For the work-at-home parent or hobbyist, there is the potential
for the transfer of a vast number of contaminants to the infant.

Child labor can create an immediate and far-reaching problem. Hazardous work includes agriculture,
factories, difficult service areas such as heavy domestic work, and construction, scavenging, or recycling.
Children are more susceptible to hazards than adults. They are subjected to: mechanical hazards such
as falling, being caught between objects or equipment, and being cut or burned; biological hazards such
as insects, exposure to bacteria, viruses and parasites, and dangerous animals; chemical hazards such as
dangerous gases, liquids, dusts, solvents, explosives, flammable, or corrosive materials, etc.

Their lack of physical and mental maturity may cause them to take unnecessary risks, misjudge
situations, ignore appropriate safety considerations, etc. They also are more susceptible to a variety
of chemical, physical, and biological agents. They may not be able to use appropriately personal
protective equipment that was designed for adults. Poorly designed working environments, lifting
and carrying heavy and bulky loads, driving or using machinery, or repetitive motion can lead to
short-term and chronic injuries. They are less able to cope with extremes in temperature, noise,
vibration, and radiation. Stress and continuous monotonous work may cause them to become less
observant and more susceptible to injuries.
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Children frequently receive injuries from cuts, fractures, burns, scalds, and insect and animal
bites, and trauma to the soft tissues or skeletal system. These injuries may be temporary in nature or
may cause long-lasting chronic effects in later life. Drowning is also a concern in the occupational
environment for children.

Poisoning is a frequent problem of the children’s occupational environment. They are exposed
to cleaning solutions, volatile solvents, and pesticides/fertilizers. They may be poisoned through
inhalation, ingestion, or contact with the skin or eyes.

Chronic exposures which may affect children as adults include:

Hearing loss at a young age due to excessive noise

Contact dermatitis from exposure to corrosive/irritant substances, excessive cold or heat
and humidity

Infectious and parasitic diseases which may either reoccur or have a chronic aftermath
Respiratory diseases from exposure to dust, nitrous fumes, phosphorus dust, silica, coal,
asbestos, etc.

Neurological effects from lead, mercury, carbon monoxide, etc.

Anemia from lead, benzene and malnutrition from lack of food or poor eating habits
Cancer from a vast variety of exposures to carcinogens either separately or in combination
(See endnote 48)

The National Institute for Occupational Safety and Health (NIOSH) reported that from 1998 to
2007, a total of 5719 younger workers died from occupational injuries and an estimated 7.9 million
non-fatal injuries to younger workers were serious enough for the individuals to have to go to the
emergency room of a hospital. (See endnote 47.)

Best Practices for the Occupational Environment (See endnote 49)

Train medical personnel how to determine the effects of occupational and environmental
conditions on the individual and the possible cause or causes of the problem.

Learn to identify specific hazardous situations, estimate patient’s exposure and obtain pro-
fessional help from occupational health experts.

Plan pregnancies if possible so that the future father and future mother will not be exposed
to occupational problems that can affect the fetus or child.

Evaluate past histories of individuals who had occupational exposures and other exposures
to harmful substances and advise them concerning current working conditions.
Determine the amount and type of potential exposures or actual exposures to substances
that may harm children in the workplace.

Do appropriate blood analysis to determine lead levels, pesticide exposure, etc.
Determine if children work with hazardous equipment in agriculture.

Determine the amount and type of cleaning agents used in occupational areas, schools,
homes, etc.

Determine the amount and type of pesticides that are applied to lawns, farms, buildings, etc.
Avoid the use of benzene by children.

Determine if children are exposed to biological hazards.

If there is a severe problem or potential problem from occupational exposure, reduce the
time spent in the area or change jobs temporarily or permanently.

Reduce potential exposure to chemicals in breast milk by removing the individual
from areas where there may be contamination from PCBs, polybrominated biphenyls,
organic solvents, pesticides, methylene chloride, phthalates, perchloroethylene, mer-
cury, and lead.

Change clothing at the occupational setting in a clean area before leaving the premises to
keep from contaminating vehicles and the home setting if there are children present.
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* Use special training materials to make sure the young people understand the best approach
to various situations and the occupational environment. (See endnote 50.)

* Avoid sprains and strains by using appropriate techniques and equipment to lift heavy or
bulky items.

* Avoid cuts, bruises, and fractures by keeping all work place spaces neat and by removing
all slick materials from floors.

» Stabilize ladders before utilizing them.

* Follow instructions carefully when utilizing and working around cleaning and disinfecting
material, pesticides, fertilizers, and all other chemicals.

* Provide direct supervision for all children working in various occupational areas.

FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES TO REDUCE
HAZARDS FOR SPECIFIC COMMUNITY AND HOME ENVIRONMENTAL RISKS

Note: Material in this section may repeat that in earlier sections and chapters. (Where data seem
to differ it is because different sources are used and the data change over time and with the
source.) However, this information is necessary at this place in the book chapter in order to relate
to the reader the full story of environmental problems and their inter-relationships as they affect
children.

Toxic CHEMICALS
(This is listed first because it impacts many of the areas described below.) (See endnote 7)

It is estimated that there are approximately 82,000 chemicals which are used in our society
today. Fewer than 200 chemicals are required to be tested under current law. Reports from the
National Pollutant Release Inventory and the Toxics Release Inventory indicate that 0.5 million
tons of cancer-causing chemicals, 0.5 million tons of developmental and reproductive damage—
inducing chemicals and 2 million tons of suspected reproductive and/or neurological toxicants
were released into the environment and transferred to other locations in the United States and
Canada over a 1-year period. The most recent report on North American pollution for 2005,
issued by the Commission for Environmental Cooperation in 2009, reaffirms that there are mas-
sive amounts of potential hazardous chemical releases. The recorded list of toxic substances
released is less than the actual amount because only a small group of chemicals are actually
monitored.

The risk of a toxic chemical, during human exposure, causing an unwanted reaction, may vary
with the individual based on route of entry, genetic differences, age, gender, pregnancy status,
dietary or nutritional status, existing disease or health status. It also varies with the action of the
toxicants within the body and may be increased or decreased by the route of entry, type of absorp-
tion and excretion, the time it takes for the toxic action to start, the level of bioaccumulation, the
biotransformation of the substance within the body, the metabolites produced, and the duration of
the effect of the chemical and metabolites.

Gastrointestinal, respiratory, cardiac, renal, liver, and thyroid disorders can increase the toxicity
of environmental chemicals, since the body does not efficiently remove the toxicants from tissues
and organs.

Typically, the fetus or child is exposed to more than one chemical at a time. There is poor under-
standing of the synergistic effect of a mixture of chemicals on the human body.

The fetus as well as the child are especially vulnerable to the various synthetic chemicals that
enter the body through ingestion, inhalation, or the skin. Many of the chemicals are easily absorbed.
There are a substantial number of chemicals available, as well as their waste and byproducts, to
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contaminate the air, water, or soil. Just one type of chemical which is released, pesticides, has a
profound effect on the brain and nervous system. Over 1 million pounds of pesticides are used in
the United States each year.

The chemicals may add another complication if they have immunosuppressive properties. In
addition, the concentration of the chemical, the length of exposure, the temperature during the expo-
sure, the amount of moisture, the existence of other chemical contaminants as well as other envi-
ronmental pressures, contribute to the ultimate effect on the organs and tissues. Bioaccumulation
of the chemical may occur if it is in the food chain, so that small amounts of the chemical which
may be non-toxic or less toxic increase to substantial amounts which may now be more toxic or
hazardous. In the 1990s, it was found that exceedingly low levels of environmental toxicants could
be associated with lower intelligence, diminish school performance, increase rates of behavioral
problems and asthma, etc. Some of these chemicals have low-level toxicity for adults, but apparently
in combination with ambient air pollutants such as nitrogen dioxide, acid vapor, and fine particulate
matter, can produce profound effects in children.

There is an ever-evolving concern about children being exposed to very low levels of pesticides.
These pesticides, which are commonly used in or around homes or on pets, or may be found as
residues on fruits and vegetables consumed by the children, may interfere with immune, thyroid,
or neurological and respiratory processes in children. The pesticides include organophosphates,
organochlorines, carbamates, and pyrethroids.

An example of a pesticide that works extremely well on bedbugs is the organophosphate Proxor.
This is a nerve agent and has now been banned for indoor use because little kids crawl along floors
and touch cracks and crevices where this chemical has been applied for residual control of bedbugs
and now these areas have become a source of contamination for the child.

Best Practices for Toxic Chemicals (See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

CHemicAL AND BioLocicAL ReLEASES INCLUDING TERRORISM
(See endnote 9)

Children are particularly vulnerable to a group of chemical and biological agents that may be
released into the environment by the military during warfare, by terrorists and through crim-
inal acts by single individuals or groups, and by accidental releases. On August 21, 2013, the
Syrian military fired rockets containing sarin nerve gas into civilian urban areas in the suburbs
of Damascus, killing 1429 people including 426 children and injuring at least 2200 others. From
April to July 2012 in several provinces in Afghanistan, terrorists released pesticides in girls’
schools at least 16 times, injuring 1383 people including 1355 children. From April to August 2010
in Afghanistan, terrorists carried out 20 gas attacks on girls’ schools, injuring 672 people including
636 children. In Bhopal, India on December 2-3, 1984, an accidental release of methyl isocyanate
gas killed 3787 people and injured 558,125 people including 200,000 children. (See endnote 10.)
The chemical groups of greatest concern are: nerve agents that can be absorbed through intact
skin, vesicants released as aerosols causing severe skin burning and wounds; choking agents caus-
ing pulmonary injury; cyanogens causing respiratory distress, coma and death; and incapacitating
agents, which are easily obtainable and designed to frighten and hurt people. Biological agents
include smallpox, ricin, etc.

Exposure to chemical or biological agents may be through airborne releases from crop-dusting
airplanes and ventilation systems in closed areas. Exposure may be through contaminated water
supplies. Exposure may be through contaminated food.

Children are particularly vulnerable because of their developmental and physiological differ-
ences from adults. (See the section “Uniqueness and Stages of Development of the Child Increased
by Environmental Stresses” above) For the same amount of contaminants and the same length of
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exposure, children will suffer disproportionately more than adults. Substances in the air which
are heavier than air will be more concentrated at the lower regions both on the inside and out-
side. Consequently, children will breathe in greater levels of the contaminants. Once children are
exposed to the contaminants (they are more vulnerable and less able to understand danger and leave
the area, and their immune systems are immature), they dehydrate much more rapidly, and there is
a greater risk of posttraumatic stress disorder.

Best Practices for Biological and Chemical Releases Including Terrorism (See endnote 9)

* Create an all-hazards response system to chemical and biological releases.

» Establish a specially trained HAZMAT team to respond to anticipated terrorist attacks.

* Train medical personnel to recognize the symptoms of biological and chemical warfare
agents and report them immediately to the all-hazards response system.

FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES FOR
CHILDHOOD LEAD POISONING

Child lead poisoning is a completely preventable condition caused by a variety of environmental fac-
tors, most usually lead-based paint, contaminated household dust found on floors and windowsills,
old pipes with lead-based solder, contaminated water, contaminated soil, contaminated industrial
areas, air pollution, vinyl mini blinds, imported candy, lead-glazed pottery, fishing tackle, home-
made medicines and toys especially antique toy soldiers and other war toys, cosmetics, or workers
bringing home contamination on their clothing or in scraps of material from their jobs or hobbies.
A child can absorb twice as much lead from the gastrointestinal tract as an adult. The problems of
lead are multiplied when children live in older housing stock and industrial areas.

Much lead contamination is ingested by children, but may also be inhaled. Schools that use
wells are particularly susceptible to lead problems. The total annual cost in 2011 for lead poison-
ing in children in the United States was $50.9 billion, and $977 billion in low- and middle-income
countries in the world. (See endnote 56.) Lead poisoning can harm the child’s brain, kidneys, bone
marrow, and other body systems. Low levels of lead in the child can reduce intelligence and cause
disruptive behavior. At high levels, lead poisoning can cause coma, convulsions, and death.

The EPA reported that in 2005 about 250,000 American children aged 1-5 years old had ele-
vated blood lead levels of 10 pug/dL, whereas the current standard is 5 pg/dL, although in fact no
lead level in the blood is safe. However, recent studies have shown that blood lead levels well below
this federal standard can lower IQ and have effects on behavior in children. An additional 6.4% of
children aged 1-5 in the United States have a blood lead level higher than 5 pg/dL. Five times as
many foreign-born children have elevated blood lead levels compared to US-born children.

Best Practices for Childhood Lead Poisoning (See endnotes 21, 52)

» If you live in an area built before 1978, or are in a situation where a child may have con-
sumed lead, ask a physician or a public health clinic to do a blood test to determine if the
child has any level of lead in the body.

» Utilize federal grants for low-income housing in assisting private and non-profit organiza-
tions in removing lead paint hazards in houses and other facilities.

* Check to see if there is any recall of toys that may contain lead.

* Do not drink, cook, or make baby formula using water from the hot water faucet.

* Run the cold water for 15-30 seconds first thing in the morning to flush out any lead in
the system.

* Wash the child’s hands frequently, especially before eating.

* Remove peeling paint from surfaces in all areas where children can have access.

 If the soil is contaminated, plant grass so that the child will not have soil available to eat
or inhale.
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* Do not store food in open cans, especially those which are imported.

* Do not use pottery or ceramic ware that is improperly fired or highly decorative for food
service or storage.

» Test all children who have newly come to the United States, between the ages of 6 months
and 16 years, for potential lead problems.

* Only use state-certified companies to remove lead from surfaces, especially painted sur-
faces, and to perform dust handling after renovation.

* Only use state-certified people for conducting any form of lead-based paint abatement
activities.

* Conduct research to improve and make less costly the removal of lead-based paints from
structures.

CHiLDHOOD POISONING

Over 86,000 child poisonings were treated in the United States in hospital emergency rooms in
2004. About 70% of these poisonings were in children 1-2 years of age. About 60% of the poison-
ings involved oral prescription drugs, non-prescription drugs, or supplements. Cleaning products,
cosmetics, plants, toys, pesticides, art supplies, and alcohol contributed to most of the other poison-
ings. Another source of poisons for all individuals, but especially children, is illegal controlled
substances. Children are being exposed to heroin, cocaine, and a variety of painkillers including
oxycodone. In states where marijuana is legal, it may be incorporated in food as well as smoked,
and this could be a serious problem for young children who acquire it, especially within the home.

About 55% of the poisonings came from products that were in child-resistant packages under the
Poison Prevention Packaging Act. The American Association of Poison Control Centers reported
1.2 million cases of childhood poisoning in 2001 in children less than 6 years of age. In 2011, the
57 poison control centers in the United States handled 4 million calls including 2.4 million human
poison calls.

Best Practices for Childhood Poisoning (See endnote 53)

* Post the poison control number by the main telephone in the home, or on the refrigerator.

» Store all medicines, household products, and personal care products in cabinets with locks.

* Make sure that none of the plants in the yard are poisonous if ingested or by contact or
inhalation.

* Determine if visitors bring medicine into the house.

* Use carbon monoxide monitors near the bedrooms.

* Check all heating appliances to make sure they function properly.

* Determine if there is any lead-based paint in the house.

* Read directions before using any chemicals and use them judiciously.

* Take medicines appropriately in proper dosages.

* Do not mix household cleaners or other chemicals.

* Do not burn fuel, charcoal, or use gasoline-powered engines in confined spaces.

If poisoning occurs immediately contact the Poison Control Center and 911.

ENVIRONMENTAL (SECONDHAND) TOBACCO SMOKE

Environmental tobacco smoke contains more than 7000 different chemicals including hundreds that
are toxic and 70 which cause cancer in people and animals. Environmental tobacco smoke causes
about 150,000-300,000 lower respiratory tract infections each year in children under 18 months of
age. It may cause ear infections, serious respiratory symptoms, and respiratory infections including
bronchitis and pneumonia, and increase the frequency of severe asthma attacks. It has an immediate
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effect on the cardiovascular system and increases the risk for heart attacks. It may cause cancer and
sudden infant death syndrome. It may result in low birth weight and make the babies and children
more frequently sick. Smoke from a single cigarette in a room can be present for hours.

Best Practices for Environmental (Secondhand) Tobacco Smoke

* Do not permit smoking in cars.

* Do not permit smoking in homes.

* Do not permit smoking in day care settings.

* Do not allow anyone to smoke around children.

* Do not go to restaurants or other facilities that allow smoking.

* Teach children the dangers of smoking and to avoid areas where people are smoking.

Foop

By 2009, all 50 state public health agencies and federal agencies had issued fish consumption advi-
sories because of mercury contamination. The individuals most affected by this problem are low-
income, low-education and limited English proficiency immigrants, since they are often unaware of
the nature of advisories. In fact, these individuals have been taught to consume more fish because
omega-3 fatty acids and other nutrients in fish are associated with better birth and developmental
outcomes. Many of the children bring packed lunches and store them in lockers without proper
refrigeration. The overall topic is large and complex. (See complete discussion in Chapter 7, “Food
Security and Protection.”)

INDOOR AIR POLLUTION
(See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Indoor air pollutants affecting children, especially those with existing respiratory and allergic prob-
lems, include asbestos, carbon monoxide, formaldehyde from particle board, household cleaners,
consumer home products, fire retardants, lead (especially in pre-1950 built homes) from lead-based
paint, molds, particulate matter, pesticides (especially in crowded lower income housing typically
because of severe roach infestation), radon gas, secondhand smoke (especially a very serious prob-
lem in crowded lower income housing), phthalates, burning of candles and incense, recent indoor
painting, plastics emitting plasticizers, and other volatile organic compounds. Also of great concern
is the inhalation of a mixture of these contaminants.

Environmental tobacco smoke is a problem for 43% of children from 2 months of age to 11 years
of age. Environmental tobacco smoke is a mixture of some 4000 chemicals, some of which are
extremely hazardous to the health of a small child. Children who are exposed to these chemicals
tend to have greater problems with bronchitis, pneumonia, respiratory infections, middle ear infec-
tions, and asthma. Typically, the frequency of these health problems is related to the amount of
smoke that is present in the child’s environment.

Allergens are found in the indoor air including those that come from dust mites, cockroaches,
pet dander, pollen, molds, spores, bacteria, and viruses. These allergens combined with the envi-
ronmental tobacco smoke and other chemicals found in the environment have a profound effect
upon the child and serve as triggers for asthma, which is especially prevalent in minority children
living in the inner city. The economic impact of this is considerable, resulting in lost school atten-
dance, lost workdays for the parents, and a substantial number of emergency room visits which
are very costly.

Volatile organic compounds including cleaning products, adhesives, paints, and dry-cleaning
fluids are continuing problems in the child’s environment.

Nitrogen oxides from fuel combustion may be found in the indoor air as well as the outdoor air.
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Illegal drug laboratories, especially used to produce methamphetamines, use a variety of toxic chem-
icals during the cooking process. A methamphetamine residue coats all the surfaces in the property.

Building materials can be hazardous to children if they are contaminated and if they release chemi-
cals such as formaldehyde. Recently, drywall from China has been suspected of containing corrosive
materials and also elevated levels of mercury. Another potential problem is the presence of asbestos.

Inadequate ventilation in the structure, especially close to the ground, may contribute to the inhala-
tion of contaminants from cleaning and disinfecting products, air fresheners, and perfumes from adults.

Contaminated dust is present in the small child’s environment and is inhaled by the child. The
chemicals come from furniture, carpets, plastic products, flame-retardants and pesticides, and are
carried in from the outside or stirred up inside by people walking on surfaces. Mold spores from
water-damaged walls or carpets add to this problem. Lead may be part of the dust from peeling
paint in structures built before 1976 or from lead-based painted toys or lead toys. (See Chapter 2,
“Air Quality (Outdoor [Ambient] and Indoor).”)

INJURIES
(Also see the section on “The Recreational Environment” above)

Unintentional injuries are the leading cause of death to children from age 1 to age 19 in the United
States. On a yearly basis, 9000 children in the United States from birth to age 19 die as a result of
their injuries, 30,000 are permanently disabled, and 8.7 million need emergency medical care for
their injuries, with 225,000 needing hospitalization costing $87 billion. Males are at greater risk than
females. Poverty, hunger, overcrowding, the age of the mother, location of housing, etc., contribute
to an increase in injuries. The most common causes of injuries are: drowning, falls, fires or burns,
poisoning, suffocation, sports or recreation, and injuries related to transportation. (See endnote 38.)

Motor vehicle injuries increase in number with the age of the child. In 2010, about 1200 children
under 14 years of age died in motor vehicle crashes and 171,000 were injured. A study indicated
that 618,000 children in a single year were riding without either a child safety seat, a booster seat
or a seatbelt. About two thirds of the children killed were in car crashes with drunken drivers. (See
endnote 37.)

Young worker safety and health is another concern. Young workers (aged 15-24 years) make up
14% of the United States labor force and are at high risk for injury on the job. They are injured while
driving motor vehicles as part of their job, working in agricultural areas, working in landscaping,
greenhouses and nurseries, working in restaurants, etc. (See endnotes 19, 20.)

The 10 most hazardous household items leading to childhood injuries include:

1. Cords leading to asphyxiation

2. Bathtubs leading to drowning

. Small toys leading to choking deaths, and riding toys (58,000 injuries reported in emer-
gency rooms yearly)

. Climbing on dressers or other furniture, leading to crushing injuries

. Falling out of open windows, especially those with screens in them

. Cribs and crib bedding leading to strangulation and suffocation

. Adult exercise equipment (25,000 emergency room visits yearly)

. Hot stoves leading to numerous burns and over 600 children a year dying

. Ingestion of medicines, vitamins, and other pills especially found in grandparents’ homes

. Ingestion of cleaning supplies, cosmetics, and other household chemicals
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Best Practices to Prevent Injuries
* Develop a data and surveillance system to determine the types and frequencies of various
injuries in a given area.
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* Conduct appropriate research on the prevention of these childhood injuries, such as the use
of bike helmets, pool fencing and booster seats, and use of smoke alarms.

» Establish concussion guidelines for all sports.

* Determine best teen driving policies and teach them to the drivers.

» Establish a variety of communication processes concerning injury prevention in children
and utilize them with targeted populations.

» Utilize educational and training techniques to teach people, including professionals, the
best way to prevent various types of injuries.

* Develop written policies and provide leadership training to prevent injuries.

* Create health systems and healthcare practices where the professionals are well trained
in a variety of injuries, and the appropriate treatments to be used are identified, and then
determine how best to prevent the injuries from reoccurring.

» Use child safety seats, booster seats, and seatbelts to prevent injuries.

» Establish rules for teenage driving.

METHAMPHETAMINE-CONTAMINATED HOUSES
(See endnote 25)

Houses that have contained methamphetamine laboratories can be found in all parts of the country
and at all income levels. All of these houses put current and future occupants, especially children
under the age of 2, at extremely serious risk of a multitude of health hazards or death. The chemicals,
including acetone, phosphine, iodine, hydrogen chloride, anhydrous ammonia, etc., used in the pro-
duction of methamphetamine, their precursor chemicals, and their byproducts are extremely toxic at
the time of production and for many years to come. The cooking process aerosolizes the chemicals and
allows them to penetrate many surfaces within the structure. There is a constant hazard of potential
explosions due to the use of the chemicals. Police and firemen are also exposed when they come to the
house. Sinus problems, respiratory problems, migraine headaches, skin irritation, and burns are com-
mon. Prenatal exposure can result in placental problems, fetal distress, and postpartum hemorrhage.

In Missouri alone, 12,354 methamphetamine laboratories were found by authorities and closed
between 1998 and 2010. Home-cooking methamphetamine spreads toxins to all parts of the house
including carpets, walls, furniture, drapes, air ducts, anything found in the house, and even the air.

Before an individual purchases a property, he/she should inquire about the history of the property
and if necessary have a certified inspector evaluate the potential for methamphetamine having been
produced in the structure. Where methamphetamine is found, an extremely thorough process must
be used for removal of all chemicals to make the structure safe. This is an expensive process.

Best Practices for Cleanup of Methamphetamine Contaminated Houses

* Ask law enforcement to accompany the individuals preparing to clean up methamphet-
amine-contaminated houses.

* Determine the types, concentrations and quantities of chemicals used in the structure and
the areas which have been contaminated.

* Clean until there are no remnants of the chemicals in any areas of the structure.

* Repair or replace appliances and surfaces which have become contaminated. Remove con-
taminated items to secure landfills.

* Thoroughly air out the building and clean all of the vents and heating and air-conditioning
ducts.

» Dispose of all carpets, drapes, clothing, furniture and other substances which may have
been contaminated.

* After thoroughly washing the inside of all the walls, floors, and windows, air out the struc-
ture and repaint all the surfaces.
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* Check all plumbing, septic tank systems and other potential underground disposal areas
for chemicals and thoroughly clean the areas.

* Retest the inside of the structure after the cleanup and repair.

* Avoid having young children or pregnant women move into the structure wherever possible.

OuTtbooR AIR PoLLUTION
(See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Urban air is contaminated by dense street traffic in congested city areas. The air acts as a stream car-
rying the pollutants from automobiles, residential boilers, bus depots, sewage treatment plants, indus-
try, power plants, and waste disposal sites. These pollutants have certainly contaminated the adjacent
land which is now usually very cheap and has become the area of residence of the poor. This creates
an environmental justice problem because most municipalities are concerned about building or reno-
vating the downtown areas and spend huge sums of money doing this while neglecting the areas of
the city where the poor live and which are obviously substantially contaminated by pollutants.

Further, outdoor air pollutants, as well as fumes from heating of the properties, cooking and
smoking in other areas of the building, can easily move through apartments and other areas creat-
ing potential health effects for the residents, especially the children. Outdoor air pollutants include
arsenic, benzene, diesel exhaust, dioxins, endocrine disruptors, mercury, nitrogen oxides, ozone,
particulate matter, polybrominated diphenyl ethers, PCBs, sulfur dioxide, ultraviolet radiation, and
volatile organic compounds.

Along with the previously mentioned air pollutants, increased particulate matter from fires, vol-
cano eruptions or explosions set off by terrorists can result in acute and chronic illnesses of the
respiratory system, especially in children. There is an increase in respiratory symptoms, decrease
in lung function, exacerbation of asthma and development of chronic bronchitis. The polycyclic
aromatic hydrocarbons can reduce fetal growth, increase the risk of developmental and behavioral
problems, reduce IQs and add to the precursors of asthma. High particulate levels have been asso-
ciated with increased numbers of preterm births, low birth weight and increased infant mortality.
Climate change can increase the risk of mosquito-borne disease, the production of ground-level
ozone, and the risk of hazardous air pollutants.

Best Practices for Air Pollution (See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

PESTICIDES

In the United States, 78 million homes use home and garden pesticides including many that are
toxic. When children are exposed to these pesticides, the risk of childhood leukemia is increased
by about seven times. These chemicals can also increase the numbers of miscarriages, suppress
nervous, endocrine and immune systems, and increase the risk of children developing asthma.

Chlorpyrifos, which is banned for household use in the United States but still used in agriculture,
is associated with early childhood developmental delay. Exposure to this chemical results in men-
tal and physical impairments and increases the risk for attention deficit/hyperactivity disorder in
children, especially in low-income areas, where the chemical was previously used to control insect
infestation. Diazinon, which also had been used widely in housing, had adverse effects on children.
Young children have greater exposure to the chemicals because they play on the floor or in the grass,
and they frequently put things in their mouth. (See endnote 39.)

Pesticides found in food and water, especially in rural areas, even in low concentrations, may
affect the health of children. It is suspected that pesticides can contribute to three major developmen-
tal disabilities: autism, cerebral palsy, and severe mental retardation. The Food Quality Protection
Act of 1996 requires that a 10-fold factor be in place in risk assessments for pesticide residue for
food consumed by infants and children.
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Accumulations of toxins from a variety of sources are considered to be a very significant problem
for children.

Endocrine disruptors are chemicals that interfere with the natural function of hormones that
control natural development in the body. They may be present in very small quantities but still
cause harm. They are especially problematic in pregnancy and in the fetal, infant, childhood,
and adolescent stages. The endocrine disruptors can come from municipal waste disposal and
incineration, from agriculture (with the weed-killer atrazine being a primary example) or any
other exposure to chemicals which may be found in cosmetics, plastics, perfumes, etc. Phthalates
and BPA are two of the chemicals most incriminated in causing health effects. The Endocrine
Disruptor Screening and Testing Program was required by the Food Quality Act and the 1996
Safe Drinking Water Act.

Chromated copper arsenate, a compound used as a chemical wood preservative containing chro-
mium, copper, and arsenic, has been used out of doors to protect wood, including play equipment,
from insects and microbes. Railroad ties are treated with this preservative. When they are removed
from areas where there are no longer being used they can leave behind high levels of arsenic in the
soil. Also if they are recycled and used in gardens or as retention walls, they can easily contaminate
the new areas. This substance is highly dangerous for children. (See Chapter 9, “Insect Control,
Rodent Control, and Pesticides.”)

CoNsUMPTION OF UNPASTEURIZED MILK

Recently there has been a move by certain parents to give their children unpasteurized milk as a bet-
ter way of providing a healthy food. Unfortunately this fad, which has been spread by social media,
as well as the fad of not immunizing children, not only endangers the child but also the entire com-
munity. There are far too many years of experience with outbreaks of disease and what constitutes
good practices to allow these types of fads to endanger children. In Minnesota as an example, there
have been numerous outbreaks of foodborne illness from the consumption of unpasteurized milk.
People who buy a share of a dairy cow and then milk it and do not pasteurize it are definitely endan-
gering their family. (See Chapter 7, “Food Security and Protection” for further details.)

Soi.
(See endnote 54)

Soil or dirt, the upper layer of earth in which plants may grow, may be contaminated by a variety of
chemicals and microorganisms. The contaminants may leach into water, volatilize into the air, or
bind to soil particles. The bioavailability of the substance to humans is determined by the various
soil conditions. The contaminants rarely are distributed uniformly in the soil because the amount
being distributed at any given time varies and the movement of air and water. The contamination
may be from the residue of air pollution, the storage and disposal of solid and hazardous waste,
the results of manufacturing and usage of chemicals especially pesticides, and on/in industrial/
commercial properties, high-traffic areas, treated lumber, automobile repair shops, junk vehicle
storage areas, and furniture refinishing facilities. They may also come from landfills, fires, use
of fertilizers in agricultural areas, construction, mining, oil/chemical storage, transportation or
spills, flooding, natural sources, etc. An example of natural arsenic contamination is found in the
soil of Hawaii. Arsenic is a naturally occurring element in the earth’s crust. However, elevated
levels of arsenic have been found in the soil of former sugarcane fields, pesticide storage or mix-
ing areas, sugar plantation camps, wood treatment plants, etc. In the past, the practice was to put
the waste material on the land of the industry, bury it beneath the surface of the land, or dump it
into a body of water. Also, lead may be present because of the use of lead paint in commercial,
industrial, and residential properties.
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All sources of contamination become a concern when small children are present because the
contaminant may enter the child’s body primarily through inhalation of the dirt, ingestion by eating
the dirt, and skin absorption through contact with the dirt. Food and water may become contami-
nated and then consumed by the child. The potential health effects depend on all the previously
mentioned contributors to disease in children and: the types of chemicals, the dose, the duration
of exposure, the frequency of exposure and the previous experience with this chemical and others.

Microbial contamination including bacteria, viruses, protozoa, fungi including molds, and hel-
minths, which are parasitic worms, cause a series of illnesses ranging from mild to severe including
potentially death, and may be found at various times in soil especially in the aftermath of flooding.
The microorganisms and helminths may survive in the soil for an extended period of time.

Best Practices for Limiting Soil Exposure (See endnote 55)

* Do not allow contaminated land to be used for the sites of schools, other facilities, and
homes where children may be exposed to the contaminants.

* All contaminated land, including by radiation, must be remediated to remove or encapsu-
late all forms of contamination to prevent exposures in surrounding areas.

* Industries must not contaminate the land site or off-site with their products, byproducts,
raw materials, and waste materials.

* All remediation activities must be licensed and inspected by the appropriate authorities.

* A planning authority must be established to determine the appropriate use of land and the
removal and prevention of potential contamination.

» Follow all Best Practices as established in: Chapter 14, “Water Quality and Water Pollution™;
Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”; and Chapter 12, “Solid Waste,
Hazardous Materials, and Hazardous Waste Management.”

* Prevent disease from microbial contamination and helminths by use of the following
procedures.

¢ Practice the highest levels of proper hand-washing techniques.

» Use extensive educational efforts to teach people to avoid standing water, ground satu-
rated with flood water, and areas of debris.

» Use signs to indicate areas of potential contamination.

e Scrub and decontaminate all playground equipment and areas where children will be
involved in activities.

* Decontaminate all areas near septic tanks.

¢ Put new soil top on the affected soil and compact it.

* Plant new grass.

* Use dust suppression techniques.

SoLib AND HAzARDOUS WASTE DiISPOSAL
(See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste Management”)

It is estimated that 3—4 million children in the United States live within 1 mile of at least one haz-
ardous waste site, which may or may not be a Superfund site. As of 2008, approximately 800,000
children lived within 1 mile of a Superfund site that had not been cleaned up or controlled since
1990. Although this is an improvement over past years, still too many children are at risk. In the
United States, approximately 60% of African-Americans live in communities with uncontrolled
toxic waste sites. Also, typically low-income minority communities are located close to chemi-
cal storage and disposal sites and in rural areas where toxic waste is generated. Large numbers of
African-Americans live in communities close to toxic waste areas called brownfields. These wastes
include chemical waste, waste from fossil fuel power plants and municipal incinerators, and solid
waste landfills. Examples of these facilities can be found in North Carolina, Jersey City, New Jersey,
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and elsewhere. Schools have been found immediately adjacent to chemical plants, such as the one
in Framingham, Massachusetts. Three of the five largest hazardous wastes landfills are located in
predominantly African-American or Latino communities.

Love Canal was the ultimate example of how people, especially children, can be endangered for a
lifetime because of exposure to hazardous chemicals. Approximately 100 homes and a school were
built on the land of a former chemical company that buried its waste there. This industrial dump
contained 82 different compounds, 11 of which were suspected of being carcinogens. Children play-
ing at the school who were in the immediate area had burns on their hands and faces. There was a
substantial number of birth defects and a high rate of miscarriages in the individuals living in the
area. Eventually, the school was abandoned and 221 families were moved to new housing areas.

Another dangerous practice is the collection of hazardous and toxic wastes on school property
by teachers and children. They are certainly not trained to deal with this type of activity and even
though it is considered to be a public service and good for the community, the location of the stor-
age of the hazardous waste at the local school is very poor practice. Spillage of the hazardous waste
would not only constitute an immediate hazard but also a long-term hazard.

UNsAFE DRINKING WATER
(See Chapter 13, “Water Systems [Drinking Water Quality]”) (See endnote 43)

Between 15% and 20% of US households including millions of children, especially in rural areas,
are at substantial risk from drinking from water supplies drawn from wells which may be contami-
nated by overflowing, improperly operated septic systems, and chemicals and microorganisms from
a variety of other sources. Children have potentially multiple opportunities to drink contaminated
water since thousands of schools across the country have been found to use water with unsafe levels
of lead, arsenic, pesticides, agricultural chemicals, and many other toxins. There is a serious con-
cern about the mishandling of chemicals within school laboratories.

Wells are implicated in this situation. Supervision of water supplies is spread among numerous
local, state, and federal agencies, which leads to confusion and the under-reporting of potential
hazards. Older buildings with older plumbing, homes, or schools, show increased levels of lead in
the water.

Best Practices for Protecting Drinking Water Supplies

* Test a well before purchasing a new home, then on an annual basis or if the well is sus-
pected of becoming contaminated.

* Require that all records (well logs) are made available prior to the purchase of the home
and that they show that there is a pitless adapter, which has been certified, and the well was
properly grouted.

» Test a well before purchasing, renting, or leasing an existing home with a well, then on an
annual basis, or if the well has been suspected of becoming contaminated.

» Test water in vacation homes, camps, etc. for bacteria and chemical contamination before
using the water.

» Test wells for childcare facilities and schools before use, periodically and if the wells are
suspected of becoming contaminated.

* Thoroughly decontaminate wells that have been contaminated and then retest them.

» If ever in doubt about the safety of a water supply, use bottled water from approved sources
for drinking, cooking, and washing of dishes.

INsecTs, RODENTS, AND PESTICIDES

(See Chapter 9, “Insect Control, Rodent Control, and Pesticides”)
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VECTORS OF DISEASE

Climate change has special disease-related concerns including the creation of potential epidemics
of vector-borne disease, which is especially a problem in children. Diseases such as malaria, dengue
fever, and hantavirus pulmonary syndrome, which are not commonly found in the United States,
can increase sharply with increased warming conditions. A good example of this would be the sharp
increase in West Nile virus in the United States.

FACTORS LEADING TO IMPAIRMENT AND BEST PRACTICES
FOR EMERGENCY ENVIRONMENTAL RISKS

(See Chapter 5, “Environmental Health Emergencies, Disasters, and Terrorism”)

FLoops, TORNADOES, AND HURRICANES

Children have additional problems in the aftermath of floods, tornadoes, and hurricanes. Children
are typically more vulnerable to chemicals and/or microorganisms because of children’s behavioral
traits and physiology. Potential hazards to children after floods, tornadoes, and hurricanes increase
substantially. Some of these hazards include contaminated food; a sharp increase in mold in carpets,
drywall, and other porous areas; carbon monoxide from poorly vented emergency energy sources
or damaged energy sources; contaminated drinking water; disrupted sewage systems; solid waste,
hazardous waste, and debris; houses and household items contaminated by flood water and torn
apart by tornadoes; and schools, school grounds, or playgrounds contaminated by flood waters or
torn apart by tornadoes. It is highly recommended that children be the last individuals back into
areas contaminated by floodwaters, or the after effects of tornadoes and hurricanes.

EXTREME HEAT

Heat-related illnesses have a more profound effect on children than other people. Children have a
smaller body mass to surface area ratio than adults, can lose fluid more rapidly, and tend to play
outdoors in the extreme heat. They also do not have the capacity to make judgments about protec-
tive measures in extreme heat. Children may show the following symptoms: behavioral changes,
dizziness or fainting, rapid breathing and rapid heartbeat, extreme thirst, hot dry skin, headaches,
reduced volume of urine which may be dark yellow, etc.

Best Practices for Extreme Heat

» Re-hydrate the child over a period of time.

» Keep the child in a cool and shaded area.

» Have the child wear light clothing.

o If the child is lethargic, not responsive, has a fever or continues to be dehydrated, seek
immediate medical attention.

AFTERMATH OF WILDFIRES
(See endnote 17)

Wildfires create numerous environmental hazards, especially for children because of their unique
physiology and size. These hazards include fire, extreme heat, and smoke; combustion of wood,
plastics, and other materials in homes and other structures, which release a large number of hazard-
ous chemicals as well as various sizes of particulate matter; landslides; and acute stress from the
emergency and severe emotional reactions.



142 Best Practices for Environmental Health

The smoke consists of very small inorganic and organic particles, liquid droplets, carbon mon-
oxide, carbon dioxide, and volatile organic compounds. Eye irritation and respiratory tract irritation
are common. Lung function is reduced substantially and there is a worsening of preexisting lung or
cardiovascular disease, especially asthma.

Ash becomes a serious potential hazard because it is very irritating to the skin, nose, and throat
and may cause severe coughing. Ash and dust from burnt structures may contain a series of toxic
and cancer-causing chemicals including asbestos, arsenic, lead, formaldehyde, and a multitude of
other substances depending on what was in the buildings.

Debris can cause physical and physiological problems. Broken glass, exposed electrical wires,
nails, wood, metal, plastics, and other objects can cause wounds, especially puncture wounds, elec-
trical injuries, and burns.

During the recovery phase, the children may be exposed to a whole new environment to which
they are unaccustomed which can lead to additional injuries and accidents. The soil may be con-
taminated with hazardous materials such as lead. There may be persistent hotspots which can burst
into flame without warning.

Best Practices for Aftermath of Wildfires

* Drinking water systems, electrical systems, and sewage disposal systems must be back in
proper operating order before children can re-enter the area.

* The structures must be inspected and found to be sound and habitable before children can
re-enter the area.

* Ash and debris must be removed or at least isolated from areas where children will be liv-
ing, going to school, or playing.

* All roads and approaches to various facilities and homes must be cleared and cleaned.

* Never use gasoline or kerosene appliances including generators in enclosed spaces as a
source of electricity.

* Be careful to avoid ash pits or burned stumps of trees, which may be very hot.

* Wear protective facemasks and goggles as well as protective clothing when cleaning up
ashes and debris.

*  Wet down ashes before removing.

* Wash all homegrown fruits, vegetables, and children’s toys before using.

* Remove all water-damaged building materials which could result in the growth of mold
and check frequently for mold growth.

* Discard all foods which have not been stored in proper temperatures during the shutoff of
electricity and refrigeration.

* Discard all foods which have been exposed to heat, fire, smoke, or water.

* Check the child’s behavioral patterns frequently to determine if professional assistance is
needed to deal with the aftermath of the trauma.

LACK OF CONSISTENT APPROACH TO CHILDREN’S
ENVIRONMENTAL HEALTH ISSUES

The problem is that there is no consistent approach to the resolution of hazards affecting children
from state to state and locality to locality. Unfortunately, children’s programs typically do not pro-
duce revenue and therefore, especially in times of serious budget shortfalls, children’s issues are
not given the resources that are necessary to avoid injury and illness and promote better health.
In addition, where local and state health departments receive federal funding for specific programs,
the programs cease to exist typically when the funds run out. Also, many local and state funding
agencies use the federal funds as an excuse for reducing the regular budget for other environmental
health programs. For any given locality or state, it is necessary to contact the appropriate health
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department, over the internet or by phone, to determine what programs or educational materials are
available to help resolve children’s environmental health issues. Federal internet sites are also very
useful for obtaining educational and training materials.

INADEQUATE TRAINING OF PROFESSIONALS IN CHILDREN’S ENVIRONMENTAL HEALTH ISSUES

Numerous organizations have stated that because of the presence of environmental health hazards
in communities, health professionals must be prepared to diagnose, treat, and prevent health con-
ditions caused by environmental exposures. Unfortunately, a survey of environmental medicine
content in United States medical schools showed that environmental medicine content over a 4-year
period in 75% of the schools amounted to a total of 7 hours. A Migrant Clinician Network study
found that about half of the doctors had no training in environmental or occupational health. A
survey of chief residents of the United States pediatric residency programs showed that less than
half of the pediatric programs included pediatric environmental health issues in their curriculum
except for lead poisoning. The lack of environmental education in the training of physicians, nurse
practitioners, physician assistants, nurses, nurse midwives, and community health workers is a seri-
ous shortcoming in the protection of children. Numerous associations of health professionals have
indicated strong support for better training of health workers in children’s environmental health
issues and solutions.

Pediatricians

The role of the pediatrician since the September 11, 2001 terrorist attacks has changed in some
respects. Prior to that the pediatrician was concerned about keeping a healthy child healthy, and
diagnosing the cause of an illness and making the child healthy again. Most of the illness prob-
lems appeared to revolve around bacterial and viral infections, although some of the concerns were
about chemicals and injuries. Now there has been a dramatic increase in concern from parents,
the community, and society at large about the potential for acute and long-term problems related
to environmental conditions in homes, schools, recreational areas, occupational areas, the outside
environment, the indoor environment, and terrorism. In a special study, 86% of a group of pediatri-
cians reported that their medical training had not prepared them sufficiently to deal with problems
of the environment or terrorism.

Clinicians, through the use of self-administered environmental investigation forms and nurse
evaluation forms, should consider the potential for environmental conditions causing the observed
symptoms. For instance, seizures can be the result of lead poisoning or carbon monoxide intoxication,
learning disabilities can be caused by intrauterine alcohol exposure or lead intoxication, eczema can
be aggravated by solvents, etc. The clinician should determine if symptoms subside or worsen in a
particular location, during weekdays or weekends, at a special time of the day or during certain activi-
ties, and are other children associating with the child having the same symptoms. The clinician should
determine if there are clusters of cases of the symptoms and work with local public health authorities
and the Centers for Disease Control and Prevention (CDC) to share knowledge and gain more infor-
mation about the specific problem. Parental occupational exposure to environmental factors, which
may cause the symptoms experienced by the children, should always be investigated and evaluated.

The American Academy of Pediatrics and local chapters are emphasizing the extreme impor-
tance of the community in pediatric practice. This perspective enlarges the pediatrician’s focus
from one child to all children in the community and includes the many problems related to the
environment. There is an understanding that many factors affect the health of children including
the family and social, political, cultural, economic, and environmental forces. In order to truly help
the child, the pediatrician needs to combine good clinical practice with public health principles and
work with the family, school, and community. There are many resources that need to be accessed
and utilized appropriately.
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To better prepare the pediatrician for his/her new role, it has been recommended by the American
Academy of Pediatrics and local chapters that these doctors receive training and utilize information
in the following areas:

1. Utilize epidemiological, demographic, and economic data to better understand the effects
of poor health and social risks on child outcomes.

2. Work with public health departments and colleagues in other professions to identify and
decrease barriers to the health and well-being of children.

3. Interact with childcare facilities, schools, and youth programs to help them understand
how they affect child health.

4. Help provide health care for all children in the community (unfortunately politics in cer-
tain state and local areas have interfered with the care for all children).

5. Utilize community resources to promote good health.

6. Educate residents and medical students in community settings.

7. Learn about environmental concerns and children’s health and implement a program of
environmental history taking within the office.

8. Educate parents about environmental problems and how they affect the health of their
children.

Nurses

Nurses are exceedingly important in the evaluation of environmental stresses in children. Nurses
see the children in the doctors’ offices, in the schools and in the community as public health nurses
or visiting nurses. Unfortunately, the level of environmental education given to nurses in their train-
ing is very limited. The understanding of environmental conditions and their effect on children
must always be considered in evaluating the child’s health because of existing symptoms or as a
preventive measure in special situations.

Nurses are uniquely qualified to teach parents and children about the potential for environmental
problems causing disease and injury. They may be working on a one-to-one basis and therefore can
have a more positive effect on the family’s thinking and resolve to correct serious environmental
hazards.

Registered Environmental Health Specialists/Registered Sanitarians

Registered Environmental Health Specialists/Registered Sanitarians are experienced, highly
trained, well-educated, applied scientists and leaders in recognizing, evaluating, and resolving envi-
ronmental health and community health issues. They utilize both educational and enforcement tools
to reduce and remove environmental health hazards and disease causing problems from a variety
of situations. They work closely with other health professionals, civic and professional associations,
governmental agencies, schools, preschools, and community leaders to effect positive change in the
environment. They help promote better health and injury- and disease-free situations for all citizens,
children and adults alike. These individuals work in the governmental sector, private sector, and
academia, but the overwhelming number are in the public sector.

Environmental Health Aides

Environmental Health Aides/Community Health Aides are individuals, preferably from the local
community, who have a minimum of a high school diploma or equivalency with good knowledge
of high school level math, some science, and excellent communication skills in English. Typically,
the individual should also have good communication skills in the language primarily used in the
given community area. The individual is then given specialized training in the collection of sam-
ples of air, water, soil, sewage, paint, and other materials that could be causing environmental
problems. The individual investigates complaints, writes simple reports, and teaches the residents
how to reduce exposure to a variety of insects and rodents, environmental toxicants, potential
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injury-causing circumstances, and infection control problems. The aide is under the direct supervi-
sion of Registered Environmental Health Specialists.

CRITIQUES OF CHILDREN’S ENVIRONMENTAL HEALTH EFFORTS
(See endnotes 61, 62)

FEDERAL LEVEL

Government Accountability Office

The Government Accountability Office in September 2008 reported that the EPA was failing on chil-
dren’s environmental health issues. The EPA had rolled back or not acted on standards for dangerous
chemicals, such as perchlorate, mercury, and lead. The advisory committee, which was made up of
public health officials from government, non-profit organizations, academia, industry, and healthcare
organizations, had met more than 30 times in 10 years, but the EPA rarely sought out the committee’s
advice and recommendations in developing regulations, guidance, and policies concerning children’s
health, despite the fact that the advisory committee had sent over 600 recommendations for EPA
action. Further, the last time cabinet-level officials met to discuss children’s environmental health
issues was in October 2001. The task force expired in 2005 and there was no further mandate to coor-
dinate the federal response to children’s health issues. The task force no longer reported its results to
the President. The Government Accountability Office in a report dated January 2010 to several con-
gressmen recommended improvements to help the EPA protect children and the EPA agreed to imple-
ment them. The Government Accountability Office also suggested that Congress consider reinstating
the Children’s Health Protection Advisory Committee.

Environment and Public Health Committee of the United States Senate

On March 17, 2010, Dr. Cynthia Bearer, Children’s Environmental Health Network Board
Chairperson, testified before the Environment and Public Health Committee of the United States
Senate. She urged the committee to include the basic concepts of pediatric environmental health
into all of its policies and programs. She said that today’s standards, regulations, and guidelines are
based on the adult healthy male, rather than considering the unique problems of children. The US
EPA regulates thousands of industrial chemicals through the Toxic Substances Control Act. She rec-
ommended that the Toxic Substances Control Act be replaced with a new statute that provided for:

» Health protection of children, pregnant women, the fetus, nursing women, and women of
childbearing age, as a basis for regulating chemicals

» Strong safety standards, which protect children’s health and other vulnerable populations

» Making industry responsible for demonstrating the safety of a chemical

* Protecting children from chemicals that interfere with their hormone systems

* Protecting children from new technologies such as nanotechnology

Dr. Bearer urged the committee to focus on the home environment including the pollutants and
products to which children are exposed. Further, millions of preschoolers go to childcare centers for
at least 40 hours a week and the centers need a substantial amount of monitoring. During the course
of a week, 54 million children and about 7 million adults spend a substantial time in the school envi-
ronment and therefore this environment needs to be closely monitored. Particular attention must be
given to the many sources of indoor air pollution which can affect the child.

Dr. Bearer commended the new EPA administrator for improving the EPA’s response to chil-
dren’s environmental health issues, including protections for farm workers and farm worker chil-
dren from pesticides and improving pesticide labeling. Also, there has been an increased effort
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in improving the environmental health of schools. Dr. Bearer emphasized that there had been a
tremendous loss in the abandonment of Presidential Executive Order 13045. She urged the com-
mittee to pass a law reestablishing the interagency task force, composed of agencies including the
EPA, Department of Health and Human Services, Department of Housing and Urban Development,
Department of Education, and others, that worked effectively on children’s environmental health
and safety issues like asthma, lead poisoning, childhood cancer, injury prevention, etc.

Also, on March 17, 2010, John B. Stephenson, Director, Natural Resources and Development,
Government Accountability Office, reaffirmed Dr. Bearer’s testimony and added that the
Government Accountability Office was issuing a series of recommendations to the EPA in a special
report that would help the EPA re-issue a child-focused strategy with specific goals, objectives, and
targets. It asked the EPA Administrator to maximize the agency’s concerns in all areas of envi-
ronmental health hazards related to children. The report also urged Congress to establish, in law,
President Clinton’s Executive Order on children’s environmental health.

LAWS, RULES, AND REGULATIONS

These laws include (see the appropriate chapters in this book for more detailed information about
these laws):

1. The Clean Air Act of 1970, and its subsequent amendments, which established goals and
standards for the quality of air in the United States

2. The Clean Water Act of 1972, and its subsequent amendments, which established goals and
standards for water quality in the United States

3. The Safe Drinking Water Act of 1974, amended in 1986 and 1996, which established
drinking water standards and rules for groundwater protection and underground injection

4. The Resource Conservation and Recovery Act of 1976, which helped prevent the creation
of toxic waste dump sites by establishing standards for the management of the storage and
disposal of hazardous waste

5. The Toxic Substances Control Act, which gave the EPA the authority to regulate the manu-
facture, distribution, import, and processing of specific toxic chemicals

6. The Comprehensive Environmental Response, Compensation, and Liability Act of 1980,
and its subsequent amendments, which requires the cleanup of sites contaminated by toxic
wastes, even those which had been placed there many years before

7. The Hazardous and Solid Waste Amendments of 1984 (HSWA-Underground Storage Tanks)

8. The Emergency Planning and Community Right-to-Know Act of 1986, which requires
companies to inform communities about toxic chemicals that they release into the air,
water, and land

9. The Asbestos Hazard Emergency Response Act of 1986

10. The Oil Pollution Act of 1990, which enacted a rapid and well-thought-out federal response
to oil spills from oil storage facilities and vessels, while making the polluters responsible
for the cost and damage to natural resources
11. The Federal Insecticide, Fungicide, and Rodenticide Act of 1947 amended in 1996

SPECIAL RESOURCES
CHILDREN’S ENVIRONMENTAL HEALTH CENTERS
(See endnotes 58, 59)

Scientific research into the various facets of children’s environmental health problems is being
conducted at the Children’s Environmental Health Centers created by the US EPA through a
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special program. The goals of the Children’s Center Program are to: provide multidisciplinary
research on environmental contributions to children’s health and disease through interactions
between basic, clinical, and behavioral scientists; establish research/prevention centers to pur-
sue high quality research with clinical applications; utilize exposure assessment and result-
ing health effects in risk management and disease prevention; establish a national network of
centers to rapidly share research findings and innovative approaches to controls; and under-
stand the impact of chemical and other environmental exposures on the fetus and child. These
centers include:

1. Columbia University School of Public Health
The Columbia Center for Children’s Environmental Health conducts scientific studies on
the links between common pollutants in the environment and health risks. The research
results are used to help educate people on how to reduce children’s exposure to harmful
pollutants. Special studies have been done on the exposure of the fetus to high levels of
pollution from fuel burning, pesticides, and secondhand smoke. The center’s largest study
involves 725 African-American and Latino pregnant women and their children, living in
low-income neighborhoods, with the children being monitored from birth through age 11.
The exposures studied include polycyclic aromatic hydrocarbons in ambient air pollution,
secondhand smoke, pesticides, endocrine-disrupting chemicals such as phthalates and
BPA, and indoor pest allergens.

2. Duke University
The Duke University Southern Center on Environmentally-Driven Disparities in Birth
Outcomes attempts to understand how environmental, social, host, and genetic factors
interact to affect the fetus and newborn. These stressors include children living in situa-
tions where there is deteriorating housing, poor access to health care, poor schools, high
unemployment, high crime, high poverty, homelessness, poor nutrition, and increased
environmental exposures to toxic chemicals. They study normal birth outcomes, racial
disparities in birth outcomes, and the effect of prenatal environmental exposure and neo-
natal respiratory health.

3. Johns Hopkins University Schools of Medicine and Public Health
The Johns Hopkins Center for Childhood Asthma in the Urban Environment studies how
exposures to air pollutants and allergens can induce airway inflammation in increased
asthma in children with the goal of developing effective strategies to reduce the disease.

4. Mount Sinai School of Medicine
The Mount Sinai Center for Children’s Environmental Health and Disease Prevention
Research works on the neurodevelopment impacts of pesticides, lead, and PCBs.

5. University of California, Berkeley
The University of California, Berkeley Center for Children’s Environmental Health
Research primarily conducts its research in the Salinas Valley of California, which is an
agricultural region where about 38,000 farm workers, mostly Hispanic, work and live.
More than 0.5 million pounds of organophosphate pesticides are used in this area yearly.
The research attempts to determine pesticide and other environmental exposures in preg-
nant women and young children and the effects of these exposures on childhood growth,
neurodevelopment, and respiratory disease. Community-based programs are developed to
try to reduce take-home pesticide exposure in the children of farm workers.

6. University of California Davis
The University of California Davis Center for the Study of Environmental Factors in the
Etiology of Autism studies chemicals known to be toxic to the nervous and immune sys-
tems and attempts to determine if this leads to abnormal development of social behavior in
children. This knowledge would lead to strategies for prevention and intervention.
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7. University of Southern California and University of California, Los Angeles
The Children’s Environmental Health Center at the University of Southern California and
the University of California, Los Angeles Children’s Environmental Health Center focus
on the study of asthma and allergic airway disease as it relates to ambient air pollutants,
environmental tobacco smoke, traffic density, and proximity to homes.
8. University of Cincinnati
The Children’s Environmental Health Center at Cincinnati Children’s Hospital Medical
Center conducts research and training to reduce disease and disability in children caused
by environmental hazards. The center studies the behavioral effects of prevalent toxicants.
9. Harvard School of Public Health
The Center for Children’s Environmental Health and Disease Prevention Research at
Harvard School of Public Health was established to understand the real problem of the Tar
Creek Superfund Site in northeastern Oklahoma and the effect of the metal contamina-
tion in the mining waste on the Native American residents. The goal of the program is to
determine the potential hazards of the exposure to the mixed metals on child health and
development.
10. University of Illinois at Urbana-Champaign
The University of Illinois Fox River Environment and Diet Study of the Children’s
Environmental Health Center investigates the interactive effects of PCBs and methyl mer-
cury on cognitive, sensory, and motor development in children. The study is being con-
ducted on Hmong and Laotian refugees who came to northeastern Wisconsin after the
Vietnam War and regularly consumed fish contaminated by PCBs and methyl mercury
from the Fox River.
11. University of lowa
The University of Iowa Children’s Environmental Airway Disease Center conducts
research on the etiology and pathogenesis of airway disease in children from rural com-
munities. The research indicates that the incidence and severity of asthma in rural children
is similar to that in urban children. Apparently viral infections increased sensitivity to
environmental exposures. The products of bacteria and fungi are frequently found in the
rural environment and apparently may act as triggers for asthma.
12. University of Medicine and Dentistry of New Jersey
The University of Medicine and Dentistry of New Jersey Center for Childhood
Neurotoxicology and Assessment’s main focus is to examine the effects of exposure to
environmental chemicals on neurological health and development potentially leading to
learning disabilities and autism.
13. University of Michigan
The University of Michigan Center for the Environment and Children’s Health investigates
the characteristics of the household, school, and neighborhood environment of children
with asthma; the environmental factors and cofactors contributing to the exacerbation and
progression of childhood asthma; and the cellular and molecular targets which modulate
immune system responses to environmental contaminants. They use a community-based
approach to intervene at a household and neighborhood level to reduce exposure to envi-
ronmental hazards and improve the child’s health status.
14. University of Washington
The University of Washington Center for Child Environmental Health Risks Research
studies the biochemical, molecular, and exposure mechanisms of children’s susceptibility
to pesticides and how the pesticides affect normal growth, development, and learning.
15. National Institute of Environmental Health Sciences
The National Institute of Environmental Health Sciences, Centers for Children’s
Environmental Health and Disease Prevention Research studies the effects of envi-
ronmental exposures on children’s health. It uses basic, applied, and community-based



Children’s Environmental Health Issues 149

participatory research. The center’s long-range goals include stimulating new research and
expanding existing research on the role of the environment and the causation of disease
and dysfunction in children; developing unique intervention and prevention strategies; and
using the knowledge for intervention and prevention of disease. The number of research
grants given out throughout the country are simply too numerous and complex to discuss
in a book of this nature. Some of the research areas include:

Asthma symptoms related to maternal use of acetaminophen during pregnancy
Phthalate exposure and children’s behavior and cognitive abilities

Use of beauty chemicals by small girls in early puberty

External exposure to urban air pollutants and children’s cognitive abilities
Effects of environmental exposures on child health

Bisphenol A and children’s health

SARRANE ol S

OTHER RESOURCES

GOVERNMENTAL

World
Fourth Ministerial Conference on Environment and Health
(See endnote 30)

The World Health Organization held the Fourth Ministerial Conference on Environment and
Health, entitled Children’s Environment and Health Action Plan for Europe, on June 23-25th,
2004. The ministers recognized that improvement in the health of children as it related to the envi-
ronment was very uneven across Europe because of the consequences of poor environmental con-
ditions, poverty, disruption of social protection and health systems, armed conflict and violence.
The ministers recognized that all children suffered from the consequences of polluted and unsafe
environments. The ministers stated that: injuries were the first cause of death from birth to age 18
years; contaminated water, air, food, and soil caused gastrointestinal disease, respiratory disease,
birth defects, and neurotoxic and developmental disorders; there was a serious need for safe and
balanced nutrition; and that many chemicals had the potential to cause long-term toxicity and
carcinogenic, neurotoxic, immunotoxic, genotoxic, endocrine-disrupting, and allergenic effects.
They recommended the following priority goals:

1. Prevent and reduce morbidity and mortality from gastrointestinal disorders and other
health effects related to water and sanitation for children

2. Prevent and substantially reduce health consequences from accidents and injuries

3. Prevent and reduce respiratory disease due to outdoor and indoor air pollution and reduce
asthma attacks

4. Reduce the risk of disease and disability from exposure to hazardous chemicals

Fifth Ministerial Conference on Environment and Health
(See endnote 60)

The World Health Organization on March 10-12, 2010, held the Fifth Ministerial Conference on
Environment and Health with its focus on protecting children’s health in a time of changing envi-
ronmental problems and issues. One of its major concerns was the effect of climate change on the
health of children since climate change contributes to the increase in the amount of natural disasters
and this has a more profound effect on children than adults. The conference stated that a consider-
able number of Europeans were suffering from health problems that were linked to environmental
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conditions and among the vulnerable groups were children, pregnant women, and the socially
disadvantaged.

The conference recommended that environmental and health issues should be considered one of
the priorities in establishing policies in transportation, energy, industry, and agriculture. It stated
that the solution to these problems could boost innovation and competitiveness and create a better
economy. It also stated that many environmental effects could be controlled through well-tested
health system interventions, specifically the use of primary health care. The various nations attend-
ing pledged to work together to help resolve environmental and health issues.

World Health Organization Environmental Health Activities

The World Health Organization environmental health activities are examples of how a world orga-
nization works with national environmental health programs to help improve the environment and
prevent disease and injury. In 2005, the World Health Organization stated that more than 3 million
children under 5 years of age died each year globally from environment-related causes and condi-
tions. This was 30% of the total of 10 million children dying each year. It also was an important
factor in the well-being of the mother. The four major causes of death were: diarrhea from unsafe
water and poor sanitation; indoor air pollution producing severe respiratory effects, especially from
the burning of biomass fuels; malaria from mosquitoes breeding in areas with poor water manage-
ment and storage, as well as inadequate protection and housing; and unintentional physical injuries
in the home and other environments. In addition, lead in air, paint or dust, mercury in food, and
other chemicals could pose severe potential risks for the fetus, infant, and older child.

In June 2009, at the Third World Health Organization International Conference on Children’s
Health and the Environment in Korea, the World Health Organization was asked to help develop
a global plan of action to improve children’s environmental health, monitor the plan, and report
on the plan’s progress. The plan was to provide a comprehensive approach for the World Health
Organization, governments, intergovernmental and non-governmental organizations, and all people
seeking to improve the health of children.

To meet these priority goals, the ministers established a series of programs including technical
support for countries, groups, and individuals to help reduce children’s environmental health haz-
ards. They also established collaborative research efforts and appropriate exchanges of information.
They set forth further goals to develop and start implementing national children’s environment and
health action plans and cooperation with the World Health Organization.

Federal

A large number of school environmental health activities have been established by the follow-
ing departments of the federal government: the US Department of Agriculture, US Department of
Education, US Department of Energy, US Department of Health and Human Services (a substan-
tial number), US Department of Housing and Urban Development, US Department of Labor, US
Consumer Product Safety Commission, US Department of the Interior and US EPA (a substantial
number).

Some of the specific programs are discussed below.

Agency for Toxic Substances and Disease Registry

The Agency for Toxic Substances and Disease Registry (ATSDR) is a federal agency which deter-
mines the effects of hazardous substances in the environment on the health of people. It assesses
waste sites, carries out health consultations concerning specific hazardous substances, carries out
health surveillance, and responds to emergency releases of hazardous substances. ATSDR provides
a series of educational products to communities, health educators, healthcare providers, environ-
mental health professionals, and others on community environmental health topics such as expo-
sures to hazardous substances, roots and pathways of exposure, health effects, treatment options,
and techniques to minimize exposure to hazardous substances.
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America’s Children and the Environment

America’s Children and the Environment is a program of the US EPA which provides access to
information to show trends in the levels of environmental pollutants in air, water, food, and soil, the
concentration of contaminants in mothers and children, and the level of childhood diseases which
may be related to environmental contaminants. By tracking the environmental contaminants, the
EPA through the America’s Children and the Environment group tries to determine how varying
concentrations have changed over time and the percentage of children who may still be at risk from
the contaminants. They also get involved in the emerging issues, such as mercury in fish caught by
individual fisherman and the potential for attention deficit/hyperactivity disorder.

Association of Maternal and Child Health Programs

The Association of Maternal and Child Health Programs is a non-profit group that partners with the
CDC to work closely with state maternal and child health programs in order to improve the environ-
ment and reduce the potential for disease and injury

Centers for Children’s Environmental Health and Disease Prevention Research

Centers for Children’s Environmental Health and Disease Prevention Research is a federal program
of the National Institute of Environmental Health Sciences which examines the effect of environ-
mental exposures on children’s health using a multidisciplinary research technique involving basic,
applied and community-based participatory research.

Centers for Disease Control and Prevention— Environmental Health Services Branch

The Centers for Disease Control and Prevention—Environmental Health Services Branch is a
federal program used to revitalize, enhance, and strengthen local, state, tribal, and national envi-
ronmental health programs and the professionals working within the programs to reverse environ-
mental exposures and control the consequences for human health.

Consumer Product Safety Commission

The Consumer Product Safety Commission is an independent federal regulatory agency which pro-
tects the public from products that cause electrical, chemical, or mechanical hazards including toys,
household items, furniture, bicycles, and other products. They develop standards, recall products,
conduct research, and educate the public. In recent years, the Commission has recalled very small
rare-earth magnets; toys, jewelry, lunch boxes, and clothing containing lead; craft kits which may
contain very small objects; cookware; electrical devices; cribs and strollers; etc.

EPA’s Children’s Health Protection Website

The EPA’s Protecting Children’s Health website is dedicated to a discussion of the most recent
information concerning children’s environmental health issues including: lead, drug laboratories,
pesticides, mold, radon, drinking water, asthma, secondhand tobacco smoke, indoor air pollution,
poisons, various materials and consumer products, toxins in schools, pesticides, asthma, diesel fuel,
eco-friendly child care and schools, hazardous waste sites, fish contaminants, blue-green algae, and
beach water quality information.

EPA’s Healthy School Environment Resources

The EPA’s Healthy Kids, Healthy Schools is a one-stop location for information and links to school
environmental health issues divided into 14 major categories including:

1. Chemical use and management
2. Design, construction, and renovation of physical facilities
3. Energy efficiency
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. Environmental education

. Facility operations and maintenance
. Indoor environmental quality

. Legislation and regulation

. Outdoor air pollution

. Portable classrooms

10. Safety/preparedness

11. School facility assessment tools
12. Waste

13. Waste reduction

14. Water
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A total of 77 topics are covered. Each one can be accessed simply by the click of a mouse. In addi-
tion, there is immediate access through a click of the mouse to 11 EPA programs for schools, 10
related EPA programs, and 10 resources outside of the EPA.

National Library of Medicine Environmental Health and Toxicology

The National Library of Medicine Environmental Health and Technology resources include com-
prehensive environmental health and toxicology website access to databases, bibliographies, tutori-
als, and other scientific and consumer-oriented resources. TOXNET is a toxicology data network.
Tox Town is a consumer website which provides an introduction to toxic chemicals and environ-
mental health risks in the home and community.

National Center for Environmental Health

The National Center for Environmental Health is a federal agency that is part of the CDC and pro-
vides information on air pollution, asthma, lead poisoning prevention, public health tracking, and
other environmental health issues.

National Environmental Education Foundation

The National Environmental Education Foundation is a foundation chartered by Congress in 1990
to advance environmental knowledge and action. It is a complementary organization to the US EPA,
extending the EPA’s ability to improve environmental literacy through EPA’s own resources and
also private funds which may have been made available for this purpose. Its goal is to:

1. Expand environmental education in the schools

2. Establish basic environmental education for the adult public

3. Develop an environmental education program for health professionals
4. Develop environmental education for business managers

5. Work to overcome issues of environmental health in children

An example of a children’s program is the Pediatric Asthma Initiative, a long-term project used
to integrate environmental management of asthma into pediatric medical and nursing education
and practice.

National Institute for Occupational Safety and Health

NIOSH is a federal agency that is part of the CDC and conducts research to reduce work-related
illnesses and injuries and to promote safe and healthy workplaces. NIOSH has prepared a series of
resources for young worker safety and health. These training programs, reports, and publications
can be accessed through the NIOSH website.
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Other Organizations

There are numerous other national, state, and local associations who simply cannot be named here.
When working with a local health department or the regional EPA, it is possible to get a list of local
partners in resolving children’s environmental health issues.

State and Local

The following organizations are examples of state and local groups that work to prevent disease and
injury and promote health, especially for children. The overall list of these organizations would be
far too long for this presentation so therefore a small sample is being utilized. When working in a
given state or local area, it is wise to contact the local or state health department, professional health
associations, or regional EPA, to get a better understanding of the many organizations that work
together to try to improve the environment of the child.

Improving Kids Environment (IKE)

Improving Kids Environment is a not-for-profit corporation based in Indianapolis, Indiana, that
works to reduce environmental threats to children’s health and provides the family with informa-
tion to protect children. It promotes practical means to remove or reduce recognized serious threats.
It has been involved in helping provide funds to remove lead from properties where children live.
It publishes information on various environmental health issues for children through a newsletter
entitled Children’s Environmental Health Newsletter.

Michigan Network for Children’s Environmental Health

The Michigan Network for Children’s Environmental Health is a coalition of health professionals,
health-affected groups, environmental organizations, and others who are interested in reducing tox-
icity for children and improving their environment. The organizational members include state chap-
ters of national organizations such as the American Academy of Pediatrics, National Association of
Pediatric Nurse Practitioners and American Nurses Association; local and state health departments;
local and state civic associations; children’s health associations; and other interested citizens.

PROFESSIONAL ASSOCIATIONS AND OTHER ORGANIZATIONS

American Academy of Pediatrics Council on Environmental Health

The American Academy of Pediatrics Council on Environmental Health is an organization made
up of pediatricians who are concerned with issues related to environmental health and exposure
to toxins by children and how to protect the children. The Council works on legislative issues
and educational initiatives, and has developed the Academy’s well-received book entitled Pediatric
Environmental Health Manual, second edition. This guide promotes the identification, prevention,
and treatment of pediatric environmental health hazards and helps parents understand what is hap-
pening and what should be done.

American Public Health Association—Public Health Nursing Section

The American Public Health Association—Public Health Nursing Section is a professional orga-
nization of nursing practitioners and educators who maintain the highest standards of public health
nursing through nursing practice, education, and research. In response to the 1995 report of the
Institute of Medicine Committee on Enhancing Environmental Health Content in Nursing Practice,
the Public Health Nursing Section established an Environmental Health Task Force made up of
nurses and environmental health practitioners. This group developed and published a series of envi-
ronmental health principles for public health nurses and environmental health recommendations for
public health nursing in practice, education, research, and advocacy. Their ongoing work is a huge
resource for nurses, doctors, environmental health practitioners, and the general public.
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Canadian Association of Physicians for the Environment

The Canadian Association of Physicians for the Environment is an organization of over 4700 physi-
cians and concerned citizens from Canada focusing on educating health professionals on environ-
mental issues. As one of its accomplishments, the organization produced a 322-page handbook on
environmental threats and how citizens can effectively counteract them. The book is entitled The
Canadian Guide to Health and the Environment. (See endnote 63.) The group is deeply involved in
children’s environmental health issues.

Canadian Partnership for Children’s Health and Environment

The Canadian Partnership for Children’s Health and Environment is an affiliation of groups
with overlapping missions to improve children’s environmental health in Canada. The Canadian
Partnership for Children’s Health and Environment is a consortium of 16 organizations made up
of physicians, childcare experts, environmental law experts, learning disability experts, medical
schools, public health officials, and pollution specialists in collaboration with the Canadian Institute
for Public Health Inspectors Ontario Branch and the Ontario Association of Supervisors of Public
Health Inspectors.

They produce documents of great value to practitioners. Advancing Environmental Health in
Childcare Settings—A Checklist for Child Care Practitioners and Public Health Inspectors is an
outstanding example of their work. (See endnote 64.)

Children’s Environmental Health Network

The Children’s Environmental Health Network is a federal and state tax-exempt non-profit national
organization with a multidisciplinary mission involving protecting the fetus and children from envi-
ronmental health hazards and promoting a healthy environment. It promotes sound child-focused
national policy; raises public awareness of environmental hazards to children; educates health pro-
fessionals and policy makers; and stimulates prevention-oriented research. It provides the Training
Manual on Pediatric Environmental Health and also a resource guide of related programs, projects
and organizations. The Children’s Environmental Health Network has a resource guide on chil-
dren’s environmental health organizations, which includes approximately 140 entries.

Healthy Schools Network

The Healthy Schools Network is a national not-for-profit environmental health information,
education and research organization dedicated to making the environment safe and healthy for chil-
dren in the school setting. It partners with a variety of other organizations to carry out its mission.

National Association of City and County Health Officials

The National Association of City and County Health Officials is an organization serving the needs
of approximately 3000 local health departments nationwide. Its function is to provide and promote
the local perspective on national health programs and policies. It has conducted nationwide educa-
tion programs about the problems and solutions to children’s environmental health issues.

National Association of School Nurses

The National Association of School Nurses is a professional organization of school nurses who
provide continuing education programs at the national, regional, state, and local community level
to teach nurses about a variety of health-related topics including children’s environmental health
issues and solutions.

National Children’s Center for Rural and Agricultural Health and Safety

The National Children’s Center for Rural and Agricultural Health and Safety is part of the Marshfield
Clinic Research Foundation, Marshfield, Wisconsin. The center attempts to improve the health and
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safety of all children exposed to hazards in agricultural work and rural environments. In 2008, it
received $4.6 million in a competitive grant from NIOSH to expand its programs related to injury
prevention on farms. The projects funded include research, education, intervention, prevention,
translation, and outreach to enhance the health and safety of children exposed to hazards.

National Environmental Health Association—Children’s Environmental
Health Technical Section

The National Environmental Health Association—Children’s Environmental Health Technical
Section is part of a professional association which is an advocate for the improvement of the child’s
environment by use of highly technical environmental health practitioners, educators, and researchers.
The association and the technical section provide a considerable amount of educational experiences
for environmental health professionals in order to utilize their skills in helping resolve and prevent
environmental problems related to children. The National Environmental Health Association (NEHA)
issued a comprehensive document stating the great significance of the movement to try to improve
children’s health for a better environment. This was issued on July 2, 1997, and was entitled NEHA
Position on Children’s Environmental Health. (See endnote 65.) The Children’s Environmental
Health Technical Section was also formed to provide necessary assistance for the present and future,
and the Association continues to work toward improvement of the health of children.

National Safety Council—Environmental Health Center

The National Safety Council—Environmental Health Center is a unit of the National Safety Council
that attempts to teach the public about significant environmental health risks and problems facing
families and society. It uses a variety of activities and techniques including public education and
outreach, emergency planning and management, and environmental journalism to protect against
lead poisoning, radon gas, indoor air pollutants, and hazardous chemicals in the community and
other environments where children live.

Natural Resources Defense Council, Children’s Environmental Health Initiative

The National Resources Defense Council, Children’s Environmental Health Initiative is a division
of the Natural Resources Defense Council, which works to reduce the potential for children to be
subjected to various toxins. This group became focused on children’s environmental health prob-
lems because of the publication of a report entitled Intolerable Risk, Pesticides in Our Children’s
Food. (See endnote 66.) The group works toward the elimination or reduction of hazardous sub-
stances in food, air, water, and other media.

The Coalition to End Childhood Lead Poisoning

The Coalition to End Childhood Lead Poisoning is a national non-profit organization that creates,
implements, and promotes programs and policies to eliminate childhood lead poisoning and make
homes healthier and safer. It was founded in 1986 as a voluntary citizens’ effort to eliminate lead
poisoning. The Coalition works with families, community organizations, educators, government
agencies, insurers, property owners, and healthcare providers to make homes free of lead and safe.

The Collaborative on Health and the Environment

The Collaborative on Health and the Environment is an international partnership of over 3500 indi-
viduals and organizations in 45 countries and 48 states and includes scientists, health professionals,
health-affected groups, non-governmental organizations, and other concerned citizens who seek to
improve human and ecological health. The Initiative on Children’s Environmental Health, formerly
the Institute for Children’s Environmental Health, is now part of the Collaborative group.

On October 1, 2010, a conference entitled Promoting Ecological Health for the Whole Child
was held at the University of San Francisco. The topics discussed included the complex interact-
ing factors of nutrition, education, socioeconomic status, exposures to toxic chemicals, and access
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to preventive health care. Childhood cancer had become the leading cause of childhood death.
Adult onset diabetes, once very rare in children, had increased by 50% over previous existing rates.
Speakers at the conference, while recognizing the importance of prenatal care, emphasized the need
for examining environmental situations the young child is exposed to, as well as looking at and
addressing all aspects of children’s health. (See endnote 57.)

Pediatric Environmental Health Specialty Units

Pediatric Environmental Health Specialty Units are a source of medical information and advice on
environmental conditions that can influence children’s health. They are concerned with the preven-
tion, diagnosis, management, and treatment of environmentally related health effects in children.
They are involved in community education and outreach, the training of health professionals, and
consultation and referral. These groups are typically based at university medical centers and are
located in the United States, Canada, and Mexico. They are part of the Association of Occupational
and Environmental Clinics, founded in 1987. This group received significant financial support
through a multi-year agreement with ATSDR and NIOSH.

PROGRAMS

STATE AND LOCAL LEVEL

State Programs

There is a huge variation in state programs addressing children’s environmental health issues. Most
states have programs to correct lead-based problems in houses to reduce levels of lead poison-
ing in children. Most states have educational programs which vary from providing internet sites
for securing information on asthma and lead poisoning to providing comprehensive sites for a
variety of potential hazards to children. This includes information on: air quality, asthma, car-
bon monoxide, hazardous pollutants, nitrogen dioxide, ozone, particulate matter, volatile organic
compounds, asbestos, lead-based paints, indoor air pollution, allergens such as dust, mold at home
and in schools, pet dander, chemicals from fragrances and cleaning products, insects and rodents,
pesticides, healthy homes, diesel exhaust, arsenic found in soil, bacteria found in fresh recreational
water, algae, pet wastes, BPA, mercury in fish, lead in children’s jewelry and toys, aftermath of flood
waters, noise and hearing loss, PCBs in schools, pressure-treated wood in playground equipment,
fly ash, hazardous waste sites, secondhand smoke, drinking water contaminants, contaminated
food, injury control in the home, school and playground, agricultural chemicals, lead in home rem-
edies and cosmetics, and mosquito and tick control. Some states have more active programs since
they provide limited funding for such things as removing lead-based paint from homes to rework-
ing diesel engines on school buses. Several states even have a formal Children’s Environmental
Health Program.

The problem is that there is no consistent approach to the resolution of hazards affecting
children from state to state and locality to locality. Unfortunately, children’s programs typi-
cally do not produce revenue and therefore, especially, in times of serious budget shortfalls,
children’s issues are not given the resources that are necessary to avoid injury and illness and
promote better health. In addition, where local and state health departments receive federal
funding for specific programs, typically when the funds run out, the programs cease to exist.
Also, many local and state funding agencies use the federal funds as an excuse for reducing
the regular budget for other environmental health programs. For any given locality or state,
it is necessary to contact the appropriate health department, over the internet or by phone, to
determine what programs or educational materials are available to help resolve children’s envi-
ronmental health issues. Federal internet sites are also very useful for obtaining educational
and training materials.
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Local Programs

King County, Washington

Despite the fact that King County, Washington, has worked diligently to try to improve the health of
children through correction of environmental hazards, it is still an example of the problems found in
children’s environmental health programs at the local level. The many issues that this local program
has include the following:

» Isolated projects and programs with different funding are used instead of a coordinated
delivery stream.

* There is no uniform way, across various governmental entities, to identify the needs of
children to deal with environmental health issues.

* Funding for effective programs related to children has been severely diminished because
of ongoing economic situations.

* Children’s environmental health programs typically do not provide billable fees.

* There is a lack of community knowledge and participation in children’s environmental
health issues.

» There is a problem relating to the school districts because of unfunded mandates.

» There is a lack of local funding for children’s environmental health issues.

* There is a lack of knowledge by parents concerning the environmental health needs of the
child.

* There is no comprehensive local needs assessment related to the environmental health of
the child.

OTHER PROGRAMS
AGRICULTURAL ENVIRONMENT

Migrant Clinicians Network

The Migrant Clinicians Network is an international non-profit organization of over 5000 health
professionals who work to eliminate health problems among migrant and seasonal farm workers
and other mobile underserved populations. A significant part of their work has been in occupational
and environmental health efforts focused on children. As an example of their work, in Virginia, the
Migrant Clinicians Network has provided educational materials and sessions to healthcare provid-
ers, head start workers, outreach workers, migrant farm workers, and the community about chil-
dren’s environmental health issues and how to minimize potential hazardous exposures. Over a
2-year period, the group has worked with 600 migrant farm workers and their families. This has
improved the knowledge of these individuals concerning environmental hazards and has helped
minimize exposure.

URBAN ENVIRONMENT

Community-based Intervention Research Project—University of Michigan

This research project was used to try to reduce the amount of asthma in a given community and also
to reduce the severity of the disease by carrying out asthma screening (by use of questionnaires,
pulmonary function tests, and skin tests to determine specific allergies) and environmental testing
for dust samples that were analyzed for cockroaches, which has high potential as an asthma trigger,
dust mite, cat, dog, and mouse or rat allergens and provided for intervention by trained Community
Environmental Specialists (CES). These individuals were all residents of Detroit, had a minimum of
a high school education, and completed a 4-week training course before working with the commu-
nity members. The project was composed of a group of children from 44 schools in areas in Detroit.
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The study involved a group of caregivers of children, the local health department, community orga-
nizations, and a group of research scientists.

The household intervention consisted of the CES making a minimum of nine visits to each of the
homes of the children involved in the project. The CES took annual dust samples, conducted annual
surveys for the caregiver and the child, and on the other occasions provided educational materials
and services to reduce the exposure to asthma triggers. The CES also made referrals for a group
of other issues including medical care and tenants’ rights. Undermedicated children were found
and this was corrected. Caregiver depression decreased because of the personal assistance given to
them. Household-level intervention did work because the individuals reduced indoor exposures to
environmental hazards by vacuuming and other cleaning techniques. Asthma-related health status
improved. The neighborhood-level intervention project was not carried out because of a 10% reduc-
tion in the original grant funds.

The program involving CES in households to try to reduce asthma triggers is an excellent idea.
By working with community groups, additional help is provided in education and support services
for the child caregivers. The problem with the approach is that funds need to be provided by local
entities with help from federal and state authorities to provide the necessary workers to carry out an
actual program of this nature.

Healthy Homes Project Pilot, Baltimore

The Baltimore pilot project sought to increase the capacity of the Healthy Homes Project, through
a grant from the CDC to transition from a lead-based paint program to a more inclusive healthy
homes program. The project, which attempted to improve the living conditions of all individuals
in inner-city housing situations, actually was most helpful in improving the urban environment for
children by studying and then working with the residents to eliminate the following concerns:

* Lead exposure from deteriorating lead-based paint, cultural use of lead, renovation of
structures, and occupational exposure of parents to lead

e Carbon monoxide exposure

* Fire hazards

* Inadequate or lack of smoke alarms

* Moisture, mold, and other urgent triggers

* Rodents and roaches

» Hazardous or harmful household products

* Smoking and secondhand smoke

» Inadequate ventilation, heating, and cooling

* Visible physical hazards

Public health professionals including environmental health practitioners, public health nurses, and
public health investigators were involved in helping the families. The families were provided with
proper educational tools, supplies, referrals for a variety of health and housing problems, and in
some cases assistance to make home repairs and other modifications to the property.

Healthy Children, Healthy Homes—North Miami, Florida

An educational program for nurses was developed in both English and Spanish in the general
elementary school community in North Miami, Florida. A study had indicated that black and
Latino children had worse problems with asthma and less use of preventive asthma medications
than Caucasian children. (See endnote 69.) The study demonstrated the importance of identifying
and developing effective preventive techniques for asthma by reducing exposure to indoor envi-
ronmental asthma triggers such as dust mites, roaches, animal dander, and indoor tobacco smoke.
The demonstration consisted of the use of a community-based asthma education program which
expanded the knowledge of individuals to household asthma triggers and means of counteracting
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these triggers. The program was in both English and Spanish. Registered nurses provided two
90-minute educational sessions which were shared with 10 potential community contacts, both
individuals and groups. The community leaders followed up on the presentations to the citizens.
Elementary school children participated in much shorter educational sessions on asthma, asthma
triggers, and asthma prevention. This effort appeared to have some success.

EPA Rules on Contractors Making Renovations

On April 22, 2010, new rules went into effect for contractors who make renovations on properties
where there are children less than 6 years of age or a pregnant woman. Although lead was banned
as an ingredient in paint in 1978, in older properties there still is a potential for a substantial amount
of lead on surfaces. The contractors will have to use plastic sheeting to seal off the rooms that are
being worked and work areas will have to be cleaned with HEPA-equipped vacuum cleaners. The
cleanup will require wiping down walls, surfaces, and floors using multiple buckets of cleaning fluid
and electrostatic dusters. Warning signs will have to be posted outside the work area. The contractor
will have to take a 1-day certification class.

Integrated Pest Management

Integrated pest management helps reduce pest infestations and the use of insecticides in homes. It
includes: use of sticky traps, bait stations and gels; repairing leaks and holes; and proper cleaning of
the premises. This is an effective way to reduce pest infestation including roach infestation, without
the use of very toxic chemical pesticides. The level of chemicals found in indoor air samples and
maternal cord blood will decrease significantly.

Lead Poisoning

In April 2000, in Philadelphia, a Community Childhood Lead Poisoning Prevention Project con-
sisting of a consortium of 44 different groups of children’s citizens groups, business and industry
(several hardware stores and paint stores participated), housing, health, and other governmental
organizations worked together to provide appropriate health education material, free blood lead test-
ing in clinics and other locations, campaigns in schools, and advertisement through the local media.
The program also consisted of arranging inspections, risk assessment, and lead-hazard abatement of
privately owned housing for children under 6 years old who had been identified as lead poisoned or
at risk for lead poisoning. At least 2175 people in Philadelphia were served by the program.

By October 2000, the District of Columbia Coalition to End Childhood Lead Poisoning working in
high risk areas of childhood lead poisoning established a day care education pilot program and a health
educator’s program, and provided education materials to area schools and housing organizations.

Also, by October 2000, the Pittsburgh Lead-Safe Coalition, a group of 50 organizations dedicated
to preventing lead poisoning, mailed the new Pittsburgh Childhood Lead Screening Guidelines to
over 2000 physicians. In 1999, the group taught 300 people how to prevent lead poisoning.

PRESCHOOL ENVIRONMENT

Children’s Environmental Health Network

In 2006, the Children’s Environmental Health Network started a program, using Alameda and
Contra Costa counties in California as the pilot, to train and educate childcare providers and admin-
istrators on creating a healthier and safer environment. The program entitled “Healthy Environments
for Child Care Facilities and Preschools” teaches childcare providers and administrators to:

1. Understand how vulnerable the child is to environmental health exposures
2. Identify a variety of environmental health hazards in the facility, surrounding grounds and
community
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. Learn how to remove the environmental health hazards

4. Utilize communications strategies which will help parents to eliminate environmental haz-
ards at home

5. Obtain accurate scientific data, which can be applied readily by facilities to remove haz-

ardous substances and situations

The California Childcare Education Project did the above and also provided a Childcare Inspection
Checklist for easy use by providers and administrators. This list helped identify gaps in knowledge.

The Children’s Environmental Health Network provided a series of fact sheets, on significant
topics, for use by the attendees of the California program including:

. Chemicals in art supplies

. Safe cleaning alternatives

. Pesticides and integrated pest management
Lead poisoning

. Air pollution from nearby traffic

. Air quality

. Indoor mold
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In addition to discussion on these topics, the instructors added material on sun exposure, mercury,
arsenic in playgrounds, and other current topics.

Because of the success of the California program, the state of Georgia initiated a similar program
for childcare resource and referral agencies, head start programs, and preschools. The education
modules were prereviewed and the training curriculum was approved by the Georgia Department of
Early Care and Learning. Training began in 2008. The topics taught were expanded from those in
California. The topics included: air quality, diesel motor vehicles, radon gas, the built environment,
indoor mold, asbestos, mercury reduction, arsenic, physical education and nutrition, noise pollu-
tion, chemicals in art supplies, safe cleaning alternatives, and pesticides and integrated pesticide
management.

In the Fall of 2007, the Children’s Environmental Health Network expanded this program to
20 childcare facilities in Washington, DC. In 2008, an additional 20 childcare facilities were taught
the substance of the program. Subsequent to the program, 95% of the trainees were able to recog-
nize environmental hazards and do what was necessary to remove them. Training programs have
been coordinated and funded by the CDC.

Environmental Protection Agency

The US EPA through its Outreach and Partnerships programs is: providing information and tools
to the public such as the Children’s Health Podcast Series; supporting community actions to protect
children through giving awards to individuals and communities who have successful children’s
environmental health programs; helping increase the ability of healthcare providers to identify, pre-
vent and reduce environmental health threats to children through grants and support; and working
with states to develop programs to address children’s environmental health issues.

Canadian Partnership for Children’s Health and Environment
(See endnote 1)

The document Advancing Environmental Health in Childcare Settings—A Checklist for Child Care
Practitioners and Public Health Inspectors (see endnote 1) is an excellent tool for environmental
health practitioners and childcare practitioners in evaluating the environment of the childcare set-
ting. The tool is used to understand the problems and help correct them in the areas of: outdoor
air quality, outdoor areas, sun safety, indoor air quality and dust, cleaning and disinfection, activ-
ity, learning and play areas, kitchen and food preparation areas, areas of renovations, surrounding
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sources of chemical emissions, and general concerns about energy efficiency, conservation of water
and promoting good environmental use. Special attention is paid to the problems of: outdoor air
pollution, indoor and outdoor pesticide use, inadequate ventilation, dust especially contaminated
with flame retardants, phthalates, mercury, lead, mold, radon, fragrances, and disinfecting/cleaning
products.

ScHoOL ENVIRONMENT

The US EPA has developed a unique software tool to help school districts evaluate and manage
the key environmental, safety, and health issues in their school facilities. This program, Healthy
Seat, helps track over 400 items which can be measured within the school programs and facili-
ties. It can be customized to any specific school district. Some of the problem areas and programs
discussed include integrated pest management in schools, asbestos, school chemical clean-out cam-
paigns, indoor air quality tools for schools, problems of exposure to sunlight, school bus retrofit
and anti-idling programs, lead in drinking water, lead-based paint programs, asthma programs,
mercury, pesticides, and other toxic chemicals.

Areas of evaluation in the school environment include chemical management, asbestos
management, carbon monoxide, lead-based paint, lead in water, mercury, PCBs, radioactive mate-
rials, hazardous materials, non-hazardous materials, pesticide use, drinking water, wastewater,
general injuries, traffic problems, occupational injuries and illness, fire safety, custodial areas, labo-
ratories and science classrooms, hazard communications, ventilation systems, food protection, copy
rooms, building, roof and floor structure, playgrounds, construction and renovation areas, buses,
and bus safety.

ProPOSED CHILDREN’S ENVIRONMENTAL HEALTH PROGRAM

General Issues

All programs designed to help eliminate potential environmental hazards for children must include
a number of preventative programs. They are:

1. Appropriate health education experiences for female and male high school students con-
cerning the potential disastrous effects of environmental hazards and the special needs of
women prior to pregnancy, during pregnancy, and after pregnancy.

2. Proper prenatal care from physicians, nurses, and public health clinics.

3. Use of women’s, infant’s and children’s programs, where appropriate to obtain appropriate
nutrition and other services as needed.

4. Reduction of environmental pollutants in the air, water, and soil, to bring levels of hazards
down to the quantities that children can be exposed to, without present and future damage
or disease.

5. Appropriate training of pediatricians, nurses, and other medical professionals to recog-
nize the symptoms of diseases and conditions related to environmental contaminants and
microorganisms.

6. Provision of health education materials to school children and parents concerning specific
environmental health issues and how to correct them.

7. Provision of health education materials to school officials, nursery schools, preschools, and
other institutions where children spend part of their day. Specific environmental hazards
should be identified and specific preventive/corrective actions should be taken.

8. Self-inspection programs and self-inspection forms should be introduced into the pre-
school and school environments. Specialized training should be given to administrative,
maintenance, and housekeeping personnel.
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9. Special training for recreational personnel to help them reduce the levels of injuries and
possible health hazards from dangerous situations, poor equipment, and potential environ-
mental situations.

10. Special training for individuals in agricultural settings to help them understand the poten-
tial health hazards from agricultural chemicals and injuries due to equipment and the sur-
rounding environment.

11. Elimination of environmental tobacco smoke (secondhand smoke) in all homes and other
buildings.

12. Rapid phasing out of hazardous waste sites, especially those close to housing and schools.

13. Reduction of air pollutants especially from sources close to schools and housing and
affecting them.

14. Establishing National Ambient Air Quality Standards which are applicable to children.

Content of Educational Programs

The content of educational materials must address problems and suggested solutions to environmen-
tal health concerns that affect children. These concerns are as follows:

1. Secondhand smoke—Smoke away from children in the out of doors.

2. Contaminants brought inside from out of doors, such as lawn chemicals, lead dust, and
other chemicals found in the air, water, or naturally occurring in the soil—Use a doormat
and leave the shoes at the door.

3. Drift from chemical applications especially in agricultural areas—Close windows at least
30 minutes before chemical treatment and then reopen 30 minutes after completion of
spraying.

4. Gasoline and kerosene fumes—Store equipment in outside sheds or garages and keep gas-
oline and kerosene in proper storage containers.

5. Chemicals and smoke from backyard burning—All wastes need to be removed to the
proper disposal sites and backyard burning is never permissible.

6. Breathing in chemicals from paints, wood finishing products, cleaning products, new car-
pets, building materials, glues and solvents, from the home, garage, or workshop—Air out
all areas where the previous substances have been used prior to the time that children come
into that environment.

7. Contaminants in water or on food either bacterial or chemical—Wash all foods before
processing and then consuming, and only use water which has been treated.

8. Toys and surfaces contaminated with chemical dusts and residues—Clean all toys and
surfaces using a wet cleaning technique.

9. Contamination of hands of small children with chemicals or microorganisms—Wash
hands carefully with soap and water and then rinse thoroughly.

10. Potential for poisoning by a variety of household substances—Lock all household cleaners,
pesticides, and other chemicals in cabinets which are not accessible to children.

11. Discussion and demonstration of asthma triggers and techniques utilized to eliminate them.

12. Discussion of the effects of ultraviolet rays on children and the potential for cancer in the future.

Homes AND COMMUNITIES

Since there is a higher proportion of environmental health problems in the highly concentrated
urban area, most of the resources, financial, and personnel, will be typically utilized in a series of
programs within these areas. These programs will include:

* Lead poisoning prevention from paint program
* Healthy homes inspection program
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* Rodent and insect control programs inside the home and the immediate environment
* Pesticide control programs

* Injury control programs

* Poison control programs

* Indoor air quality control programs including secondhand smoke

* Mold control programs

* Appropriate housekeeping programs

In the agricultural setting special programs, especially where migrant laborers are used, will be
directed at the control and proper disposal of agricultural chemicals, safe drinking water, safe and
healthy housing, and injury control especially as it relates to agriculture. Since migrant labor hous-
ing may be in older buildings, lead-based paint could be a serious concern.

ScHooLs AND PRrescHOOLS

Indoor Air Quality Program for Schools

Establish an indoor air quality program for the school or preschool and utilize the EPA guide enti-
tled Indoor Air Quality Tools for Schools Action Kit. (See endnote 70.)

Day care centers should utilize the 2-hour training program on indoor air quality and asthma.
Schools should provide, for children with asthma in the third, fourth, and fifth grades, the interac-
tive asthma curriculum entitled “Open Air-Ways for Schools.”

Urban Schools

Urban schools are usually older and present numerous problems which contribute to indoor air qual-
ity concerns. Specifically, structural improvements should include removal and replacement of moldy
walls and ceilings, repair and upgrade of ventilation systems, proper removal of lead-based paints,
proper removal of asbestos, repair of steam system and plumbing leaks, and comprehensive cleaning
and removal of dust and dirt throughout the school. Insects and rodents are a serious health problem
and should be eliminated. The droppings can become asthma triggers and can be the source of bacte-
rial diseases. The chemicals used for treatment must not add to the indoor air quality problem.

Site Assessment for Schools and Preschools

Existing schools and preschools as well as planned schools and preschools must have a site assess-
ment to determine if there is a potential for exposure to hazardous substances in the air, soil, and
water. Specific existing problems and potential hazards should be eliminated as quickly as possible.
For planned schools, if the site analysis identifies serious problems, the site should be changed.

Chemicals

Hazardous chemicals including laboratory and shop chemicals, pesticides, and cleaning compounds
need to be removed from schools in an appropriate manner. Trained personnel should be involved
in this task and not school children.

Injury Control Programs

Comprehensive injury control programs must be instituted for the school and preschool. Proper
supervision of the children, evaluation of equipment used by the children, and evaluation of the
overall environment, are essential.

School Environmental Health and Safety Inspection Program

The state of Ohio produced a school environmental health and safety inspection manual
which can be used as a model for all states and localities for conducting comprehensive school



164

Best Practices for Environmental Health

inspections to reduce or remove children’s environmental health hazards. In March 2006, the
state legislature passed a law that requires a more comprehensive health and safety inspection
by local health department sanitarians. It also requires school districts to respond to the reports
prepared by the local health departments and provide a written plan of abatement for all prob-
lems found.

ENDNOTES

1.

10.

11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Canadian Partnership for Children’s Health and Environment. 2010. Advancing Environmental Health
in Childcare Settings: A Checklist for Child Care Practitioners and Public Health Inspectors. Ontario,
Canada.

. Agency for Toxic Substances and Disease Registry. 2012. ATSDR Case Studies in Environmental

Medicine: Principles of Pediatric Environmental Health-Course: WB 2089. Atlanta, GA.

. Akinbami, Lara J., Moorman, Jeanne E., Garbe, Paul L., Sondik, Edward J. 2009. Status of Childhood

Asthma in the United States, 1980-2007. Pediatrics, 123(Suppl 3):S131- S145.

. US Environmental Protection Agency, Children’s Environmental Health Network. 2010. An Introduction

to Children’s Environmental Health. Washington, DC.

. Arizona Department of Health Services, Bureau of Epidemiology and Disease Control, Office of

Environmental Health. 2003. Arizona’s Children and the Environment: A Summary of the Primary
Environmental Health Factors Affecting Arizona’s Children. Phoenix, AZ.

. Hess, Benjamin. 2007. Children in the Field: An American Problem. Association of Farmworker

Opportunity Programs. Washington, DC.

. Natural Resources Defense Council. 1997. Her Children at Risk the Five Worst Environmental Threats

to Their Health. New York.

. Indiana State Department of Health, Indiana Department of Environmental Management, Indiana Joint

Asthma Coalition. 2004. A Strategic Plan for Addressing Asthma in Indiana. Indianapolis, IN.

. American Academy of Pediatrics, Committee on Environmental Health and Committee on Infectious

Diseases. 2006. Chemical-Biological Terrorism and Its Impact on Children. Policy Statement.
Pediatrics, 118(3):1267-1278.

Johnston, William R. compiler. Summary of Historical Attacks Using Chemical or Biological Weapons.
http://www.Johnstonsarchive.net. Accessed on: 30 November 2016.

Canadian Association of Physicians for the Environment. 2000. Children’s Environmental Health
Project. Toronto, ON.

Michael, Jerrold M. 2011. The National Board of Health. Public Health Reports.

Carter-Pokras, Olivia, Zambrana, Ruth E., Poppel, Carolyn F., Logie, Laura A., Guerrero-Preston, R.
2007. The Environmental Health of Latino Children. Journal of Pediatric Healthcare, 21:307-314.
Sheffield, Perry E., Landrigan, Philip J. 2011. Global Climate Change in Children’s Health: Threats and
Strategies for Prevention. Environmental Health Perspectives, 119(3):291-298.

World Health Organization, Commission for Environmental Cooperation. 2006. North American
Report on Children’s Health and Environment Indicators: A Global First. Montréal, QC.

Ohio Department of Health, Indoor Environment Section. 2007. School Environmental Health and
Safety Inspection Manual, Ohio School Inspection Program. Columbus, OH.

Seltzer, James M., Miller, Mark, Seltzer, Diane L. 2007. Environmental Hazards for Children in the
Aftermath of Wildfires. American Academy of Pediatrics, Pediatric Environmental Health Specialty
Units. Elk Grove Village, IL.

Mailman School of Public Health, A Conference Report. 2009. Translating Science to Policy:
Protecting Children’s Environmental Health, Columbia Center for Children’s Environmental Health.
New York.

Centers for Disease Control and Prevention. 2013. Young Worker Safety and Health: Reports and
Publications. Atlanta, GA.

Centers for Disease Control and Prevention. 2010. Occupational Injuries and Deaths among Younger
Workers: United States, 1998—2007. Morbidity and Mortality Weekly Report, 59:15 Atlanta, GA.
North Carolina Department of Health and Human Services, Childhood Lead Poisoning Prevention
Program. 2012. N. C. Childhood Lead Testing and Follow-Up Manual. Raleigh, NC.

Landrigan, Philip J., Schechter, Clyde B., Lipton, Jeffrey M. 2002. Environmental Pollutants and Disease
in American Children: Estimates of Morbidity, Mortality, and Costs for Lead Poisoning, Asthma, Cancer,
and Developmental Disabilities. Environmental Health Perspectives, 110(7):721-728.



Children’s Environmental Health Issues 165

23

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

. Delaware Division of Public Health, Department of Health and Social Services. 2013. Infectious
Diseases in Childcare Settings: Informational Guidelines for Directors, Caregivers, and Parents, Third
Edition. Dover, DE.

American Psychological Association. 2010. Effects of Poverty, Hunger and Homelessness on Children
and Youth. Washington, DC.

Wisconsin Department of Health Services. 2012. Cleaning up Hazardous Chemicals at Former Meth
Labs. Madison, WI.

Shattuck, Lemuel. 1850. Report of a General Plan for the Promotion of Public and Personal Health.
Appointed Under a Resolve of the Legislature of Massachusetts Relating to a Sanitary Survey of the
State. Boston, MA.

Catholic Publication House. 1869. The Sanitary and Moral Condition of New York City. Catholic World,
9:53. New York, pp. 553-566.

de Moura, Tereza Soares, Berkelhamer, Jay E. 2012. Overview of the Global Health Issues Facing
Children. Pediatrics (1):1-3.

Calman, Kenneth. 1998. The 1848 Public Health Act and its Relevance to Improving Public Health in
England. BMJ 317(7158):596-598.

World Health Organization. 2005. Fourth Ministerial Conference on Environment and Health: Final
Conference Report. EUR/04/504-6267. Budapest, Hungary.

Minnesota Department of Health. 2011. Children’s Environmental Health: Background. St. Paul, MN.
Kramer, Howard D. 1948. Effect of the Civil War on the Public Health Movement. Mississippi Valley
Historical Review 35:449-462.

Shephard, Donald S., Setren, Elisabeth, Cooper, Dominic. 2011. Hunger in America: Suffering We All
Pay For. Center for American Progress. Washington, DC.

Quintero-Somaini, Adrianna, Quirindongo, Mayra. 2004. Hidden Danger: Environmental Health
Threats in the Latino Community. Natural Resources Defense Council, Washington, DC.

Dockins, Chris, Jenkins, Robin, Owens, Nicole. 2003. Handbook on Valuing Children’s Health. US
Environmental Protection Agency, The National Center for Environmental Economics, Washington, DC.
Earthman, Glenn 1. 2004. Prioritization of 31 Criteria for School Building Adequacy. American Civil
Liberties Union Foundation of Maryland. Baltimore, MD.

Centers for Disease Control and Prevention. 2013. Child Passenger Safety: Fact Sheet. Atlanta, GA.
Centers for Disease Control and Prevention, National Center for Injury Prevention and Control. 2012.
National Action Plan for Child Injury Prevention: An Agenda to Prevent Injuries and Promote the
Safety of Children and Adolescents in the United States. Atlanta, GA.

Columbia University, Mailman School of Public Health. 2011. Prenatal Exposure to Common Insecticide
Linked to Decrease in Cognitive Functioning at Age Seven. New York.

US Department of Health and Human Services, National Institutes of Health, National Heart, Lung
and Blood Institute. 2007. Guidelines for the Diagnosis and Management of Asthma, National Asthma
Education and Prevention Program Expert Panel Report 3. NIH number 08-5846. Bethesda, MD.

The National Environmental Education Foundation. 2005. Environmental Management of Pediatric
Asthma: Guidelines for Healthcare Providers. Washington, DC.

Jackson, R.H. 1995. The History of Childhood Accident and Injury Prevention in England: Background
to the Foundation of the Child Accident Prevention Trust, A Guest Editorial. Injury Prevention, 1:4—6.
Committee on Environmental Health and Committee on Infectious Diseases. 2009. Drinking Water
from Private Wells and Risks to Children. Pediatrics, 123:e1123—e1137.

US Environmental Protection Agency Region 2. 2006. Environmental Compliance and Best Practices:
Guidance Manual for K-12 Schools. Long Island University, Brooklyn, N'Y.

US Environmental Protection Agency. 2008. Building Successful Programs to Address Chemical Risks
in Schools: A Workbook with Templates, Tips and Techniques. EPA 530-K-08-003. Washington, DC.
US Environmental Protection Agency. 2009. Key Potential Violations of Federal EPA Regulations at
K-12 Schools. New York.

CDC. 2010. Occupational Injuries and Deaths among Younger Workers: United States, 1998-2007.
Morbidity and Mortality Weekly Report, 59(15):449-455.

World Health Organization, Global Occupational Health Programme. 2009. Occupational Risk and
Children’s Health: Training for the Health Sector. Geneva, Switzerland.

US Department of Labor, Occupational Safety and Health Administration. 2010. Reproductive Hazards.
Washington, DC.

Washington State Department of Labor and Industries. No Date. Youth Job Safety Resources: Job Safety
Resources for Teens, Parents and Employers. Olympia, WA.



166

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

BIB

Best Practices for Environmental Health

. Borse, Nagesh N., Gilchrist, Julie A., Dellenger, M. 2008. CDC Childhood Injury Report: Patterns of
Unintentional Injuries among 0—19 Years Olds in the United States, 2000—-2006. Centers for Disease
Control and Prevention, National Center for Injury Prevention and Control, Atlanta, GA.

Centers for Disease Control and Prevention. 1991. Preventing Lead Poisoning in Young Children:
Appendix I1. Atlanta, GA.

Minnesota Department of Health. 2004. Best Practices to Prevent Poisonings. St. Paul, MN.

Shayler, Hannah, McBride, Murray, Harrison, Ellen. 2009. Sources and Impacts of Contaminants
in Soils. Cornell Waste Management Institute, College of Agriculture and Life Sciences, Cornell
University, Ithaca, NY.

Centers for Disease Control and Prevention, National Center for Environmental Health. 2011. Guidance
on Microbial Contamination in Previously Flooded Outdoor Areas. Atlanta, GA.

Attina, Teresa M., Trasande, Leonardo. 2013. Economic Costs of Childhood Lead Exposure in Low-and
Middle-Income Countries. Environmental Health Perspectives, 121(9):1097-1102.

Shabecoff, Alice. 2010. Children’s First: Promoting Ecological Health of the Whole Child. Osher
Center of Integrative Medicine of the University of California San Francisco, the Whole Child Center,
and the Collaborative on Health and the Environment. San Francisco, CA.

National Institute of Environmental Health Sciences. No Date. Centers for Children’s Environmental
Health and Disease Prevention Research. Research Triangle Park, NC.

National Institute of Environmental Health Sciences. No Date. Grantees-Centers for Children’s
Environmental Health and Disease Prevention Research. Research Triangle Park, NC.

World Health Organization. 2010. Fifth Ministerial Conference on Environment and Health: European
Governments Adopt Comprehensive Plan to Reduce Environmental Risk to Health by 2020. Copenhagen,
Denmark.

Government Accountability Office. 2010. Environmental Health: High Level Strategy and Leadership
Needed to Continue Progress toward Protecting Children from Environmental Threats. GAO-10-205.
United States Report to Congressional Requesters.

Stephenson, John B. 2010. Environmental Health: Opportunities for Greater Focus, Direction, and
Top-Level Commitment to Children’s Health at EPA: Testimony before the Committee on Environment
and Public Works, United States Senate. Washington, DC.

The Canadian Guide to Health and the Environment. 1999. Guidotti, Tee Lamont, Gosselin, Pierre. The
University of Alberta Press.

Canadian Partnership for Children’s Health and Environment. 2010. Advancing Environmental Health
in Child Care Settings: A Checklist for Child Care Practitioners and Public Health Inspectors. Toronto,
ON: CPCHE.

Thacker, Laura, Gist, Ginger L., NEHA Position on Children’s Environmental Health. Journal of
Environmental Health; Denver 60.3 (Oct 1997):20, 21+.

Sewell, Bradford H., Whyatt, Robin M. 2011. Intolerable Risk, Pesticides in Our Children’s Food.
NRDC. New York.

Vandenberg, Laura N., Hauser, Russ, Marcus, Michele, Olea, Nicolas, Welshons, Wade V. 2007. Human
Exposure to bisphenol A (BPA). Reproductive Toxicology. 24:139-177.

Perera, Frederica., Vishnevetsky, Julia, Herbstman, Julie B., Calafat, Antonia M., Xiong, Wei, Rauh,
Virginia, Wang Shuang. 2007. Prenatal Bisphenol A Exposure and Child Behavior in an Inner-City
Cohort. Environ Health Perspect; DOI:10.1289/ehp.1104492.

Brooten D., Youngblut, JM, Royal, S, Cohn, S, Lobar, SL, Hernandez L. 2008. Outcomes of an asthma
program: Healthy Children, Healthy Homes. Pediatr Nurs. Nov-Dec;34(6):448-55.

EPA. 20009. Indoor Air Quality Tools for Schools Reference Guide. EPA

LIOGRAPHY

Agency for Toxic Substances and Disease Registry, Environmental Health and Medical Education. 2012.

Principles of Pediatric Environmental Health. Course WB 2089. Atlanta, GA.

Arkansas Department of Environmental Quality. 2009. A Healthy Future for Arkansas Children: How to

Safely Handle Lead-Based Paint. North Little Rock, AR.

Cabral, Sergio A., Now, Anna, Calman, Kenneth. 1998. Overview of the Global Health Issues Facing Children.

British Medical Journal, 317.



Children’s Environmental Health Issues 167

Chew, G., Carlton, E., Kass, D. 2006. Determinants of Cockroach and Mouse Exposure and Associations with
Asthma Among Families and the Elderly Living in New York City Public Housing. Annals of Allergy,
Asthma and Immunology.

Children’s Health Watch. 2009. Policy Action Brief: Affordable Health Care Keeps Children and Families
Healthy. Boston, MA.

Florida Department of Environmental Protection. 2010. Yellow Buses in Ten Panhandle Counties Roll Out
Green Retrofits During Environmental Education Week. Tallahassee, FL.

Government Accountability Office. 2010. Environmental Health: High Level Strategy and Leadership Needed
to Continue Progress toward Protecting Children from Environmental Threats. GAO-10-205. United
States Report to Congressional Requesters.

Koren, Herman, Bisesi, Michael. 2003. Handbook of Environmental Health: Biological, Chemical and
Physical Agents of Environmentally Related Disease, Volume 1, Fourth Edition. Lewis Publishers,
Boca Raton, FL.

Koren, Herman, Bisesi, Michael. 2005. Illustrated Dictionary and Resource Directory of Environmental and
Occupational Health, Second Edition. Lewis Publishers, Boca Raton, FL.

Landrigan, Philip J., Schechter, Clyde B. 2002. Environmental Pollutants and Disease in American Children:
Estimates of Morbidity, Mortality, and Costs for Lead Poisoning, Asthma, Cancer, and Developmental
Disabilities. Environmental Health Perspectives, 110(7):721-728.

Massachusetts Department of Public Health. 2009. An Information Booklet Addressing PCB-Containing
Materials in the Indoor Environment of Schools and Other Public Buildings. Boston, MA.

Rivara, Frederick P. 2009. The Global Problem of Injuries to Children and Adolescents. Pediatrics, 123.

Stephenson, John B. 2010. Environmental Health: Opportunities for Greater Focus, Direction, and Top-Level
Commitment to Children’s Health at EPA. Testimony before the United States Senate’s Committee on
Environment and Public Works. Washington, DC.

Victorian Work Care Authority. 2010. Keeping Children Safe in the Workplace: A Handbook for Workplaces,
Second Edition. Victoria, Australia.

Wattigney, Wendy A., Kaye, Wendy E., Orr, Maureen F. 2007. Acute Hazardous Substance Releases Resulting
in Adverse Health Consequences in Children: Hazardous Substances Emergency Events Surveillance
System, 1996-2003. Journal of Environmental Health.



Taylor & Francis
Taylor & Francis Group

http://taylorandfrancis.com


http://www.taylorandfrancis.com

5 Environmental Health
Emergencies, Disasters,
and Terrorism

STATEMENT OF PROBLEM AND SPECIAL INFORMATION

Environmental health emergencies, disasters, weather-related incidents, and acts of terrorism cre-
ate situations where normal problems are intensified, existing environmental health problems are
magnified, and new problems are created. The level of concern varies with the scope and nature of
the situation which has occurred. For instance, a fire in a food warehouse would be an emergency,
whereas an uncontrolled wildfire would be a disaster. (See Sub-Problems Including Leading to
Impairment, and Best Practices for Environmental Health and Protection Emergencies, Disasters,
and Special Issues section below for specific environmental concerns regarding food, water, hous-
ing, sewage disposal, solid waste, etc. These specific problems and Best Practices relate to most of
the industrial accidents leading to disasters, natural disasters, and acts of terrorism discussed in this
chapter and therefore to avoid repetition are being put in one special section.)

Responsibility for reaction to emergencies, disasters, and acts of terrorism may be part of the
operational procedures of many different governmental and voluntary agencies. Numerous times,
especially around large urban areas, there is a multitude of governmental entities, all with respon-
sibility for the same type of problem. The environmental affects and health effects on people
caused by an emergency, disaster, or act of terrorism are not confined to the boundaries set by
specific governmental entities. Many times the types of communications systems utilized within
communities and between communities are not compatible and therefore one entity cannot com-
municate effectively with another entity. Emergencies, disasters, and acts of terrorism demand
a very rapid response but this may be affected by a lack of communication and coordination of
response efforts.

After the immediate problems of the disaster or terrorist act are over, there is typically an over-
whelming need for assistance for all individuals, especially the chronically ill and the elderly.
People are displaced by the disaster and cannot typically live within their own environment, lead-
ing to increased injuries and potential emotional problems. There may be a lack of safe food, water,
housing facilities, and bathroom facilities. The individuals may not have their medications available
and therefore may deteriorate or die from existing diseases. Older people may tend to have reduced
capabilities in their smell, touch, vision, and hearing and in their mobility. Many people, espe-
cially the elderly, may have limited financial resources, a reluctance to seek assistance, inability to
complete necessary paperwork, and a lack of good transportation. Nutrition may become a serious
issue and such things as meals-on-wheels may not be available. Fraud and abuse may be part of the
aftermath of the disaster since the individual may be defenseless.

Evacuation centers may be overcrowded and become a means of transmission of acute diseases.
The level of noise and overcrowding may profoundly affect the senior adult who is used to be quiet
and being involved with very few people. Individuals, especially older ones, may not evacuate from
hazardous situations for fear of leaving their pet behind or losing their pet.

In all cases, there is a sudden occurrence which demands an immediate, but thoughtful, coordi-
nated response. An advance plan on how to work together and how to use the resources which are
available for the protection of the community is essential. Appropriately staffed, well-prepared, and
well-coordinated command-and-control groups working with a multitude of government agencies
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and citizens’ groups and utilizing good sources of communications, are essential to prevent loss of
life and property.

Special attention needs to be given to the environmental conditions within evacuation centers
and to the needs of certain people, especially the young, the elderly who typically represent the
largest number of people who become ill, injured or die, and the handicapped, pregnant women,
and those with existing infectious and/or chronic diseases. Special pet shelters need to be provided.
Special care, equipment, and training must be given to all volunteers and first responders.

Industrial accidents leading to disasters may occur in: the defense industry such as explo-
sions at various weapons storage areas, and severe contamination of land, water (especially
drinking water), and air from improper storage and disposal of hazardous wastes; the energy
industry such as the Chernobyl disaster where the reactor went out of control and there was a
nuclear meltdown, the oil spill into the Gulf of Mexico after an explosion on an oil rig, the spill-
ing of coal ash into a river contaminating the water supply, etc.; the food industry with explo-
sions in grain mills and severe outbreaks of foodborne disease; the manufacturing industry with
numerous fires killing many people because of improper building construction and maintenance
as well as extremely poor working conditions; chemical industry with accidental releases of
hazardous chemicals into the air, water, and land during production, transportation, storage, or
handling of the hazardous chemicals, and fertilizer plant explosions; the mining industry with
improper enforcement of safety standards and improper storage of mine waste which leaks into
the water and contaminates the land as well as the air; and the transportation industry with
derailments of trains especially those carrying large amounts of crude oil which will catch fire.
(See endnote 93 for further information on crude oil transportation by railcar.) This list is but a
brief survey of an unusually large potential for disease and injury and severe contamination of
the environment. The subject of industrial accidents is extremely complex and therefore needs
to be the topic of a separate book. However, many of the Best Practices utilized in other types
of disasters will also be utilized to resolve the negative results of industrial accidents. Of great
concern is the type of contamination that is released to the air, water, and land, and special
engineering controls and other techniques used to control the hazards. Best Practices developed
from new knowledge will also be utilized.

Disasters, weather-related incidents, and acts of terrorism may cause contamination of the
air, water, land, food, housing, and other facilities. Some of the issues which will be discussed
include biological hazards; carbon monoxide; chemical hazards; cleaning and sanitizing of con-
taminated structures after floods and other events; non-safe housing; electrical hazards; foodborne
disease; hand hygiene; heat exposure; heating, ventilation, and air-conditioning (HVAC) systems;
mold; respiratory protection; etc. Also, during disasters and weather-related incidents, substantial
amounts of solid waste including hazardous waste are produced leading to an increased potential of
disease and injury and a sharp increase in insects and rodents. This increases the potential for dis-
ease. Collateral damage from disasters includes loss of human and animal habitat, food and water
sources, sewage systems, electricity, and communications.

Many of the previously named public health, environmental health, and personal health prob-
lems need to be handled efficiently and expeditiously by various health departments at the local,
state, and federal level as well as environmental management, environmental protection, and envi-
ronmental sustainability departments working in a coordinated manner with a large group of medi-
cally oriented and public health-oriented partners. These health-oriented people and facilities are
tasked to: carry out tests, provide laboratory analysis, and control safety for food, water, air, hazard-
ous chemicals, biological agents, etc.; plan and carry out emergency responses to all types of health
problems; study and detect outbreaks of disease; provide emergency medical treatment; etc.

Unfortunately, in recent years there has been a decrease in the funding which is necessary to
promote key programs to detect and respond to various emergencies, disasters, and acts of terror-
ism. Some of the finest career epidemiologists, environmentalists, and others working in preventive
medicine are seeking other opportunities because of severe budget cuts at the federal, state, and
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local level. Also, there is decreased funding for all of the laboratory analysis which needs to be
done to make determinations and provide quick responses to serious problems such as the spread
of microorganisms.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR ENVIRONMENTAL HEALTH AND PROTECTION
EMERGENCIES, DISASTERS, AND SPECIAL ISSUES

PREVENTION, CONTROL, AND MITIGATION OF INJURIES AND
ILLNESS WHILE PROTECTING THE ENVIRONMENT

The primary objective of the environmental health and protection programs is to protect the health
of the community while also protecting the environment. This is accomplished by carrying out the
traditional role of the environmental health staff of investigation and control of a variety of licensed
facilities, the prevention or minimizing of the spread of disease, and the prevention and minimizing
of injuries. In addition, the professionals help promote public awareness by providing instructions
for the public on how to avoid disease and injury, providing technical assistance to reduce hazards
or threats of hazards, and promoting good environmental health practices in emergency facilities.
In addition, environmental protection specialists also conduct studies of contamination of air, water,
and land and work together with the environmental health professionals in resolving these issues,
which also helps mitigate injuries to and illnesses of people.

Specific environmental health emergency programs and/or specific environmental protection
programs include evaluations of air, land, and water to determine levels of contamination and
how best to mitigate these circumstances; foodborne disease outbreak investigation; waterborne
disease outbreak investigation; ensuring safe, potable water; ensuring a safe food supply in the
absence of refrigeration and by condemning and having food destroyed that has been subjected to
microbial and fungal growth, spoilage, smoke, chemicals, and contaminated water; ensuring that
portable toilets are put in areas where they will not contaminate water but still will be available to
the population where sewerage systems have been disrupted; supervision in mass care facilities of
food, water, housing, waste disposal, etc.; control and reduction of insects and rodents to prevent
disease and control nuisances; supervision of removal of solid waste to solid waste facilities and
emergency dump sites; determining if hazardous waste generators and facilities are affected by
the disaster and, if so, supervising safe removal of the substances to secure sites; supervising the
removal of household hazardous waste to secure sites; evaluating and determining if healthcare
facilities are damaged and are a danger to patients and staff; evaluating the removal of infectious
wastes from healthcare facilities; evaluating the disposal of medical/infectious waste; evaluating
chemical releases that may endanger the health and safety of the community; determining if a
radiological release is hazardous to the community; evaluating residences to determine if they
are safe for human habitation; evaluating worker safety and personal protective equipment to
determine if the employees involved in studies being conducted as well as in removal of hazard-
ous materials are protected properly from environmental situations; evaluation and control of
outbreaks of emerging diseases; etc.

Toric AREAS

Air Quality (Outdoor and Indoor)
(See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)
In addition to the problems found on any day in the air quality of a given area, there is a substantial

amount of additional hazardous pollutants added to the air which may affect not only the emergency
responders and other workers, but also the citizens within the community who have been exposed to
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the substances. The hazardous air pollutants may include a variety of chemicals, biological agents,
physical agents such as dust from pulverized buildings or land, pollutants as byproducts of fires,
and material in the air as a result of wind, etc., which are directly related to the disaster. Indoors the
air may be contaminated with a vast amount of pollutants from the existing contaminants and new
contaminants in the outside air, and the existing contaminants and new contaminants from inside
the structure which have become airborne. The heating, cooling, and ventilation systems may be
severely contaminated. Further, in the event of terrorist acts, specific highly dangerous substances

Best Practices for Environmental Health

may have been added to the air.

Best Practices for Air Quality (See endnotes 48, 49)

Utilize all best practices related to personal protective equipment listed in the Occupational
Health and Safety Practices for First Responders, Construction Workers and Volunteers
Section in Chapter 8.

Keep all unauthorized people and other citizens from the disaster area to prevent com-
mand-and-control problems as well as reducing the potential for these individuals to inhale
hazardous substances.

Keep vulnerable people, such as the very young, the very old, those with chronic diseases,
those with respiratory problems and heart problems, etc., indoors in safe facilities away
from the disaster scene.

Determine the air flow patterns and dynamics of the HVAC systems for various types of
existing buildings and how contaminants can be introduced into the structures.
Determine the mechanical condition of: the HVAC systems; the filtration systems and
their efficiencies; the functioning of the dampers related to outdoor air, return air, fire, and
smoke; and the seals around all portions of the systems.

Do not permanently seal outdoor area intakes, alter or interfere with fire protection and
safety, or modify the HVAC systems without the express permission of the appropriate
authorities and the concurrence of knowledgeable engineering staff.

Prevent access to areas where mechanical equipment is present or air intakes are
stationed. Only appropriately identified maintenance and service people should have
this access.

Determine how to contain these potential hazards and provide appropriate assistance to
building owners to upgrade their facilities.

Design new buildings to be more secure and reduce the opportunity for the introduction of
potential hazards into the structure.

When the HVAC system has been damaged or contaminated turn off the system, discard
all filters, and utilize professional services to inspect the system and clean all vents and air
ducts before restarting it.

Asbestos
(See specific indoor air pollutants in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Additional Best Practices for Asbestos

Do not remove asbestos sheeting unless it is broken or damaged.

Do not use power tools or abrasive materials on asbestos surfaces.

Clean the surface of asbestos material carefully and to not use high water pressure
equipment.

Wet asbestos materials before removing them.

Biological Hazards
(See specific indoor air pollutants in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)



Environmental Health Emergencies, Disasters, and Terrorism 173

Biologic and Infectious Wastes
(See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste Management”)

Carbon Monoxide
(See specific indoor air pollutants in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Chemical Hazards
(See Household Products in the Sub-Problems, Factors Leading to Impairment, and Best Practices
for Indoor Air Quality section in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Debris
(See endnote 52)

Note: The removal and disposal of debris varies enormously from one disaster situation to another and
is also extremely complex depending on the composition of the material and the ability of communities
to handle large volumes within reasonable traveling distances, especially when there are already existing
problems of solid and hazardous waste disposal. The discussion below will be limited for this reason.

Typically, the removal of the debris is a substantial item in the budget of all communi-
ties involved in disasters. Large quantities of trees, shrubs, sediment, soil, rubble from structures,
metal, concrete, and asphalt need to be hauled away to disposal sites or for recycling purposes.

There is an increased potential for hazardous waste generation and special techniques are needed
for removal and disposal. Some of the potentially hazardous materials include asbestos found in
fire proofing, thermal and acoustical insulation, flooring tiles, and roofing material; pool chemicals,
household chemicals, fertilizers and pesticides, and contaminated prescriptions; tires, batteries, and
automobiles; explosives including ammunition, fireworks, and explosive chemicals; metal or plastic
fuel containers, pressurize gas cylinders and underground storage tanks; electrical transformers
utilizing PCBs; air-conditioning equipment utilizing Freon; containers of chemicals and various
petroleum compounds; medical waste; radioactive wastes; etc.

Best Practices for Debris

» Establish a master plan for potential disposal of debris from a disaster and determine how
to implement it.

» Establish a master plan for potential disposal of a variety of hazardous wastes from a disas-
ter and determine how to implement it.

* Develop a recycling program prior to a disaster to establish the techniques, facilities, and
equipment needed to recycle materials from the event. Shredded trees and shrubs can be
recycled into compost or mulch. Concrete and asphalt can be crushed and used as a sub-
base for roads. All types of metals can be recycled and produce funds for other purposes.
Dirt can be used as a landfill cover.

* Do not allow open burning of any debris since it causes air pollution problems and is
potentially hazardous to the health of many people.

* Obtain, read, and then utilize the Debris Management Guide mentioned in endnote 52 for
detailed explanations of how to deal with debris in a disaster setting.

Drinking Water (On-Site Water Supply and Public Water Supply)
(See Chapterl3, “Water Systems (Drinking Water Quality)”)

Additional Best Practices for Drinking Water (On-Site Water Supply and Public Water Supply)

* Appropriate authorities should issue drinking water advisories when water is thought to
be contaminated.

* Determine if local water can be made safe for public usage with proper decontamination
and chlorination techniques and if not provide a safe supply of water to the community.
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* Notify all appropriate state and federal authorities concerning the conditions of all water-
producing facilities.

» Establish secondary sources of communications with appropriate authorities if the primary
sources are disabled.

e Determine in advance where to obtain necessary chemicals, equipment, and heavy
equipment to make repairs to water and sewage systems.

* Determine in advance how to obtain substantial quantities of safe water as rapidly as
possible in the event of an emergency.

* Schedule all specialized emergency and clean-up crews to be brought in rapidly as floods
subside.

» Establish means of transportation for workers to be moved rapidly into the water and
wastewater treatment plants.

e Train all personnel on how to rapidly shut down water and wastewater treatment plants to
avoid damage to the equipment.

* All pump stations should be in well-drained areas and above flood levels.

* Secure all fuel tanks and chemical tanks including those holding chlorine.

* Check all electrical equipment to determine if they are functioning and if they are
hazardous.

* Sandbag all critical areas, shut down exposed pipes, and park all vehicles and essential
equipment on high ground.

e Wash all hands and forearms thoroughly after coming in contact with any form of
contamination.

* Inspect all wells and pumps to determine if there has been damage to the equipment, elec-
trical, and other, or well construction including the casing, and make necessary corrections
before disinfecting and potentially using the water supply.

* Disinfect all wells, cisterns, and other water sources in areas which may have been
flooded, run the water for at least 48 hours and then submit the water for bacteriologi-
cal testing before using the water source. Note: Chemically contaminated water can-
not be made into drinking water quality for public consumption or other usage in this
manner.

Electrical Systems and Appliances

Power outages are not only inconvenient but also create many potential environmental problems.
Food may spoil and become inedible or potentially cause disease. Water may become contami-
nated because of loss of function of water purification systems. Extreme heat or cold may cause
discomfort and severe conditions leading to illness and death. Portable generators if used within
structures may cause carbon monoxide poisoning. Dangerous situations may occur when working
in the vicinity of downed wires and lead to electrocutions, which are a common cause of occupa-
tional deaths.

Best Practices for Electrical Systems and Appliances

» Extreme caution must be used when working in the vicinity of downed power lines which
may or may not be de-energized.

* Specialists working on power lines must assume that all lines are energized and de-ener-
gize them by making a visible open point between the load and supply sides before con-
ducting any type of repair.

* All electrical lines must be properly grounded.

* All workers must wear appropriate personal protective equipment.

» If a worker is shocked, he/she must immediately receive emergency medical help.

» If a power line falls on a car, do not touch the car or leave the car until the local utility
company has shut off the power.
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* Avoid carbon monoxide poisoning by using gasoline generators out of doors and away
from confined areas.

* Do not siphon gasoline from motor vehicles for use in gasoline generators.

*  When power is restored, do not touch electrical equipment or start heavy equipment in the
occupational setting until experts determine that the equipment is safe.

» Before plugging in electrical equipment within the house, make sure that the equipment
has not been wet or damaged and that it is being plugged into a grounded receptacle.

Food
(See Chapter 7, “Food Security and Protection”)

Additional Best Practices for Food

* Discard any food that is not in water-proof containers including all fresh vegetables and
packaged goods that have come in contact with flood waters or fires.

* Discard all cans that are dented, creased, swollen, rusty, or without labels.

* Where water is added to baby formula, utilize bottled water sources only that have not
come in contact with the floodwaters.

» If the electricity had been shut off for less than 4 hours, the refrigerator has not been opened
and is now back in service, check all food in the refrigerators and freezers and make sure
the temperatures are below 40°F. If the temperature is higher than 40°F, discard the food in
a safe manner. If the temperature is below 40°F, you may use the food. However, because
meat, poultry, fish, both raw and cooked eggs, and leftovers are highly perishable and fre-
quently are the source of the growth of microorganisms that cause foodborne disease, it is
best to get rid of them in a safe manner instead of using them.

* Prior to the anticipated electrical outage, freeze meat and poultry to help keep their
temperature below 40°F if there is a brief service interruption.

* Freeze containers of water into blocks of ice and have them ready to insert into the refrig-
erator as soon as there is an interruption to the electrical service to help maintain the
temperature of the refrigerator below 40°F.

* Thoroughly wash all surfaces, equipment, pans, dishes, and utensils with detergent and
hot water, thoroughly rinse off the detergent and then either use chlorine or a quaternary
ammonium chloride compound to decontaminate the surfaces and allow them to air dry.

* Determine if individuals are having symptoms of foodborne or waterborne diseases from
the consumption of contaminated food or water by checking if two or more of the peo-
ple have consumed food or water at the same establishment and now have symptoms of
diarrhea, bloody diarrhea, and/or vomiting, and have approximately the same period of
incubation. If so, immediately conduct comprehensive epidemiological studies and take
necessary actions to stop the immediate outbreak and prevent future ones.

* Conduct thorough inspections including flowcharts of preparation procedures of hazard-
ous foods of all facilities which have been damaged by flood waters and other sources of
disasters and take necessary action to correct potential problems.

Household Items and Clothing Potentially Contaminated with Flood Waters
(See endnote 57)

Since household items and clothing may be contaminated with sewage, chemicals, and biological
agents including mold spores, they may potentially cause disease or an allergic reaction.

Best Practices for Household Items and Clothing Potentially Contaminated with Flood Waters
* Keep children and pets out of the affected areas until all cleaning, disposal of contami-
nated items, and repair has been completed.



176 Best Practices for Environmental Health

» Wear appropriate personal protective equipment while completing the above tasks in the
cleanup.

* Discard all personal service items, furniture, stuffed animals, paper goods, carpeting and
padding, etc. in a safe and appropriate manner.

*  Wash all non-porous items that can be salvaged in hot soapy water by hand, rinse thor-
oughly, and then place in a disinfectant and air dry.

* Wash all clothing and other washable materials in hot water and detergent and repeat a
second time before drying.

* Thoroughly clean and wash hands and arms followed by rinsing with cooled boiled water
and then take a bath before putting on clean clothing after completing the household clean-
ing and disposal of materials.

Insects and Rodents
(See Chapter 9, “Insect Control, Rodent Control, and Pesticides”)

Disasters typically lead to situations where there is a sharp increase in insects, especially mos-
quitoes and flies, and also rodents. This increases the potential for disease in people and animals.
Frequently, there is a disruption of on-site sewage systems and there are substantial quantities of
standing water from rain or flooding. Rodent harborage may be disrupted and the rodents are scat-
tered widely. There are also now numerous sources of new food and harborage for flies and rodents.
The loss of solid waste collection including garbage, sewage treatment and animal control, and dead
animals and humans contribute substantially to the large pest control problem.

Best Practices for Insects and Rodents

* Advise the public that there may be a sharp increase in insect and rodent problems, espe-
cially mosquitoes and flies, and that they should report significant increases to their local
public health department for immediate treatment.

* Advise the public about using insect repellents, especially on children when they are out
of doors.

* Immediately schedule special mosquito control spraying in areas where potential problems
may exist.

»  Work with all waste collectors to get back into operation as quickly as possible and also to
advise the health department if they see problems of mosquitoes, flies, rodents, etc. and the
exact locations of the situation.

Lead-Based Paint
(See specific indoor air pollutants in Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor)”)

Molds and Other Fungi
(See endnote 57)

Molds which are part of the natural environment out of doors may produce spores which are trans-
ported indoors and may grow in wet or damp areas. Molds may produce allergens which can become
irritants or potentially toxic when inhaled or touched, especially if the individual is sensitive to
them. Molds can irritate the eyes, skin, nose, throat, and lungs. Molds have an excellent opportunity
to grow especially after any type of flooding or where high humidity is present.

Best Practices for Molds and Other Fungi

* Remove all visible water and dry out moist areas within structures as rapidly as possible.
» Fix all leaking pipes, equipment, and appliances immediately.

* Vent all dryers directly to the outside air.

* Discard all absorbent or porous material including carpets that have been exposed to water.
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* Scrub mold off of hard surfaces with detergent and water and thoroughly dry the surface.

* Use the special N-95 Particulate Filtering Facepiece Respirator available at hardware
stores, etc., to avoid breathing in mold or mold spores. (See endnote 55.)

* Use long gloves when removing mold to avoid contact with the skin and then wash your
hands and forearms very carefully and rinse them thoroughly.

*  Wear goggles without ventilation holes to avoid contact between mold and your eyes.

* Reduce humidity within the structure.

* Avoid all fungi by reducing repeated or prolonged contact of the skin with flood waters
and the continuous sweating which may occur in special personal protective equipment.

» Seek immediate medical attention if skin eruptions or flu-like symptoms occur.

» Use professional mold removal services if the area which needs to be treated is extensive or
if it is suspected that the mold is in hidden places such as drywall that is covered with vinyl
wallpaper or wood paneling, which therefore are vapor barriers and contain the moisture
for mold growth. (See endnote 56.)

» Wear appropriate personal protective equipment when investigating or removing mold
from the area.

* When you use biocides or disinfectants to control and remove mold, ventilate the area.
(See endnote 64.)

Septic Tank Systems and Public Wastewater Systems
(See Chapter 11, “Sewage Disposal Systems”)

Additional Best Practices for Septic Tank Systems and Public Wastewater Systems (See Drinking

Water (On-Site Water Supply and Public Water Supply) section above)

* Do not drink any well, cistern, spring, or surface water on the property or within the vicin-
ity until the water has been tested for microorganisms and chemicals and the water has
been found to be consistent with drinking water quality regulations.

* Do not use the on-site sewage system until the water level in the ground is beneath the
drainage area of the system and the ground has dried out.

* Have professionals in on-site sewage systems determine if the system is operable or if it has
been damaged and needs to have necessary repairs made.

» If sewage has come to the surface of the ground or backed up into the structure, use appro-
priate cleaning and decontaminating procedures while wearing necessary personal protec-
tive equipment.

* Flush out any silt or debris which may have entered the system prior to using it.

* Examine all electrical equipment to determine if it is functional.

* Secure the septic tank manhole cover and all inspection ports.

* Have the septic tank and other ancillary equipment pumped out if needed by trained
professionals.

* Where sewerage systems or the network of pipes carrying the wastes to the sewage treat-
ment plant have been damaged, it may be necessary to temporarily install portable chemi-
cal toilets in a given area. These units should be cleaned thoroughly frequently and kept
under constant supervision. The individuals using them should have access to immediate
hand-washing facilities in order to prevent the spread of oral-fecal route diseases.

Shelters

Emergency shelters and other necessary support are provided by governmental agencies and non-
governmental agencies to masses of individuals in need of temporary safe housing, food, clean and
adequate bathroom facilities, and medical care during times of disasters. Unfortunately, in some
instances such as in Hurricane Katrina, poor planning and poor decision-making created huge
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numbers of problems. The shelters were inadequate to house the large numbers of people who had
to be evacuated from highly dangerous areas. The shelters would not accept pets and since there
was no provision for pet evacuation, many older people refused to leave their homes resulting in
unneeded deaths. There was inadequate transportation to get people out of dangerous areas and into
safe facilities. Shelters of last resort such as the Superdome and New Orleans Convention Centre
did not have sufficient capacity, equipment, or supplies. There was a total lack of organization
within the Superdome, and it was very difficult for the police and military to control the masses of
people. There was no compiled list available showing all shelters. There were extreme problems of
lack of adequate clean and equipped sanitary facilities. The opportunities for crime were rampant.
There was poor record keeping and it was difficult to determine who was in what shelter and how
they could be reached. The removal of individuals to more permanent housing was complicated by
numerous factors including a lack of safe facilities that could be moved to the vicinity of the disas-
ter area. The enormity of the discussion of these problems is beyond the scope of this book. (See
endnote 58.)

Of major concern is the potential for infections spreading in an overcrowded special area where
large numbers of people who have been displaced are seeking shelter. The people arriving are in
various stages of health or sickness, acute and/or chronic. They are of all ages. They have all lev-
els of susceptibility to disease and probably all levels of immunizations including no protection
necessary to prevent certain diseases. This complex group of people, who are under extreme stress
thereby lowering their ability to resist disease, may spread microorganisms through the enclosed
air of the facility, in water, food, fecal matter, bedding, and other inanimate objects including toys,
and by personal contact especially by contaminated hands. In the past, some of the worst epidemics
were caused by this type of situation and therefore great precautions need to be taken to prevent the
addition of these burdens to all of the problems caused by the disaster.

Best Practices for Shelters

* Determine the needs for various types of shelters for different levels of disasters for a given
area.

* Determine the amount and type of transportation needed to remove people from areas
where disasters have occurred to shelters.

* Determine how and when to remove homeless people from disaster areas to shelters.

» Establish special-needs shelters and means of transportation to access them for the very
old, incapacitated, very young, chronically ill, etc.

* Professionals should inspect the proposed facility to ensure safety and control of infectious
and communicable diseases.

» Establish communications and alternate communications with the disaster control team of
the community and with the media.

* Develop a comprehensive shelter plan with the proper management and special services
needed to perform at a high level to sustain life in an appropriate manner. This plan should
include a shelter manager, assistant manager, shift supervisors, and all necessary person-
nel to run the facility efficiently; a registration coordinator who supervises the registration
of all individuals utilizing the structure and present at any given time including a sign-in
and sign-out log; appropriate food facilities; appropriate sleeping and living facilities; first
aid services; mental health services; recreational services; childcare services; pet care ser-
vices in an enclosed area away from the facility; and appropriate security and safety. (See
endnote 59.)

» The staff should have all of the appropriate vaccinations and updates as needed.

» Use appropriate surveillance procedures when individuals enter the shelter to determine
if they are sick and if they may have an infectious disease. If so, they need to be seen by
a trained medical professional and isolated from the rest of the population. If the problem
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is significant, there needs to be a means of transfer to a healthcare facility for appropriate
follow-up. The staff should use proper hand-washing techniques and use personal protec-
tive equipment at all times. (See endnote 60.)

e Trained environmental health personnel should inspect and supervise all areas of:
environmental decontamination; drinking water and ice; food safety and mass feeding
facilities; housekeeping; personal hygiene and bathing; sleeping and living facilities,
where no food is allowed; removal of soiled linen and clothing as well as laundry ser-
vices; indoor air quality; vector- and pest-related problem areas and practices as well as
the use of insect repellents especially on children; water management; removal of soiled
diapers to appropriate containers for disposal; solid and hazardous waste management;
disposal of sewage; and the handling and cleaning of toys and other objects shared
by people.

Solid and Hazardous Waste Removal

(See Debris section above) (See Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous
Waste Management”)

During and after the advent of a natural disaster or act of terrorism, there is disruption of the infra-
structure of the community including the routine work of storage, collection, and disposal of solid
waste as well as the storage, collection, and disposal of hazardous waste. Areas of the community
become inaccessible and areas of storage and disposal may become inaccessible and also disrupted
by the events occurring. In addition, there is a huge increase in waste from the debris caused by the
events which have occurred, which is potentially able to cause disease and injury and an assortment
of environmental problems. (See Debris section above.)

Medical and infectious wastes produced by hospitals, other healthcare facilities, veterinary facil-
ities, mortuaries, and research facilities may contain substances that can transport bacteria and/or
viruses, sharps, and packaging. There will be an increase in medical/infectious waste because of
illnesses and injuries to people in the community. Healthcare, other facilities, and equipment may
be damaged and therefore may increase the level of medical/infectious waste.

The typical home contains a large number of household hazardous chemicals which may need
to be removed. During the course of a hazardous event, many of these chemicals may become
unusable or potentially modified by flood or fire. These substances may include solvents, gasoline,
pesticides, drain cleaners, bleach, oil-based paints, lighter fluid, and a large assortment of other
necessary household chemicals and cleaners.

Best Practices for Solid and Hazardous Waste Removal

* Prior to the potential occurrence of different types of disasters, establish a plan of what
actions to take and what equipment and people need to be provided if an event occurred
and a portion of the community was unavailable for normal solid and hazardous waste
removal and disposal. Test the plan and make sure that it is operational.

» After the disaster event occurs, determine the type and extent of disruption to the normal
solid and hazardous waste removal systems and how best to accommodate them utilizing
the previously established plan of operation.

* Determine the potential public health concerns and work with the appropriate groups to
mitigate them.

* Provide assistance to homeowners, businesses, and industry on how best to remove the
existing material and where to take it for proper and safe disposal.

* Re-establish the normal operating waste disposal removal system as soon as possible.

* Provide technical assistance while observing all appropriate regulations for the collection,
storage, separation, and disposal of mixed wastes including hazardous materials.
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* Determine if hazardous waste producers or storage and disposal facilities have been
affected by the event and if so take necessary steps to correct the situation.

 Utilize source reduction techniques for the hazardous waste producers.

» Establish a reuse, recycling, and recovery system for all solvents and specialized chemicals.

* Determine if the hazardous waste treatment process has been affected by the event
and make necessary corrections to prevent air pollution, land pollution, and water
pollution.

* Determine if facilities dealing with medical/infectious waste are operational and can
accept this material from other facilities.

* Determine if medical waste transporters are operational and can ensure proper storage,
management, and disposal of medical wastes.

* Determine if the sewerage system is operational and can receive sterilized liquid medical
waste.

* Ensure that all biohazardous waste is decontaminated prior to the time that it enters the
solid waste stream.

* Ensure that special attention is given to the decontamination of all laboratory wastes,
blood, other special body fluids, sharps, and research animal waste including the carcasses
to prevent outbreaks of disease.

* Provide information to the community about the handling, use, storage, disposal, and
nature of the various household substances which can be considered to be hazardous waste.
Discuss the interruption of service for these hazardous substances and when and where the
facilities will be available and open to receive household hazardous materials.

* Do not allow the dumping of hazardous materials into the public wastewater system.

Structural Safety

See Best Practices for the “Health and Safety of Personnel Involved in Emergency/Disaster Cleanups
and Repairs” section below and endnote 53.

Underground Storage Tanks

Underground storage tanks may be displaced, damaged, or destroyed by floods, earthquakes, mud
or landslides, wildfires, etc. Particularly in flooding, the system may release its contents into the
ground, air, or water. The tank and its associated pipes: may float free because of the pressure of
the water in the soil; may become inundated by flood waters; may be loosened from its supports by
erosion of the soil by flood waters; may have extensive electrical system damage; and may lose its
product through openings in pipes, vents, gaskets, loose fittings, covers, sump pumps, and damaged
areas of the container.

Best Practices for Underground Storage Tanks

* In flood-prone areas, anchor the underground storage tank to prevent it from floating when
the soil become saturated and increase the depth of the tank in the ground while also
increasing the amount of concrete above it.

* Equip all fuel lines with automatic shut-off valves.

» Extend the vent pipe above known flood levels.

* When flood warnings are issued: turn off the electricity to the underground storage tank;
fill the tank with product and determine how much is there; secure all openings on the top
of the tank; make sure all seals and valves are operational; temporarily cap off the vent
pipe; put sandbags or other heavy objects on the concrete platform.

* After a flood: make sure that the electrical power is off until the system is inspected and
determined to be safe; make sure that all systems are operational; clean and empty any
areas where flood waters have been; perform an underground storage tank system tightness
test before placing the system into operation.
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o If a tank floats free: turn off the electricity if it is on; rope off the area and keep people
away; notify the appropriate governmental agencies and the fire department; remove all
contents of the tank under the supervision of trained personnel; and use professional help
to dismantle the system, clean it, repair it, or replace it.

» Use daily inventory control to determine if there are leaks in the system. (See endnote 63.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR NATURAL AND WEATHER-RELATED DISASTERS

(See endnotes 6, 7, and Chapter 4, “Children’s Environmental Health Issues™)

INTRODUCTION

In 2011, in the United States, there were 1091 weather-related deaths, 8830 reported weather-related
injuries or illnesses, and $23.9 billion in damages to property and crops. Natural disasters included
fires, tornadoes, thunderstorms, floods, drought, excessive heat, hurricanes, and earthquakes. (See
endnote 1.) In Europe there was excessive cold leading to hundreds of deaths. In Japan there was a
major earthquake and tsunami, with water 33 feet high, leading to massive destruction including the
Fukushima nuclear power facility. The potential for a nuclear disaster had been created. There were
approximately 23,000 dead and missing people from this incident.

INCIDENTS OF NATURAL DISASTERS AND WEATHER-RELATED IMPAIRMENT

Drought

Drought is caused by an unusual severe lack of rain in a given area over one or more years com-
pounded by the use of excessive quantities of water. It is a deficiency in precipitation compared to a
normal level that a given area receives. Factors involved in various stages of drought include the rate
of all types of precipitation; the amount of snow pack available; the rate of stream flow; the lake and
reservoir storage levels; the groundwater levels; the amount of evapotranspiration from the soil and
plants; the demand for water by the plants growing there; and the amount of water usage by people,
business, and industry. The degree of drought varies from area to area and from time to time, but is
always affected by the rate of usage of the water resources.

Drought crosses political boundaries, therefore all individuals within a given water basin should
be involved in drought management and contingency planning. Drought also is not a stand-alone
problem but rather may be related to several different types of hazardous situations, such as fires,
mudslides, destruction of crops, destruction of the built environment, etc. It should be part of multi-
hazard planning which should be part of all municipal planning processes.

Best Practices Related to Drought

* Map the entire water supply system including surface water, groundwater, reservoirs, pipes
and pumping systems, tunnels, aqueducts, wells, etc., determine where there are leaks
and potential problems, make necessary repairs, and then use continued maintenance pro-
grams and determine if each of these segments of the system meet the appropriate criteria
established at the state and federal level.

* Develop a comprehensive drought management and contingency plan which provides for
the public health and safety of the population being served, protecting and minimizing
impacts on economic activity while utilizing responses to at least four major stages of
drought including: drought watch, the least severe, where conservation of public water
supplies is started on a voluntary basis; drought warning, where water conservation is
voluntarily intensified and local plans are implemented to decrease water usage; drought
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emergency, where the governor of a state orders mandatory restrictions on the use of water
sources to protect public health and allow for essential uses; drought disaster, where the
water usage is further restricted and the governor may ask the federal government to
declare a state of emergency and provide federal funds.

* Use a water supply management strategy which involves monitoring current conditions;
utilizing the best forecasting processes from the National Weather Service and others;
communicating and coordinating with other agencies within the community and state to
best utilize water resources; making necessary operational adjustments; curtailing water
usage to various groups; and using alternate water supplies or emergency water supplies
when necessary. (See endnote 3.)

* Build a sustainable network of drought communities with open lines of communication,
where there are common interests and knowledge of common problems and solutions con-
sisting of Best Practices.

* Develop guidance documents which can be used to resolve specific issues in a given water
basin.

* Develop regulations for zoning, subdivisions, landscaping, grading, building, and water
conservation which includes drought considerations. (See endnote 4.)

* Ensure that water and wastewater pumps and systems are working efficiently.

» Utilize recycled water for lawns and other plantings to reduce drinking water needs in a
community.

» Evaluate all water use systems to determine if there are leaks and correct them.

» Upgrade and retrofit plumbing systems with new technologies to reduce water consumption.

* In new construction only use the most water efficient systems available.

* Assess, maintain, and repair existing irrigation systems and make sure they function as
required.

» Use native plants which are accustomed to the local water conditions instead of plants
which require substantial amounts of water.

* Educate the community about water usage and how to conserve. (See endnote 5.)

» Capture and utilize rainwater where appropriate.

» Use water-saving pool filters and cover pools and spas when not in use.

Earthquakes
(See endnotes 11, 12 for more details)

An earthquake occurs when two sides of a fault slip suddenly against each other and produce
vibrations. A fault is a fracture in the rock or the crust of the Earth where the two sides are dis-
placed against each other in a minor or major way. The slippage causes a shaking or vibration
because of a sudden release of stored elastic energy from within the Earth and seismic waves
(waves of energy) may be produced. Seismic shaking is not uniform. As the waves approach the
ground surface and potentially travel through areas of loose soil, the amplitude of the waves will
increase producing larger waves that may be far more damaging to structures than the original
waves. Other earthquake hazards include ground failure and/or rupturing of the fault resulting
in the creation of cracks, settlement of the soil, vertical shifting of the ground after large earth-
quakes, soil liquefaction, where the soil, in an area of sand and silt as well landfill areas, takes
on the characteristics of a liquid during the shaking of an earthquake and flows like a liquid; this
can cause enormous damage to any structures that are within this area. Aftershocks, which may
occur for periods of time after the initial major shock, can be extremely damaging to structures
and can cause additional injuries and deaths. (See endnotes 6, 8, 10.) Thousands of faults are cur-
rently present in California, the United States, and the rest of the world. There are thousands of
earthquakes each year throughout the world.
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The amount and severity of structural hazards caused by earthquakes are typically determined
by: the amount of energy released and the intensity of the energy at a given place; the distance from
the epicenter to the structure; the design of the structure; the condition and type of surface material
at the site of the damage; the nature and condition of the various structures; and the quality and
quantity of any earthquake resistant provisions. The epicenter is on the surface of the Earth directly
above the hypocenter of an earthquake, the location where the eruptions within the Earth start.

Damage can typically occur to: buildings of all types from single homes to large factories,
schools, and hospitals; ports and harbors; highways; railways; bridges; dams; electric transmission
systems; power plants; water treatment systems and supply lines; wastewater treatment systems and
supply lines; natural gas and oil systems and supply lines; communication systems; etc. Landslides
and fires may occur. Structural damage of any type, collapsing walls and falling interior ceilings,
pipes and light fixtures can cause serious injury and loss of life, as well as loss of critical facilities.
Roadways and other means of transportation may be severely damaged and impede rescue efforts.

The seismic waves, which are the vibrations coming from the earthquake and cause the dam-
age, are recorded by seismographs, which help determine the time, locations, and magnitude of the
event. Different scales may be used in determining the nature and size of the earthquake.

The Richter scale, a common measurement scale for earthquakes, has certain limitations for
very large earthquakes. It is a mathematical technique used to compare the size of earthquakes.
The magnitude of the earthquake is reported in whole numbers and decimal fractions. It is based
on a logarithmic scale and therefore an increase of 1 is actually 10 times greater rather than the
initial number (e.g., a reading of 6 would be 10 times greater than a reading of 5). The Moment
Magnitude Scale is more precise for large earthquakes because it is related to the total energy
released during the earthquake. Intensity measures the amount of shaking at a given location,
while moment measures the size of the earthquake at its source. (See endnote 9.)

Best Practices Related to Earthquakes

* Gather and analyze seismic data and data concerning the amount and type of destruction
which has occurred previously in the area of concern for which information and planning
is needed to mitigate the effects of future earthquakes.

* Gather and analyze data concerning the type of soil that various structures rest on in the
area of concern.

* As in California, use the State Geologists’ Seismic Hazards Mapping Program which
provides maps that identify areas of amplified shaking, liquefaction, and landside haz-
ards to establish appropriate building, zoning, and other codes and plans to reduce future
problems.

* Use custom mapping and analysis tools including custom hazard mapping and interactive
hazard maps provided by the US Geological Service to refine any data related to earth-
quakes within the study area.

» Use the Hazard Risk Assessment Program (geographic information system (GIS)-based
software) from the National Institute of Building Sciences to estimate potential building
and infrastructure losses from earthquakes, floods, storm surges, and hurricane winds.
(This program was developed for the Federal Emergency Management Agency (FEMA).)
(See endnote 13 and the “Resources” section.)

* Model building codes for new commercial or institutional structures after the International
Building Code from the International Code Council, a non-profit organization whose
objective is to protect the health, safety, and welfare of people by creating safe buildings
and communities. All 50 states and numerous federal agencies use the applicable building
codes for structures under their approval or supervision.

* Model local and/or state building codes for new residential areas after the International
Residential Code.
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* Model local and/or state building codes which apply to the alteration, repair, addition, or
change in occupancy of existing structures to the International Existing Building Code.
(See endnote 14.)

* Provide seismic code provisions for all building codes, with consensus-approved modifica-
tions by experts, written in user-friendly up-to-date designs and information from recom-
mended sources such as the Building Seismic Safety Council. This helps ensure that the
structures and the attachments can adequately resist the forces related to earthquakes to:
avoid serious injury and loss of life; avoid loss of function of critical facilities; and mini-
mize structural and non-structural repair costs. (See endnote 15.)

* Provide adequate budget and stringent enforcement policies to ensure that the appropriate
code for the structure is utilized effectively to make sure that the buildings and occupants
are protected from the effects of the earthquakes.

* Prioritize first retrofitting critical facilities for first responders, and then critical infrastruc-
ture providing electricity, water, communications, and heat to the community.

* Make older buildings safer by determining how best to prevent the effects of earthquakes
and then retrofitting the buildings to protect the structure and the non-structural compo-
nents such as suspended ceilings, non-load-bearing walls, utilities, etc.

» Strengthen the core infrastructure such as roads, bridges, railroad tracks, etc.

* Do not use liquefaction-susceptible soils for new construction of buildings or other
facilities.

*  Where liquefaction-susceptible soils are present but the areas around them are very stable,
excavate the problem soils and replace with compact material.

*  When grading for new construction, stabilize all slopes.

* Lower the groundwater level by installing a wellpoint system with suction pumps.

* Prepare the facilities and the occupational setting to become more earthquake damage and
disruption resistant by utilizing appropriate experts to evaluate these structures and then
use appropriate cost-effective retrofitting procedures.

* Anchor, brace, reinforce, and secure all non-structural items such as light fixtures, suspended
ceilings, windows, furnishings, equipment, and supplies in all occupational settings.

* Develop a mandatory earthquake plan and use unanticipated drills on a periodic basis to
test the knowledge and skills of the employees before, during, and after earthquakes or
other disasters.

* Train employees in cardiopulmonary resuscitation (CPR) techniques, first-aid techniques,
and use of fire extinguishers.

» Establish secure telecommunications systems and supply chains, store data away from the
site, and set up a special command center to direct employees after a damaging earthquake.

» Establish emergency response and recovery plans for the workplace in conjunction with
community plans.

* Evaluate school facilities and non-structural building components and prepare them for
earthquakes including necessary retrofitting.

* Develop an earthquake safety program for the school and use practice drills frequently.

* Prepare the schools to become shelters for local citizens in the event an earthquake destroys
their homes and other facilities.

» Assess the structure and contents of homes and reinforce or secure all areas and contents.

* Prepare an earthquake plan for the home and neighborhood by: determining which room
in the house is most secure and then practice dropping to the floor, covering your body, and
holding on during an earthquake; preparing a household emergency kit including a first aid
kit, all necessary medicines, and 3 days’ worth of food and water; prepare a list of people
to stay in contact with and test the plan periodically; being trained in first aid and CPR;
preparing secure quarters for all pets; practicing emergency family drills; and sharing the
plan with immediate neighbors.
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Extreme Temperatures (Heat and Cold)
Heat Stress

Extreme temperatures can cause illness, injuries, and deaths as well as damage to infrastructure
such as roads, bridges, dams, etc. Agriculture and fisheries are specifically dependent on certain
climate conditions. Excess heat events can impact crops, livestock, fisheries, and shellfish, and
thereby reduce vital food supplies and increase prices. Electrical transmission systems may be
affected by sagging power lines which may short out because of high temperatures. The unusual
demand for excess energy may lead to blackouts and blackouts may lead to increased crime, par-
ticularly in large cities. Increased air pollution may be associated with the high temperatures and the
heat island effect of urban areas. (See Chapter 2, “Air Quality (Outdoor [Ambient] and Indoor).”)
Transportation may be impacted because of the frequency and intensity of extreme weather events.
Higher temperatures can cause roadways to soften and expand, especially in high traffic areas, and
place extra stress on bridge joints. Railroad tracks may expand and buckle. Airlines may face cargo
restrictions and flight delays. The demand for water increases sharply and may result in shortages
in various areas.

Extreme heat causes more deaths each year than the combined mortality due to hurricanes,
lightning, tornadoes, floods, and earthquakes. In 1995, there were 465 heat-related deaths in
Chicago. From 1999 to 2010, there were 7415 heat-related deaths in the United States. (See end-
note 16.) The number of heat-related deaths is rising because the number of heat-related events
is increasing.

Some people are more vulnerable to heat than other people. Vulnerability can increase because
of the degree of exposure, length of exposure, and the individual sensitivity to heat. Vulnerability
can increase because of the individual’s socioeconomic status, degree of overcrowding in the struc-
ture and community, accessibility to air-conditioned facilities, and level of literacy in the English
language. Isolation especially among the elderly can lead to serious problems related to excess heat
especially because of restricted physical capabilities, a lack of communications with others, and a
lack of an understanding of what is occurring and how to rectify the problem.

Heat stress is of greatest concern for the very young, the elderly, the overweight, the chroni-
cally ill, individuals on certain types of medications, and individuals who are working in the
extremely hot environment. The young child or baby is very sensitive to high temperatures and
can quickly get stressed although not showing immediate symptoms. They dehydrate very rap-
idly. The elderly are at increased risk because the body may be unable to cope with heat as a
younger person could and cannot cool itself normally. Additionally, the individual may have:
reduced mobility; confusion or mental problems; chronic medical problems that require medica-
tion that can affect the ability of the body to maintain a proper fluid level such as diuretics; phar-
maceuticals that limit or reduce the amount of perspiration and therefore deprive the body of a
natural cooling mechanism; pharmaceuticals that can increase the risk of sunburn when exposed
to the sun for limited periods of time; and kidney conditions which can be affected by the amount
of fluid intake. In addition, there may be environmental problems because of the lack of air cir-
culation and/or air-conditioning during times of high heat levels. Severely overweight individuals
not only have a greater potential for a variety of diseases including heart disease, high blood pres-
sure, cancer, renal disease, diabetes, etc. but also may have profuse sweating and fatigue leading
to heat emergencies. The chronically ill have already been weakened by their conditions and
are typically not very mobile or even immobile and therefore are at much greater risk of serious
problems caused by sustained heat events. They may also be seriously dehydrated. People in an
urban setting without green areas may be more susceptible to heat than others. (See endnote 17.)

Individuals working in very hot environments are exposed to all forms of heat illnesses. This is
especially true of young people starting on new jobs in the hot summer outside or in very hot areas
of businesses or factories. Normally, they have not had enough time to be acclimated to the higher
temperatures in their surroundings.
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Cold Stress

Winter weather can bring severe cold stress to infrastructure as well as humans. Winter storms,
high winds, snow, sleet, ice, and dangerously low temperatures can damage infrastructure as well as
humans and animals. Pipes may burst and roadways may be damaged. Cars, buses, and other means
of transportation may fail more often than normal. Frequently, there is a loss of heat and power, and
communications and roads may be blocked causing people to be isolated from essential services.
Structures may be damaged by fallen trees and downed wires. There is often a sharp increase in
traffic accidents and falls leading to serious and even fatal injuries.

People in homes where the electricity and/or heat have been shut off may suffer from an exac-
erbation of their diseases because of the disturbance in the normal environment. This is especially
true of the elderly, the very young, and chronically and acutely ill individuals who have exceptional
trouble with the cold. The dangers of carbon monoxide poisoning increases substantially because in
trying to keep warm, people may use poorly functioning or unvented furnaces, generators, and gas-
oline, propane, or charcoal-burning units and wood-burning stoves. This leads to over 500 deaths
a year from carbon monoxide poisoning and thousands of people going to the emergency room for
treatment. Serious house fires may occur as a result of the improper use of these heating and cook-
ing appliances.

Large areas of communities may be affected by severe winter storms which cause problems
exceeding the capacity of first responders and other personnel to respond to the emergency needs of
the individuals, thereby compounding the potentially hazardous situations.

Humans and animals are affected when there is a substantial drop in temperature below normal
and the wind speed increases or there is immersion in cold water. The body can lose heat faster
than it can be replaced and will over time use up all the stored energy of the individual. This may
cause the body temperature to be lowered in an unnatural way and may cause tissue destruction
and death.

Best Practices for Extreme Temperatures

* Determine the names, addresses, and phone numbers of those individuals who are most
vulnerable to extreme temperatures, especially the elderly who typically are most affected,
and the isolated.

» Establish a plan to have volunteers or governmental employees visit and assess the needs
of the most vulnerable individuals and provide supportive services during times of extreme
temperatures.

* Coordinate the efforts of all governmental and voluntary service providers to take care of
those in need while working efficiently.

* Provide a heat alert and response system to inform the public of the potential danger of
present and near future heat events.

* Provide bottled water and cool-down places for individuals who are vulnerable to excess
heat.

* Have public health personnel visit all places where the poor and chronically ill congregate
or live and take whatever actions are necessary to cool these individuals down.

* Have the homeless seek cool areas for shelter, especially during the hot part of the day.

* Provide interpreters for areas where English is not the primary language in order to make
people aware of the hazards of excess heat and what to do to resolve the problem.

* Instruct individuals to wear lightweight, light-colored, loose-fitting clothing.

* Teach individuals to slow their pace of activity and seek shady and cool areas as frequently
as possible.

* Regulate the environment of infants and young children to allow minimal exposure to high
temperatures.

» Teach the sick, the chronically ill, the elderly, the very young, and the overweight to reduce
their activity level in hot environments.
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* Avoid hot and heavy foods and/or drinks.

* Do not leave infants, children, or pets in cars or other vehicles.

* Watch all individuals within the hot environment carefully to determine if they have symp-
toms of dizziness, nausea, confusion, unconsciousness, rapid heartbeat, red skin, or high
blood pressure and then take effective medical-based actions as needed.

* Acclimate all young workers especially in hot environments for short periods of time while
observing their physical condition and make appropriate changes in time spent within the
environment and encourage appropriate cooling techniques.

* Provide appropriate cold weather and storm alerts.

* Prepare for winter storms by stockpiling salt, sand, snow-removal equipment, snow shov-
els, heating oil for isolated facilities or homes, quantities of mandatory medicines, adequate
warm clothing and blankets, necessary food and water, and appropriate shelters for pets.

* Provide carbon monoxide detectors in the basement and on every floor in the structure.

» Evaluate all heating devices to make sure that they are properly vented and cleaned on a
regular basis, at least annually.

* Never use gasoline or propane grills or charcoal inside of the house or structure for warmth.

* Do not warm up the automobile in an enclosed garage.

* Do not use generators in the home or garage.

* Wear appropriate insulated clothing when working outdoors in severe weather.

* Protect ears, face, head, hands, and feet in extremely cold weather.

» If someone has been submerged in cold water, immediately remove wet clothing, warm the
body tissue, and take the individual to first aid facilities or an emergency room.

* Have immediately available clean dry loose clothing, blankets, chemical hot packs, and
thermoses full of hot liquids to be used to protect exposed individuals.

* Move individual into a warm locations as quickly as possible.

* Work in extremely cold temperatures for limited time periods with periodic substantial
breaks in warm areas.

* Do not drink any alcohol in either extremely hot or extremely cold environments.

Floods

Floods are the most frequent and costly natural hazard in the United States, leading to many deaths
and, as a result of the severity, result in the most frequent presidential disaster declarations for
natural or weather-related events. Millions of people live in flood-prone areas in the United States,
where repetitive flooding causes additional damage in already damaged areas. There are very large
population concentrations in many of these flood-prone areas and therefore the opportunity for huge
costs and substantial injuries and potential deaths continues to increase. Destruction of wetlands in
order to erect buildings in prime areas has contributed substantially to this problem. Large numbers
of people live in areas that may either flood occasionally or not flood at all, but because of new con-
ditions in the area such as the aftermath of wildfires or because of changing weather patterns and
conditions, flooding may now occur. Floods may be caused by: tidal surge, severe thunderstorms,
oversaturation of soils, and spring thaw of frozen land, snow, and ice; heavy rains from tropical
storms, hurricanes, tornadoes, and other severe weather events; and the topping or destruction of
levees and dams. A flash flood, which may be caused by a slow-moving storm, is a rapid filling of
a low-lying area in less than 6 hours, however it can occur in a matter of minutes. The force of the
water can cause landslides, move boulders, rip out trees, and damage or destroy various structures,
roadways, and bridges. It can also inundate water and sewage systems, electrical systems, communi-
cations systems, and all means of rescue. Areas of wildfires denude the land and make it vulnerable
to mudslides and flooding when heavy rains occur.

There are numerous potential health and safety consequences of floods. They include drown-
ing or near drowning; substantial injuries from structures, debris, etc.; electrical hazards from
downed power lines and wet appliances; potential explosions and fires from disrupted gas lines;
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hypothermia from working in a wet environment; infectious diseases; chemical contamination from
household chemicals, industrial chemicals, fertilizers, and pesticides; carbon monoxide poisoning
from unvented gas-powered equipment; respiratory problems from mold and exposure to wet con-
ditions; bites and transmission of disease by rodents and sick animals; exacerbation of chronic
diseases such as asthma, allergies, and ear, nose, and throat infections; mental health problems
especially in children; antisocial and violent behavior and rioting; and poor nutrition due to lack of

Best Practices for Environmental Health

safe food and water supplies.

Best Practices for Floods

Develop a comprehensive watershed management program for each individual watershed
including: point sources of pollution and mitigation techniques; non-point sources of pol-
lution and mitigation techniques; provision for sustained torrential rains and mitigation
techniques; determination of the floodplain and mitigation techniques; appropriate storage
and delivery of water; coordination with all local agencies and governmental entities; and
supervision and management of the program by highly professional competent individuals.
Promote and enforce stringent zoning regulations, codes and standards, and regulations for
permits for developments and housing in floodplains and other frequently flooded areas.
Promote the increased elevation of existing properties in floodplains that have been repeat-
edly damaged.

Governmental agencies should provide easily accessible information on flood-prone areas
for individuals who are seeking to purchase property or upgrade structures.
Governmental agencies should restore watersheds, wetlands, sand dunes, beaches, and
wildlife habitat to mitigate the effects of floods.

Inspect and repair all levees and dams prior to the local onset of severe weather conditions.
Avoid building homes and other structures in a floodplain.

Elevate existing structures above the 100-year flood level.

Elevate the furnace, air conditioner, water heater, and electrical panel in the home above
high flood risk level.

Install check valves to prevent flood water from backing up in the drains.

Communicate to the public information about flood watches, flood warnings, and flash
flood warnings.

Move to higher ground when information is communicated about floods which may occur
rapidly.

If ordered to evacuate, secure the home and outdoor furniture, turn off utilities at the main
switches or valves, and disconnect electrical appliances.

Restore basic utilities and public services as quickly as possible including a safe water sup-
ply, electricity and gas, a communication system, reliable food supplies, and health services.
Have experts inspect and declare safe all structures which will be used by individuals.
Have properly trained individuals remove all materials including wallboard, insulation,
flooring, furniture, etc. which have been flood damaged and dispose of them in an appro-
priate manner. Clear and clean all outside areas which are needed for recreational pur-
poses by individuals, especially children.

Never walk through moving water unless it is a life-and-death situation.

Do not drive through unknown depths of water after a disaster or heavy rains.

Avoid flood waters which may be contaminated with chemicals, oil, and gasoline or raw
sewage.

Avoid downed power lines. (See endnote 18.)

Landslides and Mudslides

Landslides are created by the downward movement of unstable materials on slopes caused by
weakening of the soil structure over time, construction of houses and roads thereby destroying
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natural slopes, weathering of the ground materials, earthquakes, droughts, fires, and then substan-
tial rainfall, rapid snow melts, and the effects of gravity. Landslides may be caused by earthquakes,
storms, and volcanic activity. Rapidly moving water and debris can cause injury, death, and destruc-
tion of property, utilities, roads, railroads, etc.

Best Practices for Landslides and Mudslides

* Create and utilize proper land planning, zoning, and professional inspections in mountains,
canyons, and coastal regions to avoid new construction in areas subject to wildfires, steep
inclines, and potentially unstable land.

* Avoid building in areas near drainage ways or natural erosion sites.

e Determine the history of an area concerning landslides, debris flow, and wildfires before
considering purchasing the land and building structures.

* Plan groundcover on slopes and build appropriate retaining walls.

* Contact local authorities to find out about emergency and evacuation plans in the event of
a landslide or mudslide.

 Listen for rumbling sounds that may alert individuals to impending landslides or mudslides.

* Evacuate all sites immediately when given orders to do so by the appropriate authorities.

* Do notre-enter damaged sites until given permission to do so by the appropriate authorities.

Tsunamis

Tsunamis are a series of extremely large waves created by sudden disturbances in the ocean or on
the ocean floor caused by earthquakes, volcanic eruptions, or landslides in the ocean. The effects
can be felt locally and very rapidly or hundreds or thousands of miles away. Extremely large
waves moving through the water suddenly appear and then breach coastal areas at a speed of over
600 mph. Tsunamis create vast numbers of deaths and injuries and huge amounts of destruction
to property. It may take weeks or months to clean up the debris and re-establish a place to live, if
it is at all possible.

Best Practices for Tsunamis

* Determine if the area which is being inhabited is tsunami prone.

* Prevent construction in a zone at or near the coast which may become inundated from a
tsunami.

» Establish an early warning network and system to advise governmental agencies and
people of an oncoming tsunami and evacuate the individuals to much higher ground. The
saving of lives is of greatest importance.

* Alert the appropriate governmental agencies and people to earthquakes, volcanoes, or
landslides which appear in the ocean.

Volcanoes

A volcano is an opening or vent in the Earth’s upper mantle which allows magma and gases pro-
duced by the melting of rock below the surface to be discharged. The volcanic eruption is caused
by the buoyancy of the magma, the pressure of the gases, and new magma being injected into a
chamber which is already full of existing magma. (See endnote 25.) Volcanoes may produce ash,
toxic gases, flash floods of hot water and debris, lava flows, and fast-moving flows of hot gases and
debris resulting in death by suffocation, infectious disease, respiratory illness, burns, injury from
falling, etc. Volcanic ash is gritty, abrasive, corrosive, slippery, and may cause injury or exacerbate
chronic conditions in individuals who have existing lung and heart diseases as well as harm infants,
the elderly, the infirm, and those with impaired immune systems. The gases, primarily carbon diox-
ide and hydrogen sulfide, are found in low-lying areas, and in large concentrations can injure and
kill people. At low levels they are very irritating to the eyes, nose, and throat and can cause rapid
breathing, headaches, dizziness, and spasms of the throat. (See endnote 26.)
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Best Practices for Volcanoes

e Determine if you are in an area containing a volcano and if so determine how and when to
evacuate your family and pets to a safer area if there is a volcanic eruption.

* Always have the car filled with gasoline when living in this type of area in preparation for
a rapid evacuation.

* Obtain and utilize an air purifying respirator (N-95) if volcanic ash is present.

* Close all openings to the outside in homes and other structures and turn off all fans, heating,
and air-conditioning systems.

» Seek shelter indoors away from bodies of water which may rise rapidly as a result of the
volcanic eruption.

» Stay away from all volcanic ash unless properly protected with respirators and special
clothing. (See endnote 27.)

Wildfires

Wildfires are triggered by lightning, people being careless in the use of fire, and arson. Most of
the wildfires are caused by people, while some are due to lightning and occasionally lava flows.
The wildfires spread quickly because of dry conditions and substantial fuel provided by brush,
trees, and homes, which may be located in woodland settings, near forests, and in rural areas,
mountainous areas, and gullies. Windy conditions exacerbate the problem. High temperatures and
low humidity are contributing factors. The time of year is significant because the composition of the
fuel and moisture level help determine the speed of the fire and how hot the fire gets. The chemical
composition of the fuel and the amount of oils or resins present and the density of the material also
help determine how fast the fire will spread.

There is a constant conflict between the desire to build new homes in high-risk areas and
the danger of increasing the potential for wildfires. Houses and urban life have expanded rap-
idly into wildlands and have created a substantial potential for destruction by wildfires, not
only because of the increase in potential fuel from the structures, but also because of a poor
level of knowledge by individuals of their new environment. Wildfires may ignite one house or
hundreds of houses depending on a variety of existing conditions including the weather. This
concentration of homes also creates the necessity to use scarce budgetary sources for protec-
tion of the homes when the funds should be used for the prevention, mitigation, and control of
the wildfires.

There has been and still is an ongoing discussion about the value of allowing small wildfires
to burn out instead of trying to suppress them. Suppression not only requires additional funds but
also may create the potential for larger and more dangerous wildfires in the future because small
fires use up fuel and burn out naturally but if suppressed may leave much larger sources of fuel for
wildfires in the future. There is also an effect on the ecosystem when small fires are suppressed.
Although fires may be devastating, they can also be beneficial. They can destroy insect pests, exotic
or non-native plants, remove undergrowth to encourage native plant growth, and add necessary
nutrients from the ashes for native plants and trees. (See endnote 29.)

The ultimate wildfire or series of wildfires is the firestorm. A firestorm acts like a hurricane
or tornado. The intense fire can create its own weather conditions with powerful winds and many
tornadoes of spinning flames. It can have as much energy as a thunderstorm and as the hot air rises
it sucks more oxygen and debris into the flames and intensifies the fire. The firestorm, which is an
explosion of fire, can rapidly destroy large areas of structures and fields as well as kill many indi-
viduals through suffocation and burning.

The National Fire Danger Rating System is used by various resources to indicate the potential
level of fire danger as follows:

* Low (Green)—These fires are relatively easy to control.
* Moderate (Blue)—These are wildfires with moderate problems.



Environmental Health Emergencies, Disasters, and Terrorism 191

* High (Yellow)—These are wildfires which may be difficult to control especially if it is
windy.

» Very High (Orange)—These wildfires are very easy to start and spread rapidly.

* Extreme (Red)—These wildfires start and spread very rapidly and may become extremely
dangerous. (See endnote 28.)

Best Practices for Wildfires

* Evaluate and record short-term and long-term wildfire risk for communities and individual
structures in various subareas within the given area of study using a variety of scenarios
related to population growth, global warming, seasonal variations, type and quantity of
fuel available, previous history of wildfires and extent of damage, degree of high-growth
urban sprawl, and the amount of fireproof or fire-resistant material utilized in building
structures. (See endnote 30.)

* Develop and implement a Wild Fire Prevention and Mitigation Management Program
coordinating the activities and resources of federal, state, and local authorities to minimize
the impact of wildfires and the potential loss of life, injury, and destruction of property by:
conducting the previously mentioned studies and drawing usable conclusions for immedi-
ate and long-term actions; developing and utilizing appropriate zoning codes and building
codes for new developments and existing housing; communicating to individuals and com-
munities the cause and nature of wildfires and how to prevent them and protect properties
and lives; reducing and removing hazardous fuel loads which can be used to start the fire
or enhance it; rapid suppression of the fire depending on the size, nature, and location using
the most modern available technology; encouraging the use of fire-resistant or fireproofed
material in structures; enhancing the firefighting capabilities and communication systems
of fire departments and other resources used to keep the fires from spreading; developing
appropriate legal tools to deal with recalcitrant individuals for the good of the community;
rehabilitating the site of the wildfire where feasible and if of value to the community using
federal and/or state funding, etc. (See endnotes 31, 32, 33, 34.)

» Use fuel management techniques, usually controlled burning and mulching and chipping
of materials prior to burning, to reposition the potential fuel for wildfires closer to the
surface of the ground.

» Use herbicides where there is potential live fuel in a given area.

* Communities should not allow houses to be built in high-risk wildfire areas.

* Communities should supervise the removal of excess fuel and the thinning out of trees and
bushes to reduce the potential for serious wildfire problems.

* Develop and present to the public uniform clear messages in all media and teaching for-
mats concerning: closures of areas and restrictions; campfires; smoking; storage, use, and
disposal of fireworks; trash burning and debris burning; restrictions on vehicles being
parked on dry grass or other dry material; and the severe penalties involved, including
being indicted for murder, if someone dies from a fire set purposely and considered to be
arson.

* Develop an appropriate fire evacuation plan for the community and encourage families to
develop their own evacuation plan.

* Homeowners should take responsibility for making their land and home fire resistant and
defensible by designing into the structure effective fire control materials and measures.

» Use materials and plants to landscape around the home that will not readily support fires.

» Use fire-resistant or non-combustible materials on the roof and in all portions of the
structure.

* Within a 150-foot radius of the house, prune all trees and bushes, remove all dead branches
and fallen trees, and remove all debris from the site.

* Do not stack wood for fireplaces next to the house.
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* Clean and inspect all chimneys, the roof, and gutters on a regular basis.

* Install smoke and carbon monoxide sensors on all levels of the house near bedrooms and
test monthly.

* Clear all potentially flammable material from the house.

* Never utilize open burning techniques for trash or debris in areas vulnerable to wildfires.

Wind-Related Storms (Tropical Storms, Hurricanes,
Tornadoes, Severe Winter Storms, etc.)

These storms create varying degrees of wind and wind damage and varying degrees of rain and
flooding. The problems of flooding and Best Practices have already been discussed in the “Floods”
section. This discussion will be about wind, wind damage, and means of mitigation.

Severe winds may cause high levels of water to accumulate and inundate areas. Wind depending
on the speed, type, direction, and length of time of the event, may cause serious injuries and deaths
as well as devastating destruction to communities, road systems, utilities, schools, and other public
buildings, homes, and businesses.

There are various types of meteorological events which produce high and sustained winds
including:

1. Mid-Latitude Cyclones—These are extremely large weather systems with low-pressure
areas, most frequently occurring during the winter, around which the winds flow counter-
clockwise in the northern hemisphere and clockwise in the southern hemisphere. North
Easters and blizzards may be caused by these weather systems and may create extremely
hazardous conditions for extended periods of time. (See endnote 21.)

2. Tropical Cyclones—These are various low-pressure systems with maximum winds of
73 mph.

3. Tropical Depression—This is a low-pressure tropical system that forms over warm water
with maximum winds of 38 mph and may produce extremely large amounts of rain leading
to severe flooding.

4. Tropical Storm—This is a tropical system with sustained winds of 39-73 mph that may
produce extremely large amounts of rain leading to severe flooding while causing some
beach erosion and damage. (See endnote 20.)

5. Hurricane—This is a tropical cyclone or system which has defined wind circulation that
develops over the tropics drawing its energy from the warm water, producing winds of
74 mph or greater and causing heavy sustained rain, destructive winds depending on the
speed, and storm surges which may inundate and destroy property. Differential pressures
from the storm may destroy windows and doors especially garage doors, roofs, and walls.
Severe injury and death may be the result of the force of the winds, the debris found in the
winds, falling trees, downed electrical wires, drowning from the flooding, etc. The gale
force winds can extend hundreds of miles from the center which is called the circular eye.
There are five categories of hurricanes listed on the Saffir-Simpson hurricane wind scale as
follows:

a. Category I—These are dangerous sustained winds of 74-95 mph which may produce
some damage to roofs, siding, trees, and power lines.

b. Category 2—These are extremely dangerous winds of 96—110 mph which may cause
serious damage to roofs, siding, and trees, and near total power loss.

c. Category 3—These are extremely dangerous winds of 111-129 mph which may cause
devastating damage to roof decking and gabled ends of housing, trees, electricity, and
water.

d. Category 4—These are extremely dangerous winds of 130—156 mph which cause cata-
strophic damage to houses, trees, and power poles, and create power outages that could
last for weeks.
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e. Category 5—These are extremely dangerous winds of 157 mph or higher causing cata-
strophic damage including destroying homes, trees, and power poles with resultant
power outages lasting weeks to months. The affected area they become uninhabitable
for long periods of time. (See endnote 22.)

6. Thunderstorms—These may be extremely dangerous weather systems that affect small
areas, usually 15 miles in diameter, lasting about 30 minutes, and composed of moisture
and unstable air that is lifted skyward by cold or warm fronts, sea breezes, air warmed
by the sun’s heat, or mountains. Although there are about 100,000 thunderstorms each
year in the United States, all of which are considered to be dangerous, about 10,000 are
classified as severe and are very dangerous. Along with the wind and rain, thunderstorms
create lightning which is extremely hazardous because it causes human fatalities and
injuries, wildfires, and destruction of property at a cost greater than $1 billion in insured
losses each year. Straight-line winds, which are not associated with the rotation of a
tornado but associated with the thunderstorm, can exceed 125 mph and cause massive
damage.

7. Tornados—These are violently rotating columns of air which extend from a cumuliform
cloud, such as a thunderstorm, to the ground. The funnel becomes visible when dust and/
or debris are picked up by the storm. The amount of destruction of the tornado is based on
numerous factors of time on the ground, size of the tornado, condition of properties, etc.
and the 3-second wind gust as measured by the Enhanced Fujita Scale (EF-Scale) used by
the National Weather Service as follows:

EF-Scale Rating 0: 65-85 mph

EF-Scale Rating 1: 86—110 mph

EF-Scale Rating 2: 111-135 mph

EF-Scale Rating 3: 136—165 mph

EF-Scale Rating 4: 166—200 mph

EF-Scale Rating 5: over 200 mph (See endnote 23)
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A waterspout is a weak tornado that forms over water usually over the Gulf Coast. Usually it
dissipates over land but may cause damage and injuries.

Best Practices for Wind-Related Storms (See “Floods” section above)

* Develop a comprehensive plan for removal of people and pets to appropriate secure and safe
areas in occupational settings, school settings, and home settings, and use practice drills to
determine the efficacy of what is being done. Each setting should have emergency phone
numbers, cell phones, smoke alarms, carbon monoxide alarms, fire extinguishers, water,
emergency first aid kits, food, flashlights, and cleaning supplies for people and facilities.

* Develop and frequently test a disaster plan for external community disasters where people
have to go to hospitals and other healthcare settings and a disaster plan for serious dam-
age to the hospital and other healthcare settings where people have to be moved to other
facilities.

* Develop a plan for each school which ensures that everyone takes cover in a safe area as
determined by registered engineers or safety specialists within 60 seconds in the event
of a tornado or other severe weather system. Delay lunches or assemblies in large rooms
because the roofs are very vulnerable. Keep children at the school even beyond normal
school hours until the emergency has passed.

* Communities should develop a comprehensive search, rescue, cleanup, and people assis-
tance plan with alternative approaches in the event that parts of the plan are inoperable.

* Develop an up-to-date list of individuals who are very young, disabled, or elderly and need
assistance in the event of an emergency and have close-by friends, neighbors, or family
prepared to help the needy individual.
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* Communities should test and utilize a severe weather notification system by means of
all types of communication systems including sirens, special weather radios, announce-
ments from the National Weather Service, the internet, and police and firemen going
door-to-door depending on the type of weather emergency, etc.

* Where feasible in areas where there are regular periodic severe weather systems, utilize
if possible an underground shelter, safe room or area of the house where there are no win-
dows and the structure is built in a substantial manner.

* Immediately leave mobile homes when instructed to in the event of a tornado, hurricane,
or flood warning and go to the nearest substantial shelter.

» If caught outside during severe weather, make sure that your seatbelt is buckled and pull-
over into a safe area until the storm passes.

* Evacuate all areas when ordered to do so by the appropriate authorities prior to the onset
of a hurricane.

* Do not go outside unless it is a life-and-death situation prior to, during, and in the immedi-
ate aftermath of a hurricane.

* Provide food, medicine, etc. for all pets and secure them.

* Evaluate before storms the potential for windstorm damage to the home including windows,
doors, garage doors, roofs, etc., utilizing the Homeowner Windstorm Damage Mitigation
Checklist. (See endnote 24.)

* In severe winter weather, dress appropriately with layered clothing and protection for the
head and extremities and remain in the low temperatures for very short periods of time.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR TERRORISM

(See endnote 71)

The main objective of terrorism is to influence the behavior of the public and frighten them by
inflicting serious injury and death in a spectacular manner. Therefore, the terrorists will utilize
whenever they can, weapons of mass destruction, whether they be biological, chemical, radiologi-
cal, or large quantities of explosives.

In many areas of the world, typical warfare with an army against an army has been replaced by
ideological extremists who use acts of terrorism which may affect millions of people in order to
achieve their political goals. They typically utilize unconventional weapons to kill or injure civil-
ians in particular to gain attention, status, funds, and new recruits to their cause, and instill fear
in the population. Terrorism may be state-supported and therefore may include a vast variety of
weapons and funding sources. Within the terrorist organization there are: leaders who provide a
direction, policy goals, and objectives; active members or zealots who carry out the actual work of
the group including homicide (suicide) bombings; active supporters who are involved in fundrais-
ing and the political and information part of the program; and individuals who are sympathetic to
the goals and intentions of the terrorists but don’t necessarily take action. (This group might be
like a Trojan horse ready to act when the individual decides to become active instead of passive).
The acts of terrorism are typically well-planned and by individuals who may be well-educated and
have been raised in a middle-class or upper-class family before they assumed their current ideology.
The United States and other democracies are seen as natural enemies of terrorism and therefore are
potentially excellent targets for these groups.

There are many potential forms of terrorism including the use of: biological agents; chemical
agents; explosives and nuclear bombs; radiological agents; arson; agricultural terrorism; intentional
release of hazardous materials; and destruction of infrastructure such as the electrical grid, the
components of the internet, etc. For the purposes of this book, only the Best Practices dealing
with the resolution of problems created by bioterrorism, chemical terrorism, radiological materials,
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massive use of explosives, food terrorism, and water terrorism will be discussed. The entire range
of terrorism activities and responses including prevention, mitigation, and control by all levels of
government and others is well beyond the limitations of this book.

BIOTERRORISM

Bioterrorism is the intentional release of biological agents to injure or kill civilians, in particular to
achieve political goals and objectives. Biological warfare has been practiced in one form or another
for at least 2000 years. The Romans, the Tartars, and others used the blankets of the dead and even
the dead bodies to help spread a given disease among their enemies. Native Americans, when the
first Europeans came to the New World, as they had no experience of, or resistance to, smallpox,
measles, plague, typhoid fever, and influenza, died in large numbers. The first work on the creation
of weapons using biological agents was done by the Japanese army during World War II, when pris-
oners of war were used in biological agent research.

Today there are various groups of people as well as nations who may want to create weapons that
can spread various diseases rapidly to an unsuspecting population. Some have attempted to alter
biological agents in order to increase the level of disease that will occur and/or find a rapid means
of dispersal of the microorganisms. Also, there are numerous nations that either have or have had
biological weapons, which may be spread through air, water, or food. Terrorists are constantly look-
ing for a way to possess and utilize these agents.

There are three primary categories of priority pathogens that can cause disease and death in
people, either through traditional spreading of disease or by creating weapons with dangerous
organisms. They are:

* Category A Priority Pathogens, including those that cause botulism, plague, smallpox,
tularemia, viral hemorrhagic fevers, etc., create the highest risk to national security and
public health by being easily disseminated and transmitted from person to person, result-
ing in panic and high levels of death.

» Category B Priority Pathogens, including those that cause Q fever, brucellosis, typhus
fever, food and waterborne diseases, encephalitis, etc., create the second highest risk to
national security and public health by being moderately easy to disseminate, resulting in
moderate levels of disease and low levels of death.

» Category C Priority Pathogens, including those that cause tick-borne hemorrhagic fevers,
yellow fever, rabies, etc., create the third highest priority, but are of great concern because
they are readily available, easily produced, and can become emerging pathogens by
re-engineering the organism for mass dissemination. (See endnote 73.)

The Centers for Disease Control and Prevention, Emergency Preparedness, and Response has
developed a series of fact sheets for a variety of microorganisms that may possibly be used as
bioweapons. The fact sheets discuss the microorganism, people at risk, the organism used in bio-
terrorism, and various resources. (See endnote 74.)

Best Practices for Bioterrorism

* Determine the level of preparedness and the competencies of personnel to resolve prob-
lems related to bioterrorism.

* Determine the level of competencies of laboratories to recognize the most common
probable microorganisms which would be used by bioterrorist and the origin of the
infection.

» Have the Centers for Disease Control and Prevention working with other professional
groups and associations assist local areas to enhance their ability to rapidly detect, diag-
nose, and manage outbreaks of disease.
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» Strengthen local public health response capacities to control and contain outbreaks of
disease.

* Develop and utilize an information technology infrastructure to rapidly transfer informa-
tion to all significant sources at the federal, state, and local level to immediately respond to
an outbreak of an unusual disease.

* Provide appropriate vaccines at the national level which can be immediately delivered to a
local area for distribution and usage.

* Develop an appropriate response system at the national level to send to local areas
within a 12-hour period all necessary medicines and supplies to counteract a bioterror-
ist event.

e Train a large number of people under the direction of an epidemiologist to respond rapidly
to gather essential data concerning a bioterrorist event.

* Prepare hospitals and clinics to assume the responsibility for using appropriate infection
control measures to keep a highly contagious disease from spreading. (See endnote 82.)

CHEMICAL TERRORISM

Chemical warfare is as old as at least the Sth century BC when the Spartans hurled burning bombs
of sulfur and pitch at their enemies. In World War I, chlorine and mustard gas were used to decimate
armies. In 1995, a Japanese cult used sarin nerve gas to harm civilians. Chemical warfare agents
have been made by many countries and are a constant threat for use by terrorists. In 2015, it was
reported that various terror groups in Syria as well as the Syrian government had used chemical
warfare against their enemies as well as the civilian population.

Chemical terrorism is a deliberate release of chemicals which may poison people, animals,
plants, or the environment, and cause fear and panic in the general population. Children may be
affected more readily and rapidly than adults. The chemical agents may be delivered in sprays or
bombs and can be in the form of vapors, aerosols, liquids, and solids.

Unexplained animal, fish, bird, and insect deaths in a given area may be an indicator of either
a chemical attack or an accidental chemical release. Also, be aware of symptoms of serious
health problems such as blisters, rashes, burning skin, sudden running nose and drooling, sud-
den headache, irritation of the eye, nose, and throat, sudden blindness, nausea, disorientation,
breathing difficulties, and convulsions. Determine if there are unusual odors, liquid droplets,
or a film of oily droplets in a given area where trees and vegetation may also have an unusual
appearance.

The Centers for Disease Control and Prevention has identified several categories of chemical
agents that if delivered in lethal concentrations can either disable or kill someone within a few
seconds, hours, or couple of days. These categories include:

* Anticoagulants which may cause uncontrollable bleeding

* Biotoxins which come from plants or animals

* Blister agents which causes blisters on the eyes, skin or throat, and lungs
* Blood agents which are absorbed into the blood

e Caustics (acids) which burn on contact

» Choking agents which affect the pulmonary system

* Incapacitating agents which alter consciousness and thinking

* Metallic poisons

* Nerve agents which interfere with the workings of the nervous system

* Organic solvents which damage living tissues by dissolving fats and oils
» Tear gas and riot control agents

» Toxic alcohols

* Vomiting agents (See endnote 75)
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Each of these categories list specific chemicals and each of the chemicals have fact sheets avail-
able. As an example, sulfur mustard or mustard gas is a blister agent which was used as a chemical
warfare agent in World War 1. The fact sheets provide information about the compound, how it is
used, what happens to exposed people, how the compound affects individuals, signs and symptoms
of those exposed, long-term health effects, means of protection against exposure, and how the indi-
vidual is treated medically. (See endnote 76.)

Best Practices for Chemical Terrorism (See Best Practices for Bioterrorism)

e Immediately remove individuals as rapidly as possible from areas where there may have
been a chemical discharge.

* Go indoors and close all windows and doors and other openings to the building.

* Shut out any air that may be entering the building through ventilation systems, air condi-
tioning systems, heating systems, etc. Use only air which has been re-circulated within the
structure.

* Have individuals wash their eyes and faces with quantities of uncontaminated water with-
out rubbing.

* Remove all contaminated clothing as quickly as possible, decontaminate the individuals,
and dispose of the clothing in an appropriate manner.

* Determine what chemicals have been released into the air and the quantity that may be
affecting the individuals.

» Use appropriate countermeasures including antidotes for chemical exposure.

* Have all first responders use appropriate personal protective equipment including respira-
tors which can be utilized for the given chemicals in the air.

» Seek trained medical care as rapidly as possible while avoiding becoming further contami-
nated by the chemicals.

* All medical personnel need to be using appropriate personal protective equipment when
dealing with affected individuals.

* Do not touch contaminated surfaces without appropriate personal protective equipment.

RApIOLOGICAL TERRORISM

Radiological material including that which is used for nuclear weapons is available in several places
in the world. There is an ever present concern about the material being used by terrorists. Terrorists
might consider attacking a nuclear power plant or the spent fuel pools which contain a large amount
of radioactive material. They may try to purchase existing nuclear weapons or create an impro-
vised nuclear device. A dirty bomb (radiological dispersal device) is a combination of conventional
explosives with radioactive material. Whereas the explosion of a nuclear bomb or nuclear weapon
is far more powerful than that of a dirty bomb and could spread over large areas of land and effect
innumerable people, the dirty bomb depending on the amount of explosives, type of radioactive
material, how it is dispersed and local weather conditions could contaminate individuals and equip-
ment but would be most effective in terrifying the community. Radioactive material can be found
in hospitals, research facilities, industrial facilities, and construction sites. There is a risk of cancer
to individuals who are contaminated by the radioactive sources. The level of potential disease for
individuals depends on the amount and type of radiation involved in the exposure. (See endnote 77.)

Best Practices for Radiological Terrorism

* Provide special training to emergency medical services staff and other medical staff in the
recognition of symptoms of radiological contamination, methods of decontamination, and
methods of treatment.

* Provide appropriate notification to the public as quickly as possible about any radiological
emergency and how to respond to it based on the distance to the potential problem.



198 Best Practices for Environmental Health

* Provide information on the safety of food, water, shelter, indoor and outdoor air, etc.

e Perform environmental monitoring and personal monitoring within the exposed area and
determine radiation exposure based on time of exposure, distance from the source, shielding
from the source, and the results of environmental and personal testing.

» Stay within the existing facility if so ordered by governmental agencies and close all open-
ings to the outside.

* Remove your outer layer of clothing which may have been contaminated with radioactive
material and place in a plastic bag out of the way.

* Decontaminate your body by washing all areas of the exposed skin with soap and lukewarm
water to remove contamination. Do not scrub or shave which may cause additional injury.

* Seek medical attention as quickly as possible if exposed. (See endnote 84.)

ExpLOSIVES

The most frequently used weapons of mass destruction are some form of explosive, whether it be an
airplane full of fuel, a truck or car wired with explosives, booby-trapped old shells, and explosives
buried alongside a road, or a person wearing an explosives vest. The improvised explosive device
(IED) has caused large numbers of deaths in Iraq and Afghanistan of military personnel and also
civilians. IEDs can be made from existing explosive devices, artillery shells, mortar bombs, or
various commercially available materials such as nitrate-based agricultural fertilizers or hydrogen
peroxide. Much suitable material along with detonators, detonating cords, and plastic explosives
can be found on the black market where it is circulating freely having been stolen from unsecured
stockpiles. The threat of the use of IEDs is extremely high and will continue well into the future.
(See endnote 78.)

Blast terrorism and explosions cause in people: primarily tissue damage especially in the lungs
and interfaces between tissue and gas, from the blast wave; secondly, penetrating or blunt injury
from shrapnel and debris; and thirdly, injury from the acceleration of the blast wind and then rapid
deceleration.

Best Practices for Explosives Terrorism

Note: Best Practices are basically related to avoidance of these explosive devices and then neces-
sary treatment of those who have been injured. Treat all threats as potential acts of terrorism,
vacate areas immediately, and contact the proper authorities. First responders must be aware of
secondary explosives that have been placed in areas which can harm them as they respond to the
terrorist act.

Foob TERRORISM
(See endnote 79)

The World Health Organization recognizes a very serious concern about the possibility of biologi-
cal, chemical or physical agents, or radioactive materials being deliberately used to contaminate
food to injure or kill civilian populations. This act of terrorism would put an overwhelming bur-
den on existing public health systems, and cause disruption to the social, economic, and political
stability of the areas affected. It would cause food prices to rise, reduce availability to necessary
foodstuffs, and potentially threaten food security leading to unrest and hunger in the population.
Whereas previously much of the food consumed by a community was grown in the immediate
vicinity or at least within the country for specialized types of food, today countries import vast
amounts of food from other areas along with potential contamination from those areas as well as
potential contaminants added by terrorists. The easy accessibility to various foods and the previous
experience of groups who have wanted to contaminate the food supply have been recorded. As an
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example, in 1984, members of a religious cult contaminated salad bars in the United States causing
751 cases of salmonellosis. This was a trial run for future contamination of the food supply. Other
outbreaks of foodborne disease have occurred and although not caused by terrorists, could easily
have been. In 1985, 170,000 people were contaminated with Salmonella from a US pasteurized milk
plant. There was an outbreak of hepatitis associated with clams in China where almost 300,000
people were affected. In 1996, about 8000 children in Japan were infected by radish sprouts contami-
nated with Escherichia coli. In Germany, E. coli caused sickness in over 4300 people and killed 50
in 2011. Besides potential health effects causing illness or death, there are many other consequences
of food being contaminated by terrorists. They may be economic consequences where the disrup-
tion will cause huge financial problems as happened in Israel when citrus fruit exported to European
countries was purposely contaminated with mercury leading to trade disruption, and in Chile where
grapes were contaminated purposely with cyanide, etc.; an impact on public health services such
when nerve gas released in the Tokyo subway system caused the death of 12 people and harmed 5000
others who needed to be treated, thus completely inundating emergency services; and the imposition
of fear and anxiety on the population, leading to a sense of paralysis within the community.

Although microorganisms have and will continue to cause serious outbreaks of foodborne dis-
ease, chemicals may be easier to obtain and can cause equal or even greater problems. Contamination
with radio nucleotides is also a serious consideration. In any case, time of exposure and concen-
tration of the contaminant at the point of insertion of the substance into the food supply is a great
concern and, in the case of microorganisms, also the temperature of the food.

Best Practices for Food Terrorism

(See Chapter 7, “Food Security and Protection” for an in-depth discussion on the principles and
practices of food safety throughout the food chain and the Food Safety Modernization Act. The
first step in prevention is to enhance and properly utilize existing food safety programs at the
governmental and industry levels, thereby enhancing all food safety efforts through improved
and recognized programs in food monitoring, surveillance, inspection, foodborne disease detec-
tion, education, and training for professionals and others. This will then lead to not only improved
food safety for the general population but also help in the event of a terrorist attack.)

WATER TERRORISM
(See endnote 80 and Chapter 14, “Water Systems [Drinking Water Quality]”)

Water is essential to the operation of society and the health and welfare of the population. Water
may be used as a political or military target to cause physical or psychological damage and therefore
help the terrorists achieve their goals of the disruption of society to impose their will upon others.
The water infrastructure can be damaged or destroyed and therefore produce too much water at one
place such as when a dam is blown up, or too little or no water in another place when the facilities
processing the water are disrupted. Water may be contaminated with large quantities of microor-
ganisms, chemicals, radioactive material, or with silt or other physical material. Reservoirs, pipes,
and treatment plants are highly vulnerable to attack. In fact, in Philadelphia during World War II,
the perimeters of the reservoirs were off-limits to all individuals and were patrolled by soldiers from
the United States Army to ward off any such terrorist attacks. Although a given contaminant might
not cause widespread illness or poisoning, it would probably cause massive problems by instilling
considerable hysteria in the population. As an example, in 1993, an outbreak of cryptosporidium
in Milwaukee killed over 100 people and affected the health of over 400,000 others. The degree of
harm that can be caused by contaminated water depends on a variety of factors such as quantity,
concentration, and treatment for contaminants through the normal water treatment process, which
might work on microorganisms but not on chemicals. There is inadequate information available to
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determine the level of threat for water resources, but the potential exists. However, it is well known
from outbreaks of waterborne disease, that if pressure differentials can be overcome, then wastewa-
ter can be made to flow into drinking water instead of the other way around. This has happened in
the past quite frequently and continues to do so today. Once the wastewater has contaminated the
drinking water supply, it can be distributed rapidly to large populations that utilize the water source
and potentially cause considerable illness and possibly death. A few gallons of highly toxic chemi-
cals if distributed properly within the water system could cause large amounts of illness.

The existing water quality infrastructure in many cases dates back 75 or 100 years or more and is
in very poor condition. Not only is there a problem of the collapse of the system but also contamina-
tion from sewage and waste-bearing areas entering drinking water quality pipelines.

Best Practices for Water Terrorism

» Teach the public the ramifications of the effects of water terrorism.

* Encourage the public to immediately contact the proper authorities if they observe anyone
tampering with the water supply by: dumping or discharging material into the water; climb-
ing or cutting utility fences; parking unidentified vehicles near water sources; tampering
with manhole covers or equipment within buildings; and unidentified vehicles hooked up
to water hydrants, etc.

* Report any unusual tastes, odors, or color in the drinking water supply.

e Determine if any industrial plants are contaminating either the raw water supply or the
drinking water supply from wastes or other problems within the industry.

* Protect all water supply sources from outside intrusion by people or animals by using
proper fences, lighting and surveillance systems, and motion detectors, and securing all
chemicals on-site.

* Evaluate the infrastructure of the water quality system including the raw water supply, the
water treatment plants, the piping system, finished water storage areas and all dams, and
make necessary corrections where necessary.

* Advise the public immediately of any terrorist acts and what potentially has been used to
contaminate the water. Emphasize that boiling the water cannot remove any chemicals that
are present.

* Several times a day test and evaluate what is present within the water and take immediate
action if it is hazardous.

DISASTER SITE MANAGEMENT, COMMAND-AND-CONTROL
PROBLEMS FOR EMERGENCY, AND OTHER PERSONNEL,
SUPPLIES, EQUIPMENT, AND ENFORCEMENT

(See endnotes 36, 40, 41)

When a disaster occurs, there is an almost instantaneous response from the media and therefore
information, accurate as well as inaccurate, is transmitted extremely rapidly throughout the commu-
nity, the country, and the world. Large numbers of people, substantial quantities of equipment, and
huge amounts of supplies start to flow initially and over the early days into the area. A vast number
of governmental, voluntary, and private organizations and other people may respond in order to get
help to the seriously injured and protect property. As an example, during the aftermath of Hurricane
Andrew there were so many semitrucks with supplies and clothing going to South Florida that the
roads were clogged and there was no place to put it all. Also there was difficulty in distributing that
which had arrived. Further, how do you house, feed, and provide medical care for the governmental
workers from the local, state, and federal programs as well as the private sector and other volunteers.

Each group arriving to help in the aftermath of the disaster may be bringing its own personal
protective equipment, which may not be effective in the particular disaster situation. The standards
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for equipment as well as the performance of tasks may vary substantially or may be lacking entirely.
Alarms and devices used by the guest first responders and construction crews needed to track or
identify the location of individuals may malfunction or be so bulky that they interfere with the
actions of the first responders and therefore are turned off or discarded in the hurry to save lives

This chaotic response may interfere with a well-thought-out and regulated team effort controlled
by a unified command under a single controlling authority which can make decisions and issue
orders to the experts in the unified command and then have them transmit the needs and orders to
actual working groups trying to resolve problems caused by the disaster. However, typically even
this command structure is lacking and in fact this was one of the most serious problems encountered
by first responders when the World Trade Center was destroyed. Part of the problem was the loss of
key leaders during the building collapse and the lack of a plan to respond in the event certain leaders
were disabled or killed during the disaster. In addition, there was a lack of awareness of the extent,
nature, and dangers of the incident, a serious breakdown in communications between various enti-
ties, a lack of clarity regarding the most significant risk factors and tasks to be performed, and a lack
of training for a disaster of this size and scope.

On-scene incident commanders complain that orders and responses may be unclear, repeated
numerous times and conflicting leading to uncooperative workers who are at times totally
dysfunctional. People in fact ask who is in charge and why was this order issued. Since there are
various agencies responding to the disaster at the local, state, and federal level, time after time
in emergency and disaster situations each agency follows its own plan, causing confusion and
duplication of effort and conflicts between the agencies, which often diminishes the effect of work
being done by the field professionals.

The destruction of physical facilities including communication systems, without contingency
back-up provisions, is a major challenge during large disasters. Emergency responders and citizens
have difficulty coordinating because of the lack of a reliable communication system and everyone
tends to go his/her own way.

Evacuation planning typically does not account for large numbers of people moving out of a
given area into a safer area. Roads get clogged and in fact become parking lots, while the impend-
ing severe conditions continued to increase in scope. Provisions may have not been made for the
poor who may not have access to transportation, the elderly, the handicapped, and the very young.
Where will you put all these people and who will provide the necessary emergency housing, food,
water, bathroom facilities, and safety of person and personal effects? Since major disasters involve
multiple jurisdictions, typically these governmental bodies have not considered the broad picture of
large area evacuation of people and what to do with them.

There seems to be a problem with poor public relations, since the governmental agencies depend
primarily on the news media to get the messages out and the information released may be incomplete
because of lack of time allowed by the media. Individuals may have difficulty in understanding direc-
tions and not observe the instructions from governmental units. There may be a substantial problem
with understanding the language used, especially in areas where there are large immigrant populations.

For a large-scale, long-duration situation, there is an inordinate demand on resources including
personnel, equipment, supplies, housing, etc. Who is going to authorize and pay for all of these
resources on an emergency basis thereby avoiding the usual bidding process? How quickly will
everything arrive because the need is for immediate delivery? How will the resources be managed
and the materiel be stored and accounted for? Who will determine if the materiel is usable for the
particular incident? Who will control the use of donated resources? How will unusable materiel be
transported away from the scene and properly disposed of? Who will supervise various groups of
volunteers and how will they be coordinated with the professionals working at the site? Who will
verify the credentials of the volunteer specialists arriving at the scene?

When it is not apparent that a disaster has occurred, who determines that a routine fire is actually
a far greater problem and a different level of response and command-and-control is necessary in the
ongoing situation because of the potential level of unknown risk involved. Risk evaluation procedures,
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the training of risk evaluation specialists, and risk reduction behaviors may be inconsistent, lacking,
or totally absent because of the variety of first responders coming from different parts of the country.
Poor communications between various groups causes innumerable misunderstandings and interferes
with the progress of the work needed at the disaster site. Further, the actual communication systems
of the various groups working on the disaster may be incompatible and therefore, as an example, the
police may not be able to speak to the fire officials or rescue officials, and so valuable time may be lost
in resolving problems and protecting life. Further, who has the authority to decide if the site of the
disaster now includes biohazards, chemical hazards, or severe physical hazards and determines the
types of personal protective equipment including appropriate respiratory devices needed by the first
responders to protect themselves while appropriately completing their work.

At what point do you transition from a rescue effort to a recovery effort, and therefore utilize
different techniques and different work assignments and allowable time periods for a given task.
A delayed, improper, or untimely transition may create unnecessary risks taken by the workers and
may cause immediate or long-term health hazards to them.

How and when do you establish external perimeter or scene control of the area and thereby
remove unauthorized people while isolating the area of the disaster? Who identifies and enforces the
distribution of people within the various levels of risk within the disaster site?

Ultimately, there is a necessity for learning from actual situations that have occurred during vari-
ous disasters that tend to repeat themselves. Unfortunately, there is no universally accepted means
of developing reports concerning what happened and therefore it is difficult to compare one agency
to another agency and one approach to another approach when they are dealing with the same prob-
lem. Various groups tend to write their own reports without consulting the others. Candor may be
lacking because of the stakes or because inaccuracies have occurred but no one wants to own up
to them. The level of detail may be so insufficient as to make the information unusable. Typically
reports focus on what has gone wrong rather than what was right. Information on both is important,
but something which goes right may become a Best Practice and be utilized by others in the same
type of situation. When determinations are made as to a Best Practice, it is then necessary to con-
tinuously test the situation and upgrade the knowledge and practices as needed.

Best Practices to Resolve Problems for Disaster Site Management Command-And-Control for
Emergency and Other Personnel, Supplies, Equipment, and Enforcement

Note: This is a very complex topic well beyond the scope of this book. The Best Practices listed
will be but a small number of the actual recommendations to correct the problems found in man-
agement and command-and-control. (See endnote 41 for in-depth information.)

* Determine what are the most significant types of disasters, through the use of risk analysis
techniques, that typically affect a given area.

e Develop a community-based disaster plan for different levels of potential disasters by
involving all organizations, governmental bodies, business and industry, and other inter-
ested parties in the planning process.

* Integrate all plans from all levels of government, non-governmental organizations, busi-
ness and industry, and other sources while recognizing that the initial emergency response
is usually from the local group and then depending on the size of the incident may spread
outward thereby requiring a new command-and-control group under a very competent
individual with total operational authority to determine and direct the use of appropriate
resources.

* Determine the level of resources needed and develop appropriate plans for the use of peo-
ple, equipment, and supplies, and frequently carry out drills to determine if the procedures
and plans are being carried out appropriately with successful measurable results of disaster
prevention, mitigation, and control.
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» Use the lessons of past disasters gleaned from briefings and reports to improve the response
of the various organizations and coordination of their efforts to protect life and property.

* Develop a uniform method to train people in the Best Practices to use in various aspects of
the prevention, mitigation, and control of areas involved in disaster situations.

* Enforce the use of recognized personal protective equipment standards and the use
of safe techniques in task performance, while practicing appropriate decontamination
procedures.

OCCUPATIONAL HEALTH AND SAFETY PRACTICES FOR PERSONNEL
INVOLVED IN EMERGENCY/DISASTER CLEANUPS AND REPAIRS

Note: This is a very complex topic well beyond the scope of this book. The Best Practices listed will
be about dealing with debris and damaged buildings. There will not be any recommendations to
correct the problems related to such cleanups as massive oil spills, hazardous chemicals, severe bio-
logical hazards, radiological hazards, etc. The reader should contact the state Occupational Safety
and Health Administration (OSHA) for guidance on how to correct these situations. There is a
considerable body of information available from the National Institute of Occupational Safety and
Health and OSHA.

There are significant potential health, environmental health, and safety challenges to person-
nel as well as the general public in the cleanup and repair of homes and businesses. There may
be immediate hazards such as fires, leaking gas lines, downed electrical wires, carbon monoxide,
other respiratory hazards, extreme heat or cold and high humidity, sharp objects, stored hazardous
chemicals, microorganisms from sewage and contaminated objects, unstable structures, a vast vari-
ety of potential air pollutants, etc. The structures may be infested with insects, rodents, or snakes.
Workers may suffer from being in confined spaces which can have a buildup of dangerous gases
or be oxygen deficient, extreme fatigue, musculoskeletal injuries from lifting heavy materials, and
potential chronic diseases from asbestos, lead, and other hazardous substances which may cause
cancer. (See endnotes 43, 44.)

Best Practices for the Health and Safety of Personnel Involved in Emergency/Disaster Cleanups

and Repairs

» Utilize experts in structural safety to determine the structural damage which has been
done to various buildings and whether it is safe to enter to make further determinations
concerning the structure and contents.

e After damaged buildings have been cleared for entry, enter them with great care, and
determine potentially serious conditions visually and by use of testing equipment to iden-
tify all hazards including the levels of risk. Determine appropriate controls and the types
of workers needed to carry out the assignments. Always use the buddy system.

» Establish a comprehensive plan to carry out in a safe manner the necessary removal of
damaged materials or portions of the structure, cleanup, and necessary repairs. Take into
account any potential additional damage and new risk created by this work.

* Determine if all workers working on the site are qualified to carry out their duties, using
appropriate personal protective equipment, and being properly supervised by very knowl-
edgeable and experienced people.

* When working at any heights, use appropriate handrails and security belts.

* Determine if there are possible combustible or explosive gases present and leave the build-
ing immediately if they are suspected.

* Open all windows and doors in the building to air it out and do not smoke, light matches,
operate electrical switches, cell phones or other phones, or do anything that could create
a spark.
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* Do not use any fuel-burning devices within the property to avoid the potential of carbon
monoxide poisoning.

» Use considerable caution in the vicinity of downed electrical power lines and only allow
highly trained personnel to deal with the problem.

* Have knowledge of all overhead or underground electrical power lines to avoid striking
them or disrupting them during cleanup.

* Avoid injuries by using power lifting of heavy objects instead of hand lifting.

* Allow for frequent breaks and ample fluids for workers to avoid dehydration, reduce poten-
tial for fatigue, and other physical symptoms of stress.

* Make note of the problem areas and use defensive tactics to avoid injury to the personnel.

* Keep all children and pets away from damaged buildings.

* Determine if there are leaking or spilled chemicals and use appropriate clean-up tech-
niques and personal protective equipment.

* Dispose of chemicals in an appropriate manner at a hazardous waste site.

* Do not burn any household chemicals or dump them into the drains, storm sewers, or toilets.

» Use appropriate personal protective equipment when dealing with insulation, fireproofing
material, floor tiles, roofing material, and other substances which may contain asbestos as
well as other types of fibers.

» Wear appropriate personal protective equipment while removing standing water as quickly
as possible to reduce the potential for microbiological problems.

* Wear appropriate personal protective equipment while removing all building contents com-
posed of paper, cloth, wood, and other absorbent or porous material that can contribute to
the growth of mold.

* Wear appropriate personal protective equipment when cleaning and sanitizing the interior
or exterior of contaminated equipment and structures.

* Wash all surfaces and equipment inside or outside the structure with detergents and warm
water, rinse thoroughly, and then disinfect with household bleach using appropriate quanti-
ties to destroy potential for growth of mold and disease-producing organisms. Allow the
surfaces to air dry.

» Utilize appropriate respiratory equipment when exposed to water vapors formed from
contaminated water within the structure.

* Never mix household cleaners or disinfectants because of the possibility of producing toxic
fumes.

e Determine if all electric fans used to help dry out a structure are properly grounded and
connected to a grounded electrical source.

» Use appropriate respiratory equipment where there is a potential for airborne asbestos dust
and lead dust.

* Use only specially trained and licensed individuals who are properly equipped with per-
sonal protective equipment to remove asbestos or lead-based paint and who will dispose of
them in an appropriate and safe manner.

* Frequently wash hands to avoid contaminating areas which are clean and functioning.

e Temporarily move all the people to safe sanitary facilities until renovation can be
accomplished.

* Do not permit any open burning of materials from the structures.

* When demolishing the structure, follow the appropriate federal regulations and/or Best
Practices identified for asbestos demolition, lead-based paints, removal and disposal
of electrical equipment containing PCBs, other hazardous chemicals, and storage tanks.
(See topic areas above.)

* Always use wet demolition procedures to reduce airborne dust.

*  Workers should always wash their hands and arms frequently especially if they are using
toilet facilities and before eating or drinking fluids.
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* Keep, evaluate, and use when necessary appropriate fire extinguishers on-site.
* Preferably use bottled water from authorized sources for drinking water purposes.

OCCUPATIONAL HEALTH AND SAFETY PRACTICES FOR FIRST
RESPONDERS, CONSTRUCTION WORKERS, AND VOLUNTEERS

(See endnotes 36, 37, 38, 39)

September 11, 2001, was the beginning of a new era in the dangerous lives of first responders.
A fire or a building collapse may also be a terrorist event and there may be large numbers of
unknown hazardous factors that will put the first responders’ lives at great risk. Of the approxi-
mately 3000 people who died that day when the World Trade Center was destroyed, 450 were first
responders. Construction workers and other tradespeople were put at inordinate risk by the many
physical and chemical agents present in the air and in the debris.

Multistory building structural collapse was not understood well. It created a large number of
physical, chemical, and biological hazards. The physical hazards included potential electrical shocks
from electrical equipment; extreme noise; danger of injury from vehicles and heavy equipment; and
potential for injury from sharp objects, falling objects, uneven or unstable working surfaces, floors
collapsing, etc. The chemical hazards included: a variety of chemicals stored within the building;
byproducts of the fires; and the disintegration of building materials especially concrete, and a large
number of building contents. In addition, there were numerous potential chemical hazards from the
fuel aboard the jet aircraft that crashed into the buildings. The biological hazards included blood-
borne pathogens such as HIV, hepatitis B virus, and hepatitis C virus if individuals came in contact
with body fluids; a variety of other infectious diseases which might occur through contact or if
airborne; and waterborne organisms from sewage and other contaminated water sources.

Professional first responders included firefighters, emergency medical technicians (EMTs), para-
medics, police officers, nurses, and doctors. When a disaster occurs, whether it be weather related, a
natural event such as an earthquake, or caused purposely by people such as acts of terrorism, large
numbers of people, structures, utilities, etc. may be at risk and this situation would be beyond the
capacity of the local professional first responder.

Also, especially in very large disasters, a vast variety of people of all kinds of professions become
volunteers and may rapidly enter the disaster area to help save lives, property, and protect people from the
consequences of the event. The professional first responders receive training in dealing with the day-to-
day emergencies of the various communities that they serve, whereas the volunteers may have limited or
no training. The professionals have equipment and communication systems which may work extremely
well for emergencies, but in the event of disasters they may be inefficient or lacking. The volunteers’
equipment and communication systems may be totally inadequate for the response to the disaster.

Search and rescue operations at the destruction of the World Trade Center were hampered by
unstable structures, intense fires, unknown hazards, and the slow implementation of command-and-
control operations. Because the urgent part lasted for many days and the recovery part lasted for
many months, there was a huge amount of stress placed on the rescuers and their equipment. The
personal protective equipment was not designed for continuous use and after a while hampered the
work of the first responders. The garments became wet and the footwear caused blisters on the feet.
The first responders not only faced the usual flames, heat, and byproducts of combustion and smoke,
but also air which was heavily contaminated with fine particles of concrete, metals, a variety of
chemicals, disintegrated human remains, etc. The firefighters had to perform unaccustomed tasks
including the breaking up of concrete, which was very demanding physically. Mentally they were
put at extraordinary risk because of the scope of the disaster and the finding and removal of body
parts, decayed corpses, the loss of their friends and colleagues, and the sheer enormity of what had
happened. Their training had not prepared them for such an event. For many there was a potential
for posttraumatic stress disorder. Many of the first responders were without previous experience in
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this type of disaster and had to improvise as they went along because their supervisors also lacked
this type of experience. This increased potential danger to the individuals as they tried to help others.

Search and rescue dogs were put in unusually dangerous situations because of the overwhelm-
ing size of the disaster, numerous sharp objects and edges, and unstable environmental situations.
Protective booties or other equipment could not be used because they hinder the dogs and can create
more problems than they solve. Dogs also can suffer from posttraumatic stress disorder.

Construction workers were immediately put into hazardous situations without appropriate train-
ing and in many cases necessary personal protective equipment. They were subjected to the same
conditions as the first responders, but without years of experience in emergency situations. They
were exposed to untold hazards and severe emotional situations.

The personal protective equipment varied enormously in composition and effective use. Head
protection and high visibility vests appeared to work quite well, whereas protective clothing and res-
pirators had considerable problems. The bottles of oxygen ran out quickly and had to be replenished.
The respirators reduced the field of vision and the faceplates frequently fogged up. There was a
substantial problem with the types of filters that were available for the air-purifying respirators. The
protective clothing did not typically protect the individual against biological agents and infectious
diseases, the extreme heat of the fires, and the demanding work needed in the unstable rubble. They
were neither light nor flexible. The eye protection while usually able to handle impact injuries, did
not protect against the dust which was present everywhere. Some people abandoned their personal
protective equipment because it hindered them in search and rescue activities. Because of the vast
amount of different types of personal protective equipment, it was extremely confusing to deter-
mine what replacements were needed and how to obtain them. There was a severe lack of training
of personnel in actual on-site health and safety activities to protect themselves.

A report issued by the Office of the Mayor New York City indicated that there were numerous
injuries to rescue and recovery workers beyond those who died in the destruction of the World Trade
Center. The Fire Department of New York first responders showed poor health effects shortly after
the terrorist attack: 99% of the exposed firefighters experienced at least one respiratory symptom
within 1 week. The pulmonary function of the exposed firefighters in the first year deteriorated
12 times as rapidly as would be expected for individuals their age. After 8 years, respiratory con-
ditions still continued to be high among these individuals. Other elevated health conditions were
noted. Symptoms of posttraumatic stress disorder increased notably in the fire department force, but
less in the police responders and other rescue recovery workers. Construction workers involved in
the cleanup had increased respiratory problems. Injuries at the site included broken bones or burns
and increased risk of chronic disease years later. (See endnote 42.)

Best Practices for Occupational Health and Safety for First Responders, Construction Workers,

and Volunteers

* Develop a command-and-control center to immediately go into operation in the event of a
major disaster and test the system frequently to determine if there are shortcomings that
need to be corrected.

* Develop for each community and region, a community-based disaster plan based on recent
experience for different potential disasters and different degrees of devastation by involv-
ing all organizations, governmental bodies, business and industry, and other interested
parties in the planning process.

» Utilize professionals who can quickly recognize health and safety hazards and report them
immediately to the command-and-control center.

* Recognize the symptoms of chemical, biological, and/or radiological substances that can
be used by terrorists and immediately report them to the command-and-control center.

» Constantly assess the content and concentration of hazardous substances in the air that can
impact first responders and the type of air filters that they use, and advise them immedi-
ately about the findings.
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* Ensure that there is a constant stream of equipment and materiel that is needed by person-
nel at the scene of the disaster.

* Determine if the personal protective equipment to be used at the scene of the disaster is
appropriate for the situation.

* Emergency medical service personnel must be made aware of the potential for the
spread of a variety of diseases from the individuals who are being rescued and there-
fore use appropriate infection control techniques and protective clothing in these
situations.

* Develop new personal protective equipment including respirators that can be used in a
disaster where there are multiple hazardous situations.

» Utilize where possible supplied-air respirators since they require less effort by the indi-
vidual to use them.

» Position substantial quantities of personal protective equipment in a variety of sizes in
areas which are subject to potential disasters and make the equipment available to various
groups of professionals and volunteers as needed.

* Develop specialized training programs for all first responders and the types of volunteers
who come to the scene of the disaster for the use of personal protective equipment.

* Provide hazard information on a routine basis to first responders and teach them how to
deal with the hazards.

* Develop specialized emergency response training programs and require that all first
responders take them and refresher programs on a periodic basis.

» Utilize barcode identification cards for all individuals working on the site of the disaster to
be able to keep track of them.

* Recognize that all terrorists’ acts are considered to be crime scenes and utilize the tech-
niques that are required by the appropriate police authorities when gathering evidence.

* Develop back-up communication systems if the original systems in use are disabled or
destroyed.

* Provide alternate sources of electricity when the normal sources are disabled or destroyed.

* Be aware of the potential for secondary explosive devices to disable or kill first responders.

e Map out the community and determine where there are hazardous or explosive chemicals
or devices and alert first responders to the problems before they enter the disaster area.

» Use extreme caution in the event of downed power lines.

» Use extreme caution in working around piles of rubble and debris because of unstable
surfaces, sharp objects such as rebars and glass, and collapsing surfaces.

* Develop a uniform set of tested scientifically valid guidelines for lightweight comfort-
able personal protective equipment for individuals involved in specific types of disaster
responses that last for a considerable period of time.

* Develop a uniform set of tested scientifically valid guidelines for lightweight easily used
personal protective equipment for biological hazards, chemical hazards, radiological
hazards, and physical hazards (such as disintegration of concrete).

e Equip first responders with National Fire Protection Association approved personal
protective equipment when dealing with blood-borne pathogens.

» Utilize the equipment above and take extra precautions such as wearing gloves that are
resistant to viral pathogens under more durable gloves, goggles, or face shields when treat-
ing victims or working with human remains.

* Use water-resistant clothing and boots when working in areas that have contaminated
water or dust contaminated with waterborne pathogens. Decontaminate the clothing and
boots as soon as possible.

* Monitor frequently the air in the environment that the firefighters will be working in to
determine the appropriate type of respirators which should be worn by the individuals to
avoid serious health consequences.
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* Do not allow anyone to enter collapsed building areas without proper respiratory, head,
eye, and skin protective clothing and equipment.

* Use lightweight helmets and protective clothing which is not cumbersome to prevent
exhaustion and injuries, where fires are not occurring and individuals are part of search
and rescue teams.

» Use supplied-air breathing equipment in oxygen-deficient environments.

» Use self-contained breathing equipment when working around active fires and where
there is a potential for carbon monoxide, organic chemicals, and hazardous byproducts of
combustion.

» Use close supervision for all individuals involved in active fires where there is a potential
for carbon monoxide, organic chemicals, and hazardous byproducts of combustion.

* Develop lightweight, comfortable air-purifying equipment for various major hazards and
make sure they are not used beyond their capacity without changing the equipment and/
or air filters.

* Do not allow anyone to enter the disaster area without appropriate air-purifying equipment
that can be used as needed.

* Do not use an air-purifying respirator in an oxygen-depleted environment.

* Recognize that the heat intensity may be so great that it will destroy the personal protec-
tive equipment.

» Have safety supervisors do ongoing risk analysis at each of the rescue scenes to determine
if the workers need to be moved to a safer location and communicate this information
immediately.

* Have first responders take appropriate breaks from various tasks to avoid severe heat-
related conditions.

* Have supervisors recognize extreme stress in the workers and remove them from the site
in order to avoid bad judgment and injuries.

* Be aware of the potential for building collapse and provide immediate information to all
emergency personnel.

e Determine and carry out effective means of issuing more uniform personal protective
equipment to all individuals working at the scene of a disaster and provide back-up sup-
plies when additional equipment is needed.

* Develop a means of rapidly communicating information and eliciting responses from the
individuals concerning hazards to people working at the site of a major disaster.

» Use hearing protection devices when heavy equipment is needed to remove parts of the
structure and debris.

* Ensure that all first responders are trained in the use of their personal protective equipment
before allowing them to work within the primary disaster area.

* Train first responders how to avoid excessive risk-taking behavior.

* Conduct drills of first responders to determine their ability to respond to various types of
disasters and correct shortcomings.

» Establish medical screening programs to evaluate the personal fitness of individuals to
perform extremely hazardous and stressful work prior to the time of their use in disasters.
Evaluate physical fitness and mental stability and establish a baseline of various health
parameters and health concerns including preexisting conditions and familial problems.
Determine pregnancy status if it applies. Make sure that individuals take with them an
appropriate amount of pharmaceuticals that they typically use. Collect personal identify-
ing information and appropriate contacts in the event of an emergency. Determine the
previous amount, time, and level of exposure to a variety of situations such as chemicals,
biological agents, radiological agents, heat and cold stress, repetitive motion, air contami-
nants, etc., to decide if the individual can be stressed further by these various agents. (See
endnote 46.)
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* Require all individuals to have received tetanus vaccinations within the past 10 years and
a hepatitis B vaccine series.

» Establish medical postexposure screening programs to evaluate workers’ health after
working at a disaster site which was physically demanding, very dirty, unstable, and where
there was exposure to numerous contaminants. Determine if the various stresses caused
injury or illness in the short term, either mental or physical, related to the work exposure.
Follow-up at a later date to determine if chronic conditions have been established and long-
term problems created. (See endnote 47.)

LAWS, RULES, AND REGULATIONS

(This section will be limited to major federal laws, rules, and regulations. To include local and state
laws, rules, and regulations is well beyond the scope of this book. The laws, rules, and regulations
found in the other chapters on specific areas such as water, air, food, land, etc. are also applicable
to each of the situations during emergencies, disasters, and acts of terrorism. Therefore, go to the
appropriate chapter in the area of interest.)

The Pandemic and All-Hazards Preparedness Reauthorization Act of March 2013 utilizes the
existing work of the US Department of Health and Human Services to advance national health
security. It authorizes funding for public health and medical preparedness programs by amending
the Public Health Services Act to give state health departments flexibility in how to determine and
utilize staff and other resources to meet community needs in the event of a disaster and authorizes
special funding through 2018 to buy special equipment under the Project BioShield Act. It also
enhances the authority of the US Food and Drug Administration (FDA) to support rapid responses
in the event of public health emergencies. (See endnote 92.)

The Robert T. Stafford Disaster Relief and Emergency Assistance Act, as amended April 2013
is the most current law for use in major disasters and when specialized emergency assistance is
needed. It is based on the congressional findings that declare that disasters often cause loss of
life, human suffering and loss of property, disrupt normal governmental and community efforts
and responsibilities, and impede the effort of providing aid, assistance, and emergency services as
well as the reconstruction or rehabilitation of the devastated areas. The Act provides for disaster
preparedness and mitigation assistance, disaster planning for preparedness, disaster warnings, and
financial assistance. (See endnote 87.)

The Emergency Planning and Community Right-to-Know Act was passed by Congress in 1986
in response to the massive number of people who died and were injured in Bhopal, India, from the
release of a hazardous chemical into the air. This disaster was followed by one similar to it in West
Virginia about 6 months later. The law established requirements for federal, state, and local govern-
ments, Native American tribes, and industry to carry out emergency planning and provide informa-
tion to the community about the potential hazards to people and the environment if there was an
accidental release of a chemical. There are four major provisions of the law covering: emergency
planning; notification of emergency releases; reporting requirements for hazardous chemical stor-
age; and a toxic chemical release inventory. The emergency response plans have to: identify facilities
with hazardous substances; describe transportation routes; describe emergency response procedures;
appoint a community as well as facility coordinator to work on the plan; provide emergency notifica-
tion procedures; determine the estimated affected area and population; describe the local emergency
equipment and facilities needed; establish an evacuation plan; provide specialized training for emer-
gency responders; and provide how emergency response plans will work and what schedules they
will be following. It also provides information on the various chemicals and their use, the level of
health hazard (immediate or delayed), their fire hazard, the effect of a sudden release of pressure, and
their ability to react with other substances as well as the air and water. (See endnote 88.)

The Pets Evacuation and Transportation Standards Act of 2006, an amendment to the Robert T.
Stafford Disaster Relief and Emergency Assistance Act of 2006, was a response to the loss of
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life especially of older people who refused to leave their pets behind during Hurricane Katrina.
FEMA is responsible for developing emergency preparedness plans and making sure that they are
integrated into the state and local emergency plans to provide for pets and other animals during
disasters. (See endnote 89.)

PROPOSED RULE—MEDICARE AND MEDICAID PROGRAMS; EMERGENCY PREPAREDNESS
REQUIREMENTS FOR MEDICARE- AND MEDICAID-PARTICIPATING PROVIDERS AND SUPPLIERS

The Centers for Medicare and Medicaid Services proposed on December 27, 2013, a new rule for
Medicare and Medicaid Programs providers and suppliers for emergency preparedness including
appropriate planning in a vast area of the medical, public health, and healthcare fields. This was
done with the cooperation and input of its public, non-profit, collegiate, professional, and private
partners. It meets the standards of all agencies. The new rule emphasizes risk assessment and plan-
ning; appropriate policies and procedures for emergencies; developing a back-up communications
plan; and appropriate training and testing of people and facilities during the worst possible situation.
It discusses: the role of presidential directives; the role of the Office of the Assistant Secretary for
Preparedness and Response; Centers for Disease Control and Prevention state and local prepared-
ness; hospital preparedness; the Office of the Inspector General; statutory and regulatory back-
ground, etc. (See endnote 91.)

RESOURCES

1. The National Drought Mitigation Center which is located at the University of Nebraska-
Lincoln was established to help communities reduce their vulnerability to drought. The
center houses the US Drought Monitor which provides a weekly map that shows drought
conditions throughout the country. The US Drought Monitor is a partnership with the US
Department of Agriculture, the National Oceanic and Atmospheric Administration, and
about 350 experts around the United States. Drought relief for agriculture in part is based
on information provided by the US Drought Monitor. The center works with state and
tribal governments and national governments around the world to develop risk manage-
ment strategies related to monitoring, early warning, and planning. (See endnote 2.)

2. The California Seismic Safety Commission in Sacramento, California, through their publi-
cation entitled A Safer, More Resilient California: The State Plan for Earthquake Research
(CSSC Publication 2004-03, June 2004) (See endnote 95) discusses how best to mitigate
the effects of earthquakes by encouraging earthquake research as part of its 5-year hazard
reduction plan. It recommends and makes available information on: coordination of research
activities in California; research priorities such as improving hazard assessments and seis-
mic monitoring; cost-effective mitigation strategies; postearthquake investigations; social
and economic vulnerabilities; new product development; turning research into practice by
encouraging the adoption of relevant findings; and methods of cost-effective research.

3. Hazus-MH is a GIS-based regional loss estimation tool. It was developed by FEMA and
the National Institute of Building Sciences. It provides loss estimates for earthquakes, hur-
ricanes, and floods. Its disadvantage is that does not provide details of infrastructure at
the local level. However, it identifies critical response facilities such as fire stations, police
stations, hospitals, city emergency operations centers, and evacuation centers. It identifies
and discusses utility infrastructure such as potable water systems, electric power systems,
wastewater systems, oil refineries, natural gas systems, and communication systems. It iden-
tifies freeways, streets, bridges, railroads, airports, and harbor facilities.

4. The National Earthquake Hazards Reduction Program was established by Congress
to coordinate the activities of the National Science Foundation, National Institute of
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Standards and Technology, US Geological Survey, and FEMA. The Agency supports basic
earthquake research related to earth sciences, social sciences, and engineering as well as
empirical research carried out after earthquakes. It uses the information to develop better
earthquake practices, performance-based tools, guidelines, and standards to improve risk
assessment and provide better techniques of mitigation. FEMA is the lead group in provid-
ing and disseminating a variety of publications to the public and others.

5. The Centers for Disease Control and Prevention have issued a series of announcements
and podcasts concerning floods and what to do in the aftermath. The topics covered under
“Floods: Public Service Announcements and Podcasts” (Atlanta, Georgia, November 1,
2012) include mold, chainsaw injuries, hand washing, electrical safety, re-entry to dam-
aged buildings and facilities, preventing tetanus, electrical safety, safe food, pharmaceu-
ticals exposed to flood waters, potential drowning especially for children, identifying and
treating hypothermia, dog safety, rodent control, driving through water, disaster distress
hotline, and coping with depression. (See endnote 19.)

6. The Centers for Disease Control and Prevention have provided links to resources for
emergency responses concerning: Hurricane Recovery; Generator Safety; Medical
Recommendations for Relief Workers and Emergency Responders; Interim Assessment
Tools for Occupational Safety and Health in Hospitals, Health Departments, and Shelters
Involved in Hurricane Response; Air Quality; Carbon Monoxide; Confined Spaces;
Cold Stress; Disaster Site Management; Electrical Hazards; Falls; Fire; Hazardous
Materials; Healthcare Workers; Heat Stress; Identifying and Handling Human Remains;
Motor Vehicles and Machines Safety; Musculoskeletal Hazards; Protective Equipment
and Clothing; Stress and Fatigue; Other Stress and Fatigue Resources; Tree Removal/
Chainsaws; West Nile Virus; Interim Guidance on Health and Safety Hazards When
Working with Displaced Domestic Animals; Pet Care; and Radiation. (See endnote 45.)

7. The Centers for Disease Control and Prevention, National Center for Environmental Health,
Division of Emergency and Environmental Health Services, in conjunction with federal, state,
and local health agencies and the National Environmental Health Association present a series
of courses, thereby training existing professionals in special courses including Environmental
Health Training in Emergency Response and the specific areas of: food safety; potable water;
wastewater; shelters; vector control; responder safety; disaster management; solid waste and
hazardous materials; building assessments; and radiation. (See endnotes 50, 51.)

8. The Centers for Disease Control and Prevention provides a series of resources for coping
with disasters for individuals, parents and families, teachers and schools, health profes-
sionals, and local and state health departments, in a document entitled Coping with a
Disaster or Traumatic Event. (See endnote 54.)

9. The International Federation of Red Cross and Red Crescent Societies provides a series
of modules in disaster preparedness that can be utilized by communities in addressing the
problems. These modules include information on: disasters; disaster needs assessment;
response based on assessments; reporting; how to conduct assessments visually, through
interviews, using sampling techniques, and relying on other sources; avoiding assessment
bias; different assessment tools; finding recurrent patterns in various natural and weather
connected disasters, as well as chemical and industrial accidents.

10. The American Red Cross responds to about 70,000 disasters in the United States yearly.
They provide mobile emergency response vehicles, food, water, shelters, trained volun-
teer workers, health and mental health contacts, and other supplies both personal and for
cleanup and temporary housing, etc.

11. The Corporation for National and Community Service provides a document entitled
Disaster Relief Agencies (see endnote 96), which lists and gives a short statement on the
services provided by a large number of volunteer and church groups which will help in a
variety of ways during and after a disaster.
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12. The “Environmental Health Emergency Response Guide” with project leadership by Brian
R. Golob was developed by the Twin Cities Metro Advanced Practice Center in coopera-
tion with the Centers for Disease Control and Prevention and the National Association of
County and City Health Officials. It is an excellent source of information for environmen-
tal health practitioners to add as a resource to their knowledge and existing disaster plans
within their communities. (See endnote 61.)

13. OSHA requires that employers comply with hazard-specific safety and health standards to
ensure that workers receive necessary protection to avoid injuries and illness, short-term
and long-term. Although some of the states have their own OSHA-approved State Plan, all
states have to meet the requirements for the safety and health of workers involved in disas-
ter response, cleanup, recovery, or any other situations that occur as a result of the disaster.
OSHA is involved in: preparing for catastrophic events; the crisis management phase of the
event; the recovery phase of the event; and the re-occupancy of the structures. They have
highly trained response teams that can go into operation as needed and their laboratories
and engineering services are always available and on call.

14. OSHA provides specialized training courses for workers and for trainers of workers in all
phases of disasters. They offer a series of training courses in disaster work including the
15-Hour Disaster Site Worker Course Number 7600 which provides specialized informa-
tion to those involved in utilities, demolition, debris removal, or use of heavy equipment.
This course emphasizes knowledge, precautions, and personal protection by discussing
hazard recognition, traumatic stress from the disaster, personal protective equipment to be
used, and decontamination. There is an emphasis on the use and maintenance of proper
respirators for the situation involved. Another course is HAZWOPER for individuals who
are involved in chemical and oil spills and radiological disasters as well as the remedia-
tion of hazardous waste sites. (See endnote 62.) OSHA also provides a series of health and
safety guides on a variety of topics. OSHA carries out on-site inspections and is involved
in many other ways in worker safety and health issues.

15. The United Nations Office for the Coordination of Humanitarian Affairs has prepared a
set of guidelines for disaster waste management. They discuss the framework for disas-
ter waste management including the four major phases: emergency phase, early recovery
phase, recovery phase, and contingency planning. They present a series of tools that can be
used in the work. (See endnote 65.)

16. FEMA is involved in all phases of disasters and disaster relief. When a major disaster
occurs, the President of the United States makes a determination of what has occurred and
then may declare a major disaster with the funding coming from the President’s Disaster
Relief Fund which is managed by FEMA and disaster aid programs of other federal agen-
cies. The local government is helped by numerous volunteers and if overwhelmed asks the
state for assistance. The state helps with the National Guard and various state agencies.
Damage assessment is made by local, state, federal, and volunteer groups which determine
the types and amount of losses and recovery needs. The governor of the state requests a
Major Disaster Declaration based on the facts that have been discovered and the resources
available. FEMA evaluates the request and the recommendations and the community and
state’s ability to recover and advises the White House. The President then approves the
request or denies it, and FEMA contacts the governor. This process can take hours or weeks
depending on the situation. The disaster aid programs include individual assistance; disas-
ter housing; disaster grants; low-interest disaster loans; and other disaster aid programs
which involve crisis counseling, unemployment assistance because of the disaster, legal aid
and help with income taxes, and social security and veterans’ benefits. Applications need
to be filled out for all types of aid and then they are evaluated and granted or rejected based
on the situation. FEMA then helps the community with hazard mitigation studies and Best
Practices for all types of situations. (See endnote 94.)



Environmental Health Emergencies, Disasters, and Terrorism 213

PROGRAMS

City ofF Los ANGELES HAZARD MITIGATION PLAN
(See endnote 66)

The City of Los Angeles Hazard Mitigation Plan supplements the City of Los Angeles Emergency
Operations Plan, which has been developed to preserve life and property since that is the respon-
sibility of various levels of government, and therefore knowledgeable personnel are trained about
the various facets of protecting the public’s health and welfare. The purpose of the plan is to give
specific guidance to the public and utilize all available resources from all levels of government in
an effective and immediate response to emergencies and disasters. The plan identifies all forms of
resources, governmental, non-profit and private, industries, community-based organizations, and
educational institutions involved in disaster relief and the mitigation process. The plan establishes:
three types of risk (high risk, moderate risk, and low risk); the types of hazards which may occur
and how best to assign a degree of risk to each of the hazards; how to measure and evaluate risks;
and measures needed to determine mitigation programs and projects to lessen various categories of
risk. The planning process includes appropriate goals, objectives, and recommendations for various
techniques of mitigation. Public funding is made available through the Disaster Mitigation Act of
2000. There is a substantial degree of effort to involve all public agencies, residents, non-profit orga-
nizations, businesses, and industry in an approach which is united in scope and effective in opera-
tion. Specific hazards, vulnerability to the hazards, and risk assessment addressed in the document
cover earthquakes, terrorism, wildfires, floods, public health hazards, hazardous materials, drought,
severe weather, landslides, etc.

STATE OF CALIFORNIA MuLTI-HAZARD MITIGATION PLAN

(See endnote 7)

The state of California has developed a Multi-Hazard Mitigation Plan which recognizes that miti-
gation is a means of reducing risk to people and property and then integrates the planning efforts
for all types of hazards and mitigation efforts in such a way as to avoid duplication and allow for
speedy resolution of concerns. The public and a variety of other partners have had an opportunity to
review the details and to modify the plan as needed to make it more effective. Each specific hazard
is identified and then the actions necessary to carry out a valid mitigation program are divided into
component parts to make it easier to evaluate them and then act on the findings. For example, for
floods, the following subcategories exist: identifying the flood hazard and how frequently it has
reoccurred; profiling the different phases of the flood hazard; determining flood vulnerability for
each area; estimating flood losses for each area; determining the strategies and priorities for mitiga-
tion measures for each of these flood areas; and determining the mitigation efforts that have already
been implemented and how effectively they are working.

The plan establishes Standardized Emergency Management Systems which makes it much easier
and more efficient for multiagency responses to a given disaster and coordinates the efforts of all
individuals and groups. It also provides for far better communications between various agencies
and other groups. This program has minimized deaths and injuries, reduced losses to structures and
infrastructure, minimized the impact to the environment, and reduced the work of the emergency
responders.

The plan requires that all entities within the state regulate in a consistent manner land use, zon-
ing, housing, open space, and infrastructure as well as building codes, retrofitting techniques, and
fire codes to protect the health and safety of the population and their property and mitigate potential
disasters. As a result of this, a solid foundation has been constructed for mitigating the impact of
floods, fires, earthquakes, and other disasters in new housing and business developments. The plan
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also provides for using common terminology, enhancing data systems, GIS modeling, progress and
communication of Best Practices from one community to another, and a tracking system to check
for levels of completion of mitigation plans. Successful programs in different parts of the state of
California are identified as examples for others.

Hazus-MH (Multi-Hazard), furnished by FEMA, is a federal government database and software
which helps identify various elements of essential infrastructure and provides a GIS-based regional
loss estimation tool for earthquakes, hurricanes, and floods. This helps provide necessary data to
various parts of California for plan implementation. Since this does not cover very specific areas, the
City of Los Angeles has improved upon the risk assessment by identifying critical response facili-
ties, critical infrastructure facilities, and transportation infrastructure. Response facilities include
fire stations, police stations, hospitals, city emergency operations centers, and evacuation centers.
Utility infrastructure includes potable water systems and their components, electrical power systems
and their components, wastewater treatment systems and their components, oil refineries, natural
gas systems, and communication systems. Transportation infrastructure includes freeways, streets,
bridges, railroads, airports, and harbor facilities. A determination is made of the quantity of water
which is available and the quality of drinking water that can be utilized. A determination is made
of the economic losses due to the disaster and the number of people killed, injured, and displaced.

STATE OF NEw YORK COMPREHENSIVE EMERGENCY MANAGEMENT
AND CONTINUITY OF OPERATIONS PLAN

(See endnote 67)

The state of New York has developed and put into use a comprehensive emergency management
plan which includes a 10-step planning process with the main categories of hazard analysis, risk
reduction, assessment of capabilities, recovery techniques, and community involvement. There are
separate categories for: emergency response, risk management, dam failure, radiological emergen-
cies, school safety, in-house hospital disaster plan, nursing homes, adult care facilities, electrical
utility failures, solid waste management, hazardous waste and radioactive waste facility manage-
ment, water supply, pet and service animals, etc. The plan goes into effect when the governor
declares that a disaster is either an imminent threat or has already caused widespread or severe
damage, injury, or death. Besides natural emergencies, the plan provides for: collapse of structures;
power failure; transportation accidents which involve large numbers of people or substantial dam-
age to property; explosions which cause substantial damage; leaking of hazardous material; large
industrial accidents; nuclear reactor accidents; and terrorism and civil unrest. A national emergency
may be declared by the president when federal assistance is needed to supplement state and local
efforts and capabilities to save lives and protect property.

FEDERAL EMERGENCY MANAGEMENT AGENCY COMPREHENSIVE PREPAREDNESS GUIDE
ON DEVELOPING AND MAINTAINING EMERGENCY OPERATIONS PLANS

(See endnote 68)

FEMA has prepared and updates frequently a Comprehensive Preparedness Guide which provides
assistance in the development of the fundamentals of planning for emergency operations plans to
be used in all areas of the country. It discusses the fundamentals of planning principles and ana-
lytical problem-solving which should address the complexity and uncertainty found in traditional
disasters and catastrophic events. It discusses strategic plans, operational plans, and tactical plans.
Strategic plans are based on policy established by senior management and the political entity in
order to meet emergency situations and homeland security situations. Operational plans describe the
roles, responsibilities, tasks, and how to integrate the actions of various departments and agencies
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during emergencies to obtain the quickest action in the most efficient manner possible. The tactical
plans describe how to manage personnel, equipment, and resources that are directly involved in
preventing, mitigating, and resolving the disastrous event or catastrophe. The plans need constant
re-evaluation and adjustment to meet the realities of the problems within the community.

The guide utilizes practical information from what has been learned from actual disasters, major
incidents, assessments, and grant programs. It provides techniques that might be used by the appro-
priate planners in: working with the whole community and all organizations in establishing an
emergency operation plan; determining the level of specific risk in each situation and the amount
and type of resources which will be needed to mitigate the risk and resolve the problem; utilizing
and adapting the plan to a given disaster event; and coordinating the efforts of the various groups
working to resolve the disaster event. It explains various planning approaches and common plan-
ning pitfalls. It discusses the relationship between federal plans and state emergency operations
plans and how best to resolve problems and conflicts between the plans to get immediate assis-
tance to the disaster area; it helps explain how to coordinate and integrate all plans and the actual
operational capabilities of all levels of government, non-governmental organizations, universities,
religious organizations, business and industry, individuals, and families. It provides information on
regulatory requirements for given disasters.

FEDERAL EMERGENCY MANAGEMENT AGENCY

The federal government has been involved in disaster relief at the federal level since the
Congressional Act of 1803 was passed to provide assistance to a New Hampshire town that had
been devastated by a fire. In 1979, President Carter of the United States established by Executive
Order the Federal Emergency Management Agency which was brought together from a group
of separate disaster relief programs throughout the federal government into a single agency. In
November 2007, FEMA became part of the Department of Homeland Security. Among its many
functions, it is responsible for: service to disaster victims; integrating the preparedness of fed-
eral, state and local governments, volunteer agencies, private partners and the American public
in response to terror attacks, major disasters, and other emergencies; operational planning and
preparedness, providing 24-hour-a-day support in order to move swiftly in all hazardous situa-
tions; disaster logistics and procurement systems; hazard mitigation; emergency communications;
public disaster communications; supporting the Integrated Public Alert and Warning System;
protecting communities through the National Flood Insurance Program; and providing funding
for a variety of hazard mitigation programs. Specifically, its Multi-Hazard Mitigation Planning
Program helps state and local government by: identifying cost-effective means of risk reduction;
focusing resources on the most prominent risks; creating the environment for various groups to
work together; improving necessary education and awareness of hazards; and helping communi-
ties establish and communicate priorities. FEMA’s mission is to develop and apply knowledge to
actual hazardous situations based on research, engineering, analysis of previous events, and the
establishment of Best Practices, (See endnote 69.)

THe OFrice OF PuBLic HEALTH PREPAREDNESS AND RESPONSE

The Office of Public Health Preparedness and Response is part of the Centers for Disease Control
and Prevention. Its mission is to safeguard health and save lives through appropriate public health
preparedness and emergency response. It has four major divisions. The Division of Emergency
Operations is responsible for coordinating all of the efforts of the Centers for Disease Control
and Prevention in preparedness, assessment, response, recovery, and evaluation before and during
an event of public health emergency status. It is responsible for the Centers for Disease Control
and Prevention Emergency Operations Center. The Division of Strategic National Stockpile man-
ages and maintains critical medical assets that are needed at the site of a national emergency and
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provides technical assistance to state and local areas. The Division of State and Local Readiness has
provided billions of dollars to public health departments throughout the country to upgrade their
ability to respond to hazards including infectious diseases, natural disasters, and biological, chemi-
cal nuclear and radiological incidents. The Division of Select Agents and Toxins regulates all units
that possess, use or transfer biological agents or toxins to make sure that everything is done safely
and in compliance with regulations. (See endnote 70.)

Texas CoLorRADO RiviErR FLOODPLAIN COALITION MULTI-JURISDICTIONAL
HazArRD MITIGATION PLAN UprpaTE 2011-2016

The Texas Colorado River Floodplain Coalition Multi-Jurisdictional Hazard Mitigation Plan
Update 2011-2016 is an excellent plan and presentation describing how large groups of entities can
work together to protect people from injury, illness, and death and protect property from damage
and destruction. It includes: the planning process; a regional profile covering population, demo-
graphics, land use, the major lakes and dams, the economy and industry; an overview of hazards
and the level of risk to a large number of areas and communities within the overall project based
on past experience and new projections; a discussion of a large number of potential hazards, the
hazard profile, and how to use Best Practices to manage it; a discussion of the potential hazards
due to floods, hurricanes, tropical storms, thunderstorms, tornadoes, hail, winter storms, drought,
extreme heat, wild fires, dam failure, hazardous materials, pipeline failure, and terrorism; discus-
sion of the means and capability of dealing with the disaster; a mitigation strategy for each of
the regions including a variety of counties within different states; and a discussion of repetitive
loss properties and the National Flood Insurance program. This Multi-Jurisdictional Hazardous
Mitigation Plan Update demonstrates the validity of working with a large group of partners in
trying to help each other mitigate the effects of a variety of disasters and then take needed action
when the problems occur. (See endnote 72.)

PusLic HEALTH EMERGENCY REsPONSE GUIDE

The Centers for Disease Control and Prevention have produced a Public Health Emergency
Response Guide for state, local, and tribal public health directors. In its 2.0 version it provides
considerable information to state, local, and tribal health departments and the many things that
they need to do and who to contact in all emergency preparedness and response situations for all
types of hazards. This guide helps the health department personnel initiate an immediate response
within the first 24 hours and then additional responses to the disaster. The guide supplements
emergency plans by providing key reminders of what needs to be done. (See endnote 81.)

CeNTERS FOR DiISEASE CONTROL AND PREVENTION—BIOTERRORISM RESPONSE DOCUMENTS

The Centers for Disease Control and Prevention have produced a document which can be utilized
to quickly access a variety of topics which have been prepared in depth including Anthrax Vaccine,
Guidance for Protecting Building Environments, Bioterrorism Readiness Plan, Public Health
Response to Biological and Chemical Terrorism, etc. (See endnote 83.)

RaApIOLOGICAL EMERGENCY RESPONSE-RELATED LINKS

The US Environmental Protection Agency has developed a document entitled “Radiological
Emergency Response Related Links” which provides information on how to get assistance
for radiation protection in emergencies from a variety of federal and state organizations. (See
endnote 85.)
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CeNTERS FOR Disease CONTROL AND PREVENTION HEALTH ALERT NETwoRrk (HAN)

The Centers for Disease Control and Prevention provides to the public an information-sharing sys-
tem concerning all forms of emergency public health concerns and information. This system, which
is called HAN, provides constant updates, health alerts on time-sensitive information, and health
advisories on specific incidents or problems. It tracks diseases in all parts of the world and potential
exposure for other people. It provides information to the healthcare providers on the severity of the
disease, the symptoms to look for, how best if necessary to establish isolation procedures, and how
to treat the individuals. It emphasizes that a health alert is the highest level of importance and should
be given immediate attention.

INTERIM PLANNING GUIDE FOR STATE AND LOoCAL GOVERNMENTS
FOR MANAGING TERRORIST INCIDENTS

FEMA developed a planning guide for state and local governments on how to manage the emer-
gency consequences of terrorist incidents because of the terrorist attacks on the World Trade Center
on September 11, 2001, anthrax attacks, and the previous bombing of the Alfred P. Murrah Federal
Building as well as the mass shootings at Columbine High School in Colorado. This document based
on the experience of many people including first responders, presents a framework for emergency
operational plans involving the resources of state, local, and federal terrorism management activities.
The guide helps readers understand the problems related to weapons of mass destruction and other
acts of terrorism. It emphasizes that terrorists are flexible and use the element of surprise to achieve
their goals and that planners must consider this as part of how to respond to a sudden action. Planners
must use a regional approach to planning; coordinate local state and federal plans of response;
develop a strong uniform communications network with all involved and back-up systems if the
network collapses; provide for contingencies for personal protection, alternate emergency facilities,
and loss of command-and-control facilities and personnel; provide emergency public information
to the media as rapidly as possible; and develop a large support service including volunteers and a
variety of other specialized groups. The plans must include potential targets, initial warning systems,
techniques of initial detection, and how to investigate and contain hazards. It must also discuss any
protective actions that can be taken, mass care, use of health and medical resources, management of
supplies, techniques of recovery, urban search and rescue, etc. (See endnote 86.)

FEDERAL COMMUNICATIONS COMMISSION’s EMERGENCY COMMUNICATIONS GUIDE

The Federal Communications Commission has prepared a guide for the country’s communication
systems during times of emergencies. Some of the very worst problems during the course of disas-
ters, especially in the terrorist act involving the World Trade Center in New York and Hurricane
Katrina in Louisiana and elsewhere, have been connected directly to an inability to communicate
between various agencies and others. This totally breaks down the command-and-control needed
in these serious events. The guide discusses the various components of the emergency communi-
cations components, including 911 calls by cell phone and landline; the Emergency Alert System;
radio, TV, and computer updates of weather and other types of alerts; accessibility of emergency
information for visual- and hearing-disabled people; network and power outages; and emergency
preparedness. (See endnote 90.)
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Environmental and
Occupational Injury Control

STATEMENT OF PROBLEM AND SPECIAL INFORMATION

Injuries may be divided into two major categories: intentional and unintentional. Intentional injuries
occur when the individual or individuals want to injure either someone else or themselves. Intentional
injuries consist of all forms of violence including those related to assault, suicide, homicide, sexual
situations, intimate partner situations, child mistreatment, youth violence, elder mistreatment, and
bullying including electronic and/or social media aggression, especially in schools and school-related
activities, etc. There will be a limited discussion in this area since an entire book will be written about
the topic of violence and intentional injuries which are a major public health concern, with tens of
thousands of deaths and millions of injuries. The injuries discussed in this chapter are mostly of the
unintentional type. (See endnote 17, 29.)

Note: Wherever data are used within this chapter, they may vary depending on the source and date
of the document, especially the data that are issued over the Internet. In fact, since the implemen-
tation of WISQARS (Web-based Injuries Statistics Query and Reporting System), an interactive
database system, there has been a change in the database because there has been a change in the
population used for compilation of the data. This change in the reference population started in
September 2012. (See endnote 28.) Other data used will come from the report from the Trust for
America’s Health and the Robert Wood Johnson Foundation of May 2012 entitled “The Facts Hurt:
A State-by-State Injury Prevention Policy Report.” (See endnote 29.)

Injuries are not accidents. They can be prevented. An injury is the stress upon an organism that
disrupts the structure or function and results in a pathological process. The stress may be: physio-
logical due to age or chronic/acute disease, fatigue, mental, or physical infirmities such as deafness,
blindness, poor balance, etc.; physical due to weather conditions, heat, cold, inadequate light, noise,
and vibration; chemical due to pollutants, household substances, and pharmaceuticals; spatial due
to misplaced objects or toys; environmental such as slippery surfaces and disrepair; and alcohol,
excessive risk-taking, inexperience, and inattentiveness. Injury prevention is the recognition, evalu-
ation, and control of hazardous situations or substances. (See endnote 1.)

Over 180,000 people die each year in the United States from unintentional injuries and vio-
lence. Over 26,000 people die from unintentional falls. Over 33,500 people die from traffic-
related incidents. About 33,000 people die from unintentional poisoning. Over 31,500 people
die from firearm discharge. Injuries are the leading cause of death for people between the ages
of 1 and 44. It is estimated that injuries cost more than $400 billion a year in lost productivity
and medical care. Because of injuries, violence, and the adverse effects of medical treatment,
41 million people annually utilize very expensive health care by being treated in an emergency
department. There are a substantial number of medically untreated injuries that occur in all areas.
These can lead to further difficulties either initially or long-term. Chronic illness or lasting dis-
ability from injuries may affect millions of people for a good portion of their lifetime and may
reduce their normal lifespan. (See endnote 2.)

Each year in the United States over 60% of injuries to people involve the musculoskeletal
system, including sprains, strains, fractures, open wounds, cuts and punctures, contusions, and
bruises. While 10% of injuries occur during sports activities and 10% are automobile or pedestrian
injuries, over 50% are believed to occur in homes and there is belief among experts that this number
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is under-reported. Falls represent the leading cause (29%) of the nonfatal musculoskeletal injuries.
Among people aged 65 or older, 63% of the injuries are musculoskeletal. Over 57 million of these
injuries yearly are seen in healthcare settings. (See endnote 5.)

A traumatic brain injury is an injury that disrupts how the brain works. It may be due to
various reasons but the most frequent causes are falls, motor vehicle crashes, various contact
sports, firearms, explosions, or intentional battering of the head. Males, young children, and
older people are at greatest risk. About 1.7 million traumatic brain injuries occur in the United
States each year with about 52,000 deaths, 275,000 hospitalizations, and 1,365,000 emergency
department visits. The number of people who have traumatic brain injuries who do not seek
medical care is unknown but is thought to be substantial. Weeks, months, or even years later
traumatic brain injuries can lead to a variety of serious chronic conditions and early death. (See
endnote 18.)

Injuries are the leading cause of death in children, with over 12,000 children each year in the
United States, from birth to 19 years of age, dying from unintentional injuries. The ratio of male
to female deaths is 2:1. Injuries from motor vehicles or bicycles lead to the highest number of
deaths. Each year, 9.2 million children go to the emergency room for an unintentional injury, with
2.8 million of these children having experienced injuries from a fall. The cost for injuries is over
$2 billion a year. (See endnote 3.)

Although behavior, age, physical fitness, and certain medications are important causes of inju-
ries, there are many environmental factors that can be altered, such as storage and use of poisons,
faulty heating equipment, electrical wiring, lack of smoke alarms and carbon monoxide detectors,
slippery surfaces, improperly constructed physical facilities, etc.

UNINTENTIONAL INJURIES

The major categories of unintentional injuries which will be discussed are related to: the built
environment (home and community); transportation; school facilities and people; sports and
recreation facilities and people; healthcare facilities and people; and occupational facilities. (See
endnote 16.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR THE BUILT ENVIRONMENT (HOME AND COMMUNITY)

(See Chapter 3, “Built Environment—Healthy Homes and Healthy Communities’)

Injuries in homes cause over 18,000 deaths, over 7 million people being disabled for at least 1 full
day, and a financial loss of $100 billion dollars per year. The top five causes of home injuries are
falls, poisoning, fire and burns, airway obstruction, drowning, and submersion in water.

General Best Practices for the Built Environment (See endnote 4)

» Utilize a home safety checklist such as that developed by the New York State Health
Department in every area of the residence especially in the kitchen, bathroom, nursery,
bedrooms, basement, garage, on the stairs, and in the out of doors, to determine potential
hazards. (See endnote 4 for a comprehensive list for all areas.)

* Rapidly correct all hazards found in the survey listed above.

* Remove all potential impediments from walkways inside and outside of the structure.

* Building inspectors should inspect the bracing and condition of all balconies protruding
from buildings to determine if they are safe, properly maintained and secure, and a limited
number of people should be allowed on the balcony at any given time. There definitely
must be weight restrictions.
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» Before remodeling properties built prior to 1978, determine if there is lead paint present in
the remodeling areas.

» Use damp mops or damp or treated cloths to remove dust from surfaces to prevent indi-
viduals from inhaling potentially contaminated material.

* Avoid use of solvents and other hazardous materials in enclosed areas.

* Provide adequate light in all areas.

* Have a licensed electrician inspect all wiring, receptacles, and appliances on a periodic
basis and make sure that all appliances are grounded.

» Properly install, operate, clean, maintain, and ventilate all wood-burning equipment and
chimneys.

* Eliminate all smoking from the indoor and immediate outdoor areas of the structure.

» Establish a household emergency and escape plan and practice it for the potential rapid
removal of people from the premises.

* Provide, inspect, and maintain smoke alarms and carbon monoxide evaluation units.

e Wash hands thoroughly before preparing food, after using bathroom facilities, after
changing diapers, after handling solid and hazardous materials and wastes, and after
helping the sick.

* Properly ventilate all areas of the structure and change air filters on a regular basis.

* Only purchase cleaning materials, pesticides, and other hazardous materials that are in
childproof containers.

» Store all cleaning materials, pesticides, and other hazardous materials in well-ventilated
areas away from children.

» Use safety gates and safety latches in all areas where children or older people can harm
themselves by means of falls, especially around swimming pools.

» Use safety rails and grab bars where appropriate to assist people in maintaining their
balance.

* In areas where radon gas is a problem in structures, periodically test for this substance and
then take necessary action if the results are positive.

* Properly maintain and utilize bicycles and other moving conveyances.

* Properly train individuals utilizing bicycles and other moving conveyances on how to
prevent injuries.

* Fence in all swimming areas and lock all doors leading to the pool.

» Set the hot water heater at a maximum of 120°F.

* Put signs out when washing floors and only wash one half at a time, allowing a dry surface
for individuals to walk on in the structure.

* Place the Poison Control Center phone number by each telephone in the house and enter it
on each cell phone for immediate access: 1-800-222-1222.

FALLS

There are three principal risk factors involved in falls among older people:

1. Biological risk factors which include problems of mobility caused by muscle weakness
or improper balance; chronic health conditions such as arthritis, strokes, post-polio syn-
drome, etc.; vision changes and loss; loss of feeling in the feet; and inner ear balance
problems

2. Behavioral risk factors which include inactivity; use of alcohol; taking of medications and
possible interactions; lack of knowledge of causation of falls and means of prevention; and
reckless behavior

3. Environmental risk factors which include home and outdoor environmental hazards such
as clutter, poor lighting, throw rugs, holes and step downs out of doors, and slick and
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slippery surfaces; steep inclines; poorly maintained railings and staircases, etc.; incorrect
size, type or use of walkers, canes, crutches, wheelchairs, and other mobile devices; and
poorly designed interior and exterior areas

In children, the principal risk factors are related to the child’s age, state of development, type
of activity, and level and intensity of activity. Also, children fall more frequently in poor neighbor-
hoods with minority groups and older rental housing.

One third of adults aged 65 and older fall each year; 20-30% of these individuals suffer moderate
to severe injuries which may affect their ability to live independently and may be a cause of early
death. Falls in older adults result in hospitalizations five times more than other types of causation of
injuries. Falls are the leading cause of fatal and non-fatal injuries in this age group. People who fall
will frequently fall again within a short period of time. In 2010, there were 2.3 million non-fatal fall
injuries among older people which were treated in emergency departments and more than 662,000
of these people were hospitalized. The direct medical costs were $30 billion. About 21,700 older
adults died from unintentional fall injuries, with men having a considerably higher rate. People age
75 or older fall four to five times more often than those aged 65—74 and are therefore more apt to be
placed in a long-term care facility. Falls in older people account for over 95% of hip fractures as well
as numerous traumatic brain injuries. An unwanted complication of the falls for the individuals is
the fear of falling again, which may limit the persons’ lifestyle and creates a greater dependency on
family as well as other people. (See endnotes 6, 7, 8.)

Best Practices for Preventing Falls

* Conduct a home survey which includes all potential tripping hazards, level of lighting
in various rooms in the house, and potential places to place grab bars or other means of
support.

* Modify the home to meet the needs of the individuals using the structure.

* Older adults need to make sure they are getting adequate calcium and vitamin D and be
screened for osteoporosis.

» Safety rules should be published and enforced for all playground and other areas for chil-
dren. Children’s playground equipment should meet safety standards and maintenance
standards.

* Join an exercise program such as Tai Chi to increase leg strength and improve your
balance.

» Use trained professionals to teach individuals how to compensate for balance problems and
determine the need for an assistive device.

* Have the doctor or pharmacist review all medications, including herbal supplements,
used by the person, and the interactions between them to determine potential side
effects such as dizziness or drowsiness and advise how to prevent or control these
conditions.

* Have a professional evaluate the footwear of the individual to determine if it is appropriate
for the individual’s physical condition and activities.

* At least once a year, have the eye doctor evaluate vision, explain to the individual his/her
limitations, and prescribe necessary glasses that will correct vision problems.

* Develop a Community Fall Prevention Program utilizing the resources of the agencies in
the public health system to: assess community needs, potential funding, and physical and
staff resources both volunteer and professional; determine the major risk factors which
will be addressed; develop a significant education program which will reach the target
population; utilize existing exercise programs; provide professional assistance to individu-
als on review of medications; provide vision screening at least once a year; provide hearing
screening at least once a year; conduct home safety evaluations; and teach people how to
properly use various assistive devices.
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PoIsoNINGS

“A poison is any substance, including medications, that is harmful to your body when ingested, inhaled,
injected or absorbed through the skin.” EPA (see endnote 9)

This Centers for Disease Control and Prevention definition does not include an adverse reaction
to a medication when the medication is taken appropriately. Virtually any substance taken in large
enough quantities could be poisonous to an individual. An “unintentional poisoning” includes an
overdose of drugs or chemicals used for recreational purposes. It also occurs when a chemical is
taken accidentally by an individual, such as when a toddler swallows drain cleaner. An “intentional
poisoning” occurs when the individual is attempting to do harm to him- or herself. This would
include the categories of suicide and assault. (See endnote 9.)

Most poisonings are caused by drug overdoses, where deaths have been rising over the
last 20 years. Among people aged 25—-64, drug overdoses are now the leading cause of injury
death, even more than automobile crashes, in the United States. It is estimated that the cost
of prescription opiate abuse exceeds $55 billion. Men are almost twice as likely to die from
injuries than women are, with the highest death rate among Native Americans/Alaska Natives.
The highest death rate age bracket is 45-49 years of age. Children are most involved in injury
from chemicals in the home including household cleaners, pesticides, and parents’ and grand-
parents’ medicine. In 2010, there were over 38,000 drug overdose deaths in the United States.
(See endnote 10.)

Narcan (naloxone) is a pure opioid antagonist. It should be kept in all emergency drug kits where
people respond to drug overdoses.

Since the above data seem to vary from year to year and from reporting agency to reporting
agency, it is best to use it as general information instead of for study purposes. For any given com-
munity, a study should be made prior to the inauguration of a program of prevention and control.
A subsequent study using the same parameters should then be conducted after a specific time, and
a statistical comparison should be made to determine the effectiveness of the program. All outside
factors should be accounted for in this study.

Best Practices for Preventing Built Environment Poisonings

* Develop an educational program that emphasizes the proper use of prescription medica-
tions including proper lighting to determine dosage used, avoidance of concurrent herbal
medicine, avoidance of alcohol, keeping medication in original containers, monitoring
the use of medication by children and teenagers, and proper storage and disposal of all
medicines.

» Store all household products used for cleaning, lawn care, and insect and rodent control
away from small children.

* Have the local pharmacy monitor the amount and types of medications prescribed to
patients and how frequently they use them to prevent overdose problems.

* Pass state laws to reduce or eliminate doctor shopping for special prescriptions of painkillers.

» Use protective clothing when utilizing any chemicals inside or outside of the house.

* Do not mix chemicals together, and store and use all chemicals in a well-ventilated area.

* Place the Poison Control Center phone number (1-800-222-1222) in or near every tele-
phone within the house including cell phones for general information.

* Call 911 if the individual is exhibiting serious symptoms or if you have any doubt about the
nature of the severity of the poisoning. Provide information such as the person’s age and
weight, what is on the label of the container, approximate quantity of material taken into
the body, the time of the poison exposure, and your address and phone number.

* Local and state government should identify a single agency to coordinate response to drug
overdoses and other poisonings.
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FIRES

Deaths caused by fires and burns are the third leading cause of fatal home injuries. In 2010,
2640 people (not including firefighters) died and 13,350 were injured by fires. Those people died
from inhalation of smoke or toxic gases. Smoking is the top cause of fire-related deaths followed
by residential cooking. Fire and burn injuries cost $7.5 billion a year. The groups most at risk are
children age 4 and under, older adults age 65 and over, poor people, African-Americans and Native
Americans. Over one third of the deaths due to home fires are in facilities without smoke alarms.
Alcohol is a contributing factor in 40% of people dying in residential fires. (See endnote 11.)

Best Practices to Prevent Fires

* Especially in multifamily dwellings, have the fire department or another governmental
agency conduct fire and carbon monoxide poisoning surveys on a periodic basis.

» Utilize an educational home fire prevention program to teach students in the schools and
the overall community the dangers of: leaving food unattended on a hot stove; wearing
loose fitting clothing while cooking; placing flammable objects near cooking areas; smok-
ing in bed; placing portable space heaters near flammable materials such as drapes; and
storing matches and lighters within reach of children.

* Install an appropriate number of smoke alarms and carbon monoxide alarms and test them
frequently.

* Install sprinkler systems where appropriate.

* Prepare a family fire escape plan from the residence and test it periodically.

* Avoid the use of alcohol when working with flammable substances or cooking.

Doc BitEs

About 4.5 million people are bitten by dogs each year in the United States. About 20% of them
need medical attention and about half of those are children. In 2012, over 27,000 people had to
undergo reconstructive surgery because of dog bites. Children, especially those aged 5-9, are most
frequently bitten, followed by adult males. (See endnote 12.)

Best Practices to Prevent Dog Bites

* Have a dog evaluated and properly trained and socialized before bringing it into the home,
especially if young children are present. Meet the dog’s parents if possible.

* Do not buy or adopt breeds that are known to be aggressive.

» Evaluate if the dog is stressed or anxious and may be getting ready to bite by looking at the
various body parts such as: ears pulled back and tense or forward; darting eye movements;
tight lips, closed mouth, teeth bared; low drooping position of the head; paws held close to
the body or toes curled tightly; tail low or between the legs; and a curled up or crouched-
down body posture.

* Spay or neuter dogs to reduce aggressive tendencies.

* Never approach a dog you do not know, and assume that it will bite.

* Do not disturb strange dogs that are sleeping, eating, or raising puppies.

» If a strange dog approaches an individual, remain still, don’t make any sudden sounds or
movements, and back away slowly.

 If attacked, try to place objects between the dog and the person while protecting the face
and neck.

* Never leave infants or young children alone with a dog.

DROWNING

(See Chapter 10, “Recreational Environment and Swimming Areas”)
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SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST PRACTICES
FOR HOSPITALS AND OTHER HEALTHCARE ENVIRONMENTS

(See Chapter 8, “Healthcare Environment and Infection Control” for potential injuries of all types
including occupational and Best Practices in preventing, mitigating, and controlling them)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR TRANSPORTATION

The US transportation system is a hodgepodge of multiple policy inputs at the local, state, and
national level. Many times decisions are made because of politics rather than essential needs. The
infrastructure is in serious disrepair throughout the country. Roads, railroads, bridges, dams, etc.
and the buried pipes used for transportation of water, sewage, natural gas, oil, etc. are frequently out
of date and need replacement. The transportation system is essential to society because it is used
to move people and goods in an efficient manner and therefore may have a profound effect on the
health, safety, and quality of life of all people.

The use of red light cameras for traffic violations is very controversial. There are questions about
the technology and whether or not this is a system to reduce accidents or bring in new revenue for
the political entity. Because of confusion on the part of drivers, it may lead to additional rear-end
collisions.

Motor vehicles account for over 33,000 deaths and 2.6 million drivers and passengers being
treated in emergency rooms annually. Most of the deaths in those aged 1-34 occur as the result of
motor vehicle crashes, with 16- to 19-year-olds involved in the most crashes. Alcohol is a factor in
almost one third of motor vehicle deaths and in 47% of pedestrian deaths from motor vehicles. (See
endnote 13.)

Best Practices for Preventing Injuries in Transportation

* Gather and analyze data on mechanical problems, roadway problems, weather-related
problems, environmental problems, and behavioral problems, for a given area to determine
the primary causes of injuries from transportation sources.

» Use current research to determine the best approach to improve the mechanical parts of
the automobile.

* Develop programs unique to certain age groups such as teenagers and first-time drivers,
middle-age, and older people.

* Develop and enforce restraint laws including seatbelt laws for all people within a vehicle
and also for pets.

* Develop and enforce laws for infant carriers, child car seats, and booster seats, and insist
that the children be seated in the back.

* Develop special programs to evaluate and reduce motorcycle crashes and injuries.

* Develop and enforce a helmet law for motorcycles.

* Develop and enforce a helmet law for bicycles, scooters, and skateboards.

» Enforce all motor vehicle laws that apply to bicycles. Individuals who run stop signs or red
lights should receive the same ticket as those using an automobile.

* Develop and enforce mandatory ignition interlocks for all people convicted of drunk
driving.

* Develop and enforce a graduated driver license law for teenagers based on age and
experience.

* Discourage teenagers from driving other teenagers, which frequently leads to unintended
injuries in car accidents.

* Require vision tests for renewal of driver’s licenses for older drivers.
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* Require all drivers who receive speeding or reckless driving tickets to take special driver
education courses.

* Enforce all laws related to drunk driving and minimum age legal driving.

* Develop special programs for individuals who have received warnings or tickets for aggres-
sive, inattentive, or sleepy driving.

* Develop and enforce distracted driving laws which cover the use of cell phones and texting
while driving. All drivers must be banned from texting while driving.

* Develop and enforce alcohol impaired driving laws which include the use of car breatha-
lyzers for ignition for individuals convicted of driving while intoxicated.

* Enforce and strengthen driver education requirements, periodic testing, and licensing
systems.

* Analyze community design in high accident areas to determine how to make engineer-
ing changes to promote vehicle movement while promoting pedestrian and bicycle safety
measures.

* Provide sidewalks where feasible.

* Provide safe roadway crossings for pedestrians with flashing yellow lights or other lights.

* Reduce vehicle speed in residential areas.

* Promote public transportation to reduce the number of vehicles on the roadways.

* Provide safe routes to schools and recreational sources for pedestrians and bicycles.

* In new construction in the community, provide for various pedestrian and bicycle routes as
part of the planning measure.

* Improve air quality for pedestrians by: retrofitting diesel engines; mitigating traffic con-
gestion; and utilizing stricter emission regulations for railroads, ships, buses, semitrailers,
and other sources of transportation.

* Develop and provide educational programs in injury control for all school levels. (See
endnotes 14, 15.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND
BEST PRACTICES FOR SCHOOL FACILITIES AND PEOPLE

The top five sources of injuries in schools are trips and falls (40%), playgrounds (25%), gym class
(12%), industrial arts (8%), and science laboratories (6%). Some 200,000 children aged 14 and
younger are treated at emergency hospitals for playground-related injuries each year. Approximately
45% of the injuries are severe. Many of non-fatal injuries are related to the playground equipment
in public playgrounds, while most occur at schools and day care centers.

There are intentional injuries, many of them due to bullying and other forms of violence, and also
unintentional injuries. Bullying causes a significant number of students to seek emergency room
help for physical injuries while much is unknown about the mental problems caused. (See School
Environment in Chapter 4, “Children’s Environmental Health Issues” for an extensive discussion of
the nature of the school injury problem for children and the potential problems for adults working
within this occupational environment. There is also an extensive discussion of Best Practices in that
chapter.) (Also see endnote 19.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR SPORTS AND RECREATION FACILITIES AND PEOPLE

(See endnote 14) (Most of the discussion on injuries in the recreational environment will be found
in Chapter 10, “Recreational Environment and Swimming Areas.”)

Exercise is essential to prevent a variety of chronic diseases and for healthy living. The con-
sumption of excess quantities of calories and the lack of physical activity have become growing
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problems in our society today, leading to an increase in diabetes, heart disease, strokes, lung dis-
ease, obesity, etc. To counter this serious health concern about lifestyle, people have been urged
to participate in a variety of physical activities. Yet because of poor understanding of the exercise
process, overstressing systems of the body which are not prepared for the exertion involved, the
inherent dangers resulting from various types of sports activities, and environmental problems,
short-term and long-term injuries may occur. For example, 45% of playground-related injuries
include fractures, internal injuries, concussions, dislocations, and amputations. Many of the
nonfatal injuries are related to playground equipment, which is frequently in disrepair, used at
schools, day care centers and public playgrounds. About 20% of all emergency department visits
are due to sports and recreation injuries. (See endnote 24.)

Each year millions of teenagers are involved in high school sports which may result in
injuries. Although the teenage injuries occur at about the same rate as professional injuries,
among young children the effects may be far greater because children are still growing. Children
are more susceptible to muscle, tendon, and growth plate injuries because of the uneven growth
occurring. Acute injuries may be due to a sudden trauma caused by players colliding or suddenly
hitting the ground. Injuries may be due to overuse of various body parts. Concussions or mild
traumatic brain injuries occur quite frequently, and repetitive ones may lead to long-term dis-
ability. High school football accounts for 47% of all sports concussions, followed by ice hockey
and soccer. Growth plate injuries in children occur in the developing cartilage tissue near the
ends of the long bones.

Best Practices for Sports and Recreational Facilities

* All activities should be age-appropriate.

* All children involved in high school or intra-mural sports activities should receive a physi-
cal examination by appropriate medical personnel prior to the activities.

* All individuals should receive proper conditioning, training, and equipment before partici-
pating in any type of sports activity.

* Upon receiving an injury, the individual should be immediately examined by a doctor
and then appropriate diagnostic studies should be carried out to determine the extent and
nature of the injury.

e Treatment for injuries should be thorough and completed before resumption of
activities.

e After an injury, physician authorization should be required to grant the individual the
opportunity to once again resume the activity.

* Do not overstress young people by having them participate in too many physical activities.
(See endnote 25.)

» Use proper equipment to help prevent traumatic brain injuries.

e If an individual is suspected of having a concussion, he or she should be removed from
the activity and immediately referred to professional medical personnel for diagnosis and
management of the injury. Before returning to the activity, the individual has to be cleared
by the medical team.

* See Chapter 10, “Recreational Environment and Swimming Areas” for drowning and
other water-related problems.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR OCCUPATIONAL FACILITIES AND PEOPLE

(This will be a very limited discussion since there will be an entire book written about Best Practices
in Occupational Health and Safety in this series.)
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Although there has been a sharp reduction in the number of people who die and are injured in
an occupational setting since the implementation of the Occupational Safety and Health Act over
40 years ago, still about 4500 people a year die and over 4.1 million workers have a serious job-
related injury or illness each year. In 2009, it was estimated that workers’ compensation costs
were $74 billion a year. (See endnote 20.) Major workplace hazards may include violence, trip-
ping and falling hazards, toxic substances, harmful physical agents, harmful chemical agents,
harmful biological agents, hazardous wastes, electrical hazards, unprotected equipment, ergo-
nomic situations, etc.

(See Chapter 4, “Children’s Environmental Health Issues”; Chapter 5, “Environmental Health
Emergencies, Disasters, and Terrorism”; Chapter 7, “Food Security and Protection”; Chapter 8,
“Healthcare Environment and Infection Control”; Chapter 10, “Recreational Environment and
Swimming Areas”; and Chapter 12, “Solid Waste, Hazardous Materials, and Hazardous Waste
Management” for a limited discussion and Best Practices for occupational injury prevention in
those select areas.)

Best Practices for Injury Prevention in Occupational Settings. (This is a very limited

presentation.)

» Appoint a safety manager for each specific area.

* Examine every case of violence and determine the best way to prevent future problems.

e Develop an injury and illness prevention program focused on finding all hazards in
the specific workplace and then develop a plan for preventing and controlling them. (See
endnote 21.)

* Conduct inspections and surveys on a routine, periodic, and as-needed basis when a hazard
is discovered or an injury occurs.

* Prioritize hazards to eliminate or control those first which are of greatest significance.

e Determine if all control measures are being implemented effectively and in a timely
manner.

* Develop a list of knowledge, attitudes, and practices needed by the workers for specific
types of work situations.

* Provide initial specialized training programs and continuing education opportunities for
the workers to implement the knowledge, attitudes, and practices required for a given work
situation.

* Train all immediate supervisors in the intricacies of the operation of all phases of manu-
facturing and transportation under their control

e Train all immediate supervisors and first-line managers in the basic skills of supervision
and management of people.

* Have the supervisors evaluate the competencies and skills of the workers and use continu-
ing education techniques and experiential teaching techniques to upgrade them to appro-
priate levels.

» Post explicit rules and procedures to avoid injuries to the worker or others.

* Ban the use of alcohol, tobacco, and drugs from the workplace.

* Immediately investigate any situations that can or already have caused injuries, and find
and implement methods of correcting them.

* Gather new data on standard forms and evaluate the program to determine effectiveness.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND BEST
PRACTICES FOR VIOLENCE-RELATED INJURIES (INTENTIONAL INJURIES)

A discussion of intentional injuries will briefly cover: intimate partner violence; teen dating vio-
lence; homicide, assault, and suicide; teen violence; child abuse; and abuse of the aging. Almost
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17,000 people in the United States were murdered in 2009 and more than 37,000 committed suicide.
Assaults account for more than 1 million injuries each year. Homicide is the second major cause of
death and suicide the third among teens and young adults. About 750,000 emergency room visits by
children and teenagers each year are due to violence. More than 33% of women and 25% of men in
the United States have either been raped, exposed to physical violence, or stalking by an intimate
partner during their lifetime. The cost of violent death is $47 billion, while the cost of suicides is
$26 billion and the cost of homicides is $20 billion. Teen violence includes that which happens at
school, gang-related violence, and bullying. Child abuse and abuse of the elderly contribute to this

severe situation that needs to be corrected in our society.

Best Practices for Violence-Related Injuries Prevention

Gather and analyze accurate data on all forms of violence in order to determine causes and
then determine means of prevention to reduce the intentional injuries.

Develop effective services with federal, state, and local governments working with volun-
tary agencies for victims of violence including providing shelters, legal aid, counseling,
and financial assistance where needed.

Develop a plan to obtain rapidly protection orders for the abused and enforce them
rigorously.

Provide screening and counseling for individuals involved in intimate partner violence,
with special attention to teenagers, with no out-of-pocket expense according to the
Affordable Care Act.

Allow minors to get civil protection orders and special health services as needed.
Require that schools teach Best Practices in the prevention of teen dating violence and
other teen violence including all types of physical, verbal, and electronic bullying.
Establish appropriate rules and regulations concerning all types of violence to be followed
by the young people and then use strict enforcement when the rules and regulations are
violated.

Educate the public about the safe storage and use of guns.

Provide suicide hotlines and teach young people that if one of their friends appears to be
severely depressed and is contemplating suicide, they should discuss this with the proper
medical authorities to preserve life and prevent injury.

Teach in the schools and strictly enforce the message that violence, harassment, bullying,
and intolerance will not be accepted and that there will be severe penalties for the individu-
als exhibiting this type of behavior.

Develop a team of outreach workers respected by the community who are highly trained
and who can detect and interrupt violent actions before they occur and when they start.
Provide afterschool programs for children to keep them off the streets and doing some-
thing productive instead of getting into trouble.

Provide adequate amounts of quality food for every child so that no one goes hungry dur-
ing the course of the day.

Equip young people with necessary work skills and appropriate language skills to obtain
afterschool jobs and provide work for them to make these young people productive mem-
bers of society. They will not only contribute to the growth of the economy and help extend
the life of the Social Security program through their taxes and, most importantly, will have
a feeling of achievement which will help keep them out of trouble.

Provide Best Practices programs to prevent child abuse and neglect by parents, caregivers,
and others. Teach appropriate parenting skills and provide information on what resources
are available when the situation becomes one that is difficult to cope with.

Implement home visitation programs by public health workers where there are at-risk
family situations especially in families having financial and health difficulties and there
are pregnant women or young children present.
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» Establish a program to prevent shaken baby syndrome.

*  Where children are removed from the home and placed in the care of the state, there must
be strict follow-up and supervision by highly qualified individuals to ensure the health and
safety of the child.

* Public health workers should be trained to see the signs of elder abuse. Where this occurs,
the situation must be immediately reported to the appropriate authorities and action taken
to protect the health and welfare of the older person. Special training should be given to
all caregivers of older people including those in nursing homes and other facilities. If the
situation is too difficult for the caregiver, other resources must be made available to protect
the health and safety of the individual.

LAWS, RULES, AND REGULATIONS

The number of local, state, and federal laws rules and regulations for the six major areas of injury
control discussed are so extensive that they are well beyond the scope of this book. However, if an
individual is interested in a specific topic within one of the given areas such as electrical safety,
he or she should contact the local government and find out the necessary rules for the installation or
upgrading of electrical services. If the individual is interested in a specific portion of transportation,
then he or she should contact the local, state, and federal transportation authorities and request the
information.

RESOURCES

1. The CDC Injury Fact Book from the National Center for Injury Prevention and Control,
Centers for Disease Control and Prevention, Atlanta, Georgia, November 2006 is a com-
prehensive view of the injury problem in the United States and how the Centers for Disease
Control and Prevention (CDC) is trying to develop research and prevention programs for
all types of injuries. (See endnote 30.)

2. The National Center for Injury Prevention and Control, CDC, Atlanta, Georgia, has a
mission to prevent and control injuries and violence and to reduce their consequences to
reduce the public health burden to society. It leads injury research through interdisciplin-
ary means by improved data collection and analysis, information sharing, and developing
relationships with the various states to analyze their problems, and try to come up with
appropriate programs. The Center is the focal point for the public health approach to utiliz-
ing the latest science by helping determine logical and reasonable approaches for program-
matic activities, better known as Best Practices. They also provide funding and technical
assistance to the states.

3. The US Consumer Product Safety Commission can provide information on a variety of
products which may be used to prevent potential injuries.

4. The Occupational Safety and Health Administration (OSHA) can provide information and
assistance on occupational injuries.

5. The American Association of Poison Control Centers is available on a 24-hour basis to
assist individuals with necessary information in the event of a poisoning.

6. OSHA provides various programs, both mandatory and voluntary, to help industries
improve their workers’” health and safety while increasing their own profits. These results
are achieved through the “Injury and Illness Prevention Programs” established by OSHA.
(See endnote 20.)

7. The National Institute for Occupational Safety and Health (NIOSH) is the federal agency
that conducts scientific research and makes recommendations to determine causes of
worker injury and illness and techniques for prevention and control. NIOSH provides
practical solutions to identified problems. It provides large amounts of highly specific
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information for a series of potential hazards through its A—Z index. The Institute works
with people inside and outside of government and supports the training of occupational
health and safety professionals. By moving research into practice, it not only provides for
a safe and healthy environment for workers but also adds substantially to the economy of
the United States.

8. The National Occupational Research Agenda (NORA) is a partnership program to stimu-
late innovative research and improved workplace practices. It has national sector agendas
in major areas of the occupational environment including: agriculture, forestry, and fish-
ing; construction; healthcare and social assistance; manufacturing; oil and gas extraction;
public safety; services; transportation; warehousing and utilities; and the wholesale and
retail trade. (See endnote 27.)

PROGRAMS

Injury control has several components: collection of data to determine the nature and cause of
injuries occurring in a specific community; specific studies to determine environmental causes
that can be changed or eliminated; monitoring and correction of environmental problems; educa-
tion used as a tool to reduce injuries; helping coordinate a group effort to resolve problems; nec-
essary enforcement procedures; rapid and thorough treatment procedures to reduce the intensity
of the injury; and research to determine how best to eliminate environmental causes and how to
best treat individuals with injuries. Environmental health practitioners are involved in a portion
of these efforts while participating in helping develop operational plans for the entire effort. The
practitioners specifically help collect data, determine specific environmental causes, assist in
correction of environmental problems, are involved in educational efforts, and may be involved
in enforcement efforts.

Environmental health practitioners, trying to reduce unintentional injuries, typically carry out
studies in homes, food facilities, schools, nursing homes and hospitals, recreational settings and
occupational health settings, as part of their normal program activities, and in communities and
buildings after disasters. Their major areas of interest are: falls, especially among the elderly
and children, residential fire-related injuries, poisoning, dog bites, and water-related injuries.

NATIONAL AcCTION PLAN FOR CHILD INJURY PREVENTION—CENTERS FOR DISEASE CONTROL
AND PREVENTION, NATIONAL CENTER FOR INJURY PREVENTION AND CONTROL

The CDC working with 60 different stakeholders has developed a National Action Plan to reduce
childhood injuries and deaths including those which are sports and recreation related. There are six
major parts of the plan:

1. Data and Surveillance—This includes the systematic collection, analysis, and interpreta-
tion of child health data to plan, implement, and evaluate injury prevention techniques.

2. Research—This includes evaluating the gaps in knowledge and creating priorities in risk iden-
tification, techniques of intervention, program evaluation, and publication of Best Practices.

3. Communication—This includes targeting special audiences through relevant channels to
reach those who are most vulnerable to specific types of injuries.

4. Education and Training—This includes physician training while in medical school and
continuing education training for physicians, teachers, coaches, officials, and administra-
tors in all phases of injuries, injury prevention, injury treatment, and injury control.

5. Health Systems and Health Care—This includes the health infrastructure needed to
deliver appropriate care to the injured person, preventive services, parent counseling on
how to prevent injuries in sports and recreational activities, as well as what is appropriate
for a given child at a given age and physical condition.
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6. Policy—This includes laws, regulations, administrative actions, and voluntary practices
needed to support evidence-based practices to prevent and control injuries during sports
and recreation. (See endnote 26.)

OccurATIONAL HEALTH SURVEILLANCE PROGRAM—NEW YORK DEPARTMENT OF HEALTH

New York State provides an Occupational Health Surveillance Program for workplace injuries,
illnesses, and deaths in various industries by providing epidemiologists, industrial hygiene profes-
sionals, special evaluators, and outreach specialists. They track patterns of work-related injury and
illness at the fatalities. They investigate and intervene in situations to find appropriate means of
correcting significant hazards. They monitor immediate and long-term health problems related to
various occupational exposures. They provide education to the medical community and others in
techniques for diagnosing of various illnesses and how best to treat them. They provide occupational
health registries in a variety of areas including heavy metals, pesticide poisoning, occupational lung
disease, etc. (See endnote 22.)

WORKPLACE INJURY AND ILLNESS PREVENTION PROGRAM—CALIFORNIA OSHA

By law in California every employer has a legal obligation to the employees to provide and main-
tain a safe and healthy workplace. In keeping with this obligation, the California OSHA developed
a manual that describes the employer’s responsibilities in establishing, implementing, and main-
taining an employee injury and illness prevention program. The program consists of: fact-finding
through specialized surveys; the establishment of the program including hazard assessment and
control; the scope and nature of the management team; the investigation of all injuries; planning
for rules and work procedures to prevent and control injuries; the communication of all neces-
sary information to the workers; and practical training and generalized continuing education. (See
endnote 23.)
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7 Food Security and Protection

STATEMENT OF PROBLEM AND SPECIAL INFORMATION

Food security and protection is: the prevention of contamination of the food flow process by
biological, chemical, physical agents, or radionuclear materials, intentionally or unintentionally;
the prevention and control of the growth of microorganisms causing foodborne disease once the
food stream has become contaminated; and the prevention and control of the spread of foodborne
disease when it has occurred. This chapter will bring together considerable information about how
to prevent and mitigate these problems by using a systems approach to the flow of the products and
a determination of the hazardous points of contact and how to create appropriate interventions.
It will not give you all of the technical details which may be found in Handbook of Environmental
Health—Biological, Chemical, and Physical Agents of Environmentally Related Diseases,
Volume 1. (See endnote 1.)

Food protection has been a concern for at least the last 12,000 years when people came together
to plant crops and grow sufficient food to keep the clan from starving. Communities grew and soci-
ety developed along with the increased quantity of food available. The unintended consequence of
this action was the increase in disease potential and the spread of microorganisms from animals
to people, since the animals shared habitats with the people. Disease then spread from people to
people. The movement of people and resources, throughout recorded time and from place to place,
has always resulted in increased levels of disease within the population, sometimes of a pandemic
nature. In modern times, even more than in previous times, the flow of food from production to
consumption to disposal has led to a substantial increase in the numbers of individuals exposed to
foodborne disease, other infectious diseases, and severe environmental concerns related to the air,
water, land, and a variety of chemicals.

It is estimated that yearly 48 million Americans became ill with foodborne disease and it was
reported that 28,000 of these people were hospitalized and 3000 died. (See endnote 2.) Norovirus is
the most frequent organism involved in foodborne disease followed by non-typhoidal Salmonella.
(See endnote 2.) It is only because of chance that the numbers are not far higher than estimated
yearly. Further, in the last 20-30 years, there has been an increased failure to control the classic zoo-
noses, such as Brucellosis caused by a bacterium which frequently comes from animals, increased
foodborne infections, and livestock pollutants in rapidly growing urban and suburban areas. A poten-
tial emergence of new zoonoses, such as bovine spongiform encephalopathy, increasing globalization
and trade in livestock and livestock products, greater livestock concentrations in production areas,
more varied and intensive feed sources, and a growing interest in raising market animals in suburban
and urban lots has developed and poses potentially new hazards to people.

Then add recent major veterinary public health problems as they relate to animals and people
including: Nipah virus in Malaysia resulting in human deaths caused by direct contact with infected
bats, infected pigs, or people infected with the Nipah virus through close contact; RVF virus causing
Rift Valley fever, a mosquito-borne viral zoonotic disease in Egypt causing 200,000 human cases
and 600 deaths in 1977; Crimean—Congo hemorrhagic fever, caused by the bites from infected ticks
of the Hyalomma species, affecting workers in abattoirs (although this is not a food-transmitted dis-
ease, it is an occupational hazard to people working in the food industry); anthrax among domestic
and wild animals and causing human disease and death; avian influenza with epidemics affect-
ing poultry flocks and humans with disease and death; and Salmonella Enteritidis, verotoxigenic
Escherichia coli and listeriosis, however, most of the human infections come from direct or indirect
contact with the blood or organs of infected animals (See endnote 4). Although many of these
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diseases are appearing more frequently in poor countries of the Third World, it is only a matter of
time before they arrive in the United States. (See endnote 3.) In fact, the current HIN1 influenza
virus has both avian and pig elements in its genetic code.

In the last 20-25 years, the food supply chain has become increasingly global in nature. In many
foreign countries, there is: a lack of awareness of food safety concerns; a lack of integration of
food safety into the primary care system; inadequate information and ability to diagnose potential
disease and contamination problems; inadequate food laws; and inexperienced and poorly trained
personnel to evaluate food safety activities. All of these have led to an increased potential for food-
borne and waterborne disease.

Since food, its ingredients, and the water used to process it may reach a mass audience, it is a
perfect vehicle for terrorists to disseminate biological, chemical, or physical agents, or radionuclear
materials. (Water in bottles is included as a food.) It seems logical that purposely contaminated food
could lead to massive illness and death. An example of a bioterrorist attack in the United States
occurred in 1984 when followers of the Indian guru Bhagwan Shree Rajneesh were in conflict
with local people politically and caused a food poisoning outbreak affecting 751 people in Dallas,
Oregon, by introducing Salmonella contamination into salad bars at 10 local restaurants, to keep
people away from the polls.

Unintentional contamination of food has led to massive outbreaks of disease, such as Salmonella
typhimurium contamination of milk causing over 150,000 illnesses in 1985 in the United States
(See endnote 5) and E. coli O157:H7 contamination of radish sprouts in Japan causing 8000 illnesses
with several children dying. Toxic chemicals including pesticides, mycotoxins, heavy metals, and
other toxic substances can cause severe reactions and death. Physical agents such as glass, needles,
metal fragments, etc. can cause disease or injury. Radionuclear agents are typically radioactive
chemicals capable of causing injury or death when present at hazardous levels or lower levels over
a period of time.

Such contamination could also cause enormous financial costs and panic in a given population,
thereby spreading fear locally, regionally, nationally, and globally. Public health systems would then
be inundated and have great difficulty in functioning in an effective manner.

In addition, it is estimated that 20% of the population is over the age of 60. These people are
more susceptible to certain types of infections because of chronic illness and a reduced immune
response due to the use of certain prescription drugs, radiation, therapy and existing infections.

The public is consuming far more prepared foods outside the home in restaurants and other
facilities. New microorganisms will be found in the global food supply. Further, there is a greater
emphasis on the use of fruits and vegetables than in prior years and they are apparently becoming
more contaminated.

There is a constant turnover of personnel in many food facilities because these are minimum-
wage jobs that require low-level skills and education. Workers are not given paid sick leave and
therefore come to work when they could infect the food supply. Individuals with little training or
understanding of the intricacies of food production and preparation can easily contaminate various
parts of the food process including preparation and serving, since some of the workforce may not be
trained effectively to prevent disease and injury.

The problems identified by the Food and Drug Administration (FDA) in a recent report on
food manufacturing establishments and similar to the ones found in retail food establishments
are basically the same as those that the author encountered when he first started in the environ-
mental health field as a practitioner in the state of Pennsylvania and then the City of Philadelphia
in 1955 and 1956. The major differences are concerns about allergens affecting people and a
sharp increase in the globalization of raw foodstuffs and finished products entering the country
and the food supply. There has also been increased concern about the use and abuse of a variety
of chemicals including pesticides, fertilizers, etc. Other problems include condensate on pipes
and other equipment; contamination of reused products; contamination of raw materials; con-
tamination of the food process line and equipment; use of contaminated water for processing
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and cooling; hard-to-clean equipment; improper cooling, heating, and time control; improper
cleaning and storage of containers; improper or totally lacking regular maintenance and cleaning
and sanitization schedules; improper or inadequate cleaning and sanitization materials and tech-
niques; improper design and use of aged equipment; improper pest control; poor facility design;
poor ventilation system design and maintenance; improper plumbing, and submerged inlets and
back flow; contamination of the finished products; poor personnel hygiene; lack of necessary
training and retraining of personnel; lack of adequate supervision and management training for
first-line supervisors and managers; inadequate numbers of and training for individuals who need
to respond to outbreaks of foodborne disease to contain them; etc. The two leading causes of
foodborne illness are the abuse of time and temperature activities and improper hand washing.
(See endnotes 6, 7.)

A potentially extremely serious problem revolves around protecting the food supply during
temporary events which have massive audiences. This includes football games, baseball games,
other sporting events, state fairs, etc. There are a large number of eating facilities in areas where
there may be very poor control of refrigeration, water supply, preparation, and serving by temporary
staff, insect, and rodent problems, and sewage problems from a substantial amount of human waste
produced in a short period of time or, in the event of a fair, the use of portable toilets, and solid
waste disposal.

BEST PRACTICES IN CONTROLLING TIME/TEMPERATURE EVENTS
AND OTHER FOOD PROBLEMS THROUGH THE USE OF HAZARD
ANALYSIS CRITICAL CONTROL POINTS (HACCP) PRINCIPLES

The FDA’s definition of the Hazard Analysis and Critical Control Points (HACCP) system is as
follows: “HACCP is a management system in which food safety is addressed through the analysis
and control of biological, chemical, and physical hazards from raw material production, procure-
ment and handling, to manufacturing, distribution and consumption of the finished product.” (See
endnote 60.) This definition came out of the work between government and industry to prepare food
for space exploration individuals that would not cause foodborne disease.

HACCEP is a system used to identify and prevent disease and injury from microbial contamina-
tion and other hazards in all types of food production as well as in the preparation of foods and a
variety of retail outlets. There are seven major principles involved in this approach as follows:

* Perform a hazard identification and analysis review of the raw materials areas and the food
facility whether production or retail to determine the severity and nature of all potential
food safety hazards and appropriate methods of preventing, mitigating, and controlling
them. Prepare a written plan that can be evaluated.

 Identify the critical control points (a point in the process or a procedure which may lead to
disease) where food safety hazards may be occurring and prevent, mitigate, or eliminate
the situation to produce food which can be safely consumed.

» Establish in a scientific manner a critical limit for each critical control point beyond which
the food may be unsafe for human consumption and apply appropriate means to alleviate
the problem. An example would be a time and temperature range.

» Establish specific monitoring requirements for the limits of the critical control points
beyond which potential health problems may occur, and enforce them strictly.

» Establish and strictly enforce appropriate corrective actions to be taken when problems
occur or reoccur before the end of production or preparation of the food, and then dispose
of that which is contaminated and record the results in writing.

 Establish verification procedures for testing, sampling, and other means of monitoring, and
document in writing the HACCP plan, as well as the results of monitoring and correction
of problems.
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» Establish procedures that will validate in writing all of the problems which have occurred,
the means of handling the problems, as well as the adequacy of the plan and if it is working
properly. (See endnotes 11, 12.)

General Best Practices for Food Security and Protection

» Use the seven HACCP principles as modified for all types of food production and food
facilities.

* Produce safe quality food for the consuming public by providing highly trained super-
visors and managers to effectively oversee a variety of procedures which helps quickly
recognize and control potential sources of contamination. Training must consist of at least
in-depth knowledge of means of contamination of food and Best Practices in avoiding
them including all means of food protection; employee health and personal hygiene, espe-
cially hand washing procedures; in-depth knowledge of all facets of each of the production
and preparation processes and Best Practices; in-depth knowledge and practical applica-
tion of supervision, training, and management techniques to ensure that the workforce is
knowledgeable and competent in carrying out food safety requirements.

* Conduct background checks of all prospective employees.

* For temporary food venues such as fairs and festivals, immediately check all semitrucks
and other storage areas to ensure that food is kept under proper refrigeration and that the
storage areas are clean and not subject to any type of contamination including flooding and
breach of security in locked units.

* For temporary food venues in fixed facilities such as stadiums, all locations must be
licensed and this should be done prior to the athletic or other event. During the event, all
available environmental health personnel should be inspecting each of the food serving
units as a priority and then the drink serving units secondarily if time permits. The local
and/or state government should grant the authority to the environmental health personnel
to immediately shut down any unit that has serious environmental health and safety prob-
lems in the area of food protection.

* For temporary food venues and non-fixed facilities such as fairs and festivals, prior to the
opening of the event, the sponsor of the event must inform in writing all food and drink
vendors of the rules and regulations concerning food protection at the event and that a seri-
ous violation of them will result in immediate closure and denial of future right to operate
at any event within the jurisdiction of the community. All available environmental health
personnel should make complete inspections including of refrigeration, source of water
supply, sewage and solid waste disposal practices, insect and rodent control techniques,
etc. prior to the opening of the event. During the event, all available environmental health
personnel should make frequent multiple spot checks of the food operations which are
most likely to result in a potential for foodborne disease and also to check the water supply.
The environmental health personnel should have the same authority to shut down units that
are potentially hazardous.

* For temporary food venues which are mobile food delivery systems typically by trucks, all
these units must be given a full inspection at the commissary before they are permitted to
go on the road. All environmental health personnel despite their assignments, unless it is
an absolute emergency, should stop and inspect all mobile food venues. They should have
the same authority to shut down the units if they are potentially hazardous and escort them
back to the commissary or if necessary call the police.

* Conduct self-inspections or third-party audits of all raw materials and raw material pro-
ducers, facilities, processes, and personnel on a regular basis and make immediate correc-
tions were problems occur.

* Ensure that all interior surfaces within buildings are impermeable, easily cleaned, and that
there is no peeling paint.
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» Upgrade facilities and production methods as needed to continue producing safe quality food.

» Use a safe water supply with adequate quantities of water for growing of crops; production,
processing, and preparation of foodstuffs; and cleaning and sanitizing of all equipment,
surfaces, and utensils.

* Frequently clean ice production and storage facilities and do routine bacteriological and
chemical testing.

» Store all chemicals and other potentially hazardous materials away from food processing,
food preparation, and food storage areas.

* Transport and then store all foods at proper temperatures in clean, pest-proof vehicles,
containers, and facilities.

* Prevent contamination by sewage of all food growing, processing, storage, preparation, and
serving areas.

* Discard all chipped, cracked, and marred items which have surfaces that may come in
contact with food and replace these items or equipment immediately.

* Only purchase equipment that has been approved by an accrediting authority such as the
National Sanitation Foundation.

» Teach the public how to prevent disease by proper use of time and temperature controls for
all foods, as well as proper hand washing techniques when handling food.

* Do not permit food from unsafe food sources to enter the food production or food prepara-
tion system.

* Determine and enforce strictly all appropriate hot and cold temperatures and time periods for
storage, processing, cooking, holding, preparation, and serving of food, and make necessary
immediate corrections where needed, and destroy the food that has been handled improperly.

* Consider all equipment prior to usage and after usage to be contaminated and therefore
clean and sanitize in an appropriate and timely manner.

* Enforce strictly all personal hygiene rules, especially the appropriate washing of hands
and the removal of sick employees from the food processing and food preparation areas.

* Provide appropriate clean clothing for all employees to help prevent contamination of food.

* Keep written records of all major potential breaks in technique and exposures to micro-
biological, chemical, or physical contaminants, review them frequently and establish
protocols to prevent them from reoccurring.

* Provide frequent training and retraining for all personnel.

» Use microbiological testing procedures as required and self-inspections to: determine
areas of potential contamination and the type and amount of contamination; validate
decontamination techniques and success rate; validate the effectiveness of training, and
use of appropriate procedures especially concerning high-risk foods.

* Calibrate all instruments frequently to ensure their accuracy for microbiological and
chemical testing.

» Use first in, first out procedures for all raw materials and finished products.

 Certify all vendors prior to use.

* Develop and strictly adhere to an allergen management program including: specific training
for processing and supervisory personnel; segregation of food allergens during processing
and storage; proper cleaning procedures to remove potential allergens; prevention of cross-
contamination between allergens and allergen-free foods; review of allergen-free products
labels which must state the potential contamination of any products; and determine if the
ingredients supplied by the provider are certified as allergen free.

» Establish a regular cleaning and maintenance schedule for all buildings and facilities to
prevent deterioration and contamination which may affect the health and safety of employ-
ees as well as the food for human consumption.

» Establish a regular maintenance, cleaning, and sanitizing schedule for all equipment with
food contact surfaces.
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» Establish an integrated pest management program including pest traps and screening of all
openings to control insects and rodents by eliminating food, harborage, and breeding areas
and then applying targeted specialized chemicals when necessary to destroy the pests.

* Regularly review all production and process controls to ensure that the food will not
become contaminated. (See endnotes 6, 15, 16.)

DETERMINING THE SCOPE OF THE PROBLEM AND SPECIFIC BEST
PRACTICES THROUGH USE OF THE SYSTEMS (PROCESS) APPROACH

Use of the systems approach in problem solving and resolution is a technique for determining, in
a chronological manner, the complexity, parameters and various components of the entire food
system, the linkages and interactions between the components, the critical points of potential
failure, and the successful methods used to avert disease and injury and promote good health. The
system consists of two basic components: elements and processes. The elements include the actual
flow of food from origin to consumption and the potential hazards at each step along the way. The
processes include the various people, situations, activities, restrictions, and interactions that can
affect the flow in a negative or positive manner.

ELEMENTS

To understand food protection at the local level, it is necessary to understand the entire flow of food
from production to consumption and the special problems related to each part of the flow process.
The food flow includes production, processing, packaging, transportation, storage, preparation,
consumption, and disposal of the food and its byproducts.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR PRODUCTION OF FOOD

In general, the production of food is a very complex process during which disease organisms can
be readily transmitted and allowed to grow in various environments because of deficiencies in:
protection of raw products; protection of finished products; use of poor water sources; improper
time and temperature controls; poor, outdated, and hard-to-clean equipment; production process
control; buildings and facilities; personal hygiene of the employees; lack of appropriate train-
ing of employees, supervisors, and managers; improper use of partially used product; improper
handling of high-risk foods; and lack of appropriate review to evaluate programs established to
prevent disease and injury and protect the public. This situation is made even more complex when
there is a demand on wholesalers of food to meet deadlines that are sometimes almost impossible
to accomplish. A rushed situation many times leads to accidents and mishandling of foodstuffs.

There have been many recent examples of contaminated food entering the food stream in the
United States. This food has come from numerous countries. A challenge of the global market
relates to food that has come from foreign countries and which has been contaminated with sewage
and has caused outbreaks of foodborne disease in the United States.

Specifically, in the production of food (eggs, fish and shellfish, fruits and nuts, grains, meat and meat
products, milk and milk products, produce), the land and water utilized can be contaminated by people,
animals, naturally occurring substances, and air. The contaminants of all raw food can be microbio-
logical, chemical, and/or physical. Microorganisms, which cause disease in people, can be added to the
raw food product by people and animals, either directly or through contaminated water. Chemical con-
taminants may include pesticides, fertilizers, and heavy metals from land and water pollution, natural
sources, mining operations, aerial sources from smelting operations, etc. Chemicals, especially heavy
metals that are bioaccumulative, can be concentrated in the food chain, therefore producing a greater
effect in people than the original quantity of chemicals in the environment. Antibiotics are frequently
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added to feed to make chickens grow bigger and to help preserve fish and meat. Extraneous materials
such as insect parts and rodent hairs are frequently found in raw agricultural material. Radioactive fall-
out can contaminate food products. Foods coming from foreign sources contain the contaminants from
the areas of growth or production. In some cases, chemicals have been added intentionally to increase
the value of the food. However, these chemicals can be extremely hazardous.

Industrial farm animal production systems create a substantial amount of air, water, and land pol-
lution. Land is contaminated with large quantities of concentrated manure and urine, large quanti-
ties of solid waste such as feed, bedding, etc., agricultural chemicals, and dead carcasses, especially
from chickens. Water sources, both surface and groundwater, are contaminated with runoff from the
manure and urine, nutrients, industrial and agricultural chemicals, microorganisms, and heavy metals.
The air is contaminated with methane gas, ammonia, carbon dioxide, etc. (See endnotes 18, 19.) In
addition, poor indoor air quality is among other things a direct hazard to workers. The environmental
problems may be highly detrimental to fish, other wildlife, and people. (See endnote 19.)

Best Practices in Production of Food

Refer to each of the individual categories in the Processing of Food section below for specific
Best Practices. Also for specifics on environmental issues and Best Practices see Chapter 2, “Air
Quality (Outdoor [Ambient] and Indoor)”; Chapter 11, “Sewage Disposal Systems”’; Chapter 12,
“Solid Waste, Hazardous Materials, and Hazardous Waste Management”’; and Chapter 14, “Water
Quality and Water Pollution.”

ProCESSING oF FooD

Bottled Water

Bottled water is simply water taken from a variety of different sources and put into a bottle for sale
to the public. Bottled water in the United States is the fastest growing drink and the public spends
billions of dollars each year to purchase it. Bottled water may come from artesian wells, artesian
springs, and other water sources and may be purified, filtered, sterilized, or distilled. The waters dif-
fers in taste depending on the minerals that are present and the quantity. The type of water and source
is very significant because as in all other water used for drinking purposes, the source may be con-
taminated with a multitude of organisms which could lead to disease, and/or a multitude of chemicals
which could be harmful to the individual. Always read the label to determine the contaminants in
the water and the quantities. The FDA set standards for bottled water based on the Environmental
Protection Agency (EPA) standards for drinking water from the tap. (See endnote 59.)

Eggs

Eggs are an excellent medium for the growth of microorganisms. Contamination may be intro-
duced through S. Enteritidis-contaminated chicks, improper handling, unhealthy workers,
unclean equipment, dirty facilities, soiled uniforms, insects, rodents, and the presence of gen-
eral debris. Unsafe water supplies and the waste from the chickens, including broken eggs,
are also sources of contamination. Rats, stray cats, other animals, flies, and other insects are
attracted to the poultry and egg producing and processing areas and readily spread many micro-
organisms. These organisms may penetrate the egg shell and grow rapidly. The major problem is
S. Enteritidis, although other microorganisms can grow as well. Further, chemicals, especially
fertilizers and pesticides, can contaminate the eggs and penetrate the shells, but this appears to
be a limited problem. (See endnotes 13, 19.)

Best Practices in Processing of Eggs

» Utilize the voluntary “5-Star” Egg Safety Program of the Egg Safety Center, the seven
principles of HACCP, and the Safe Quality Foods Program for all eggs as well as egg
products supplier companies. (See Programs below and see endnote 10.)
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* Wash and sanitize eggs prior to packaging.

* Purchase chicks from S. Enteritidis-free breeder flocks only.

* Limit the number of visitors and individuals that can go into different poultry houses.

* Carefully monitor how and when equipment is moved between different poultry houses
and make sure the equipment has been cleaned properly.

* Prevent birds, cats, rats, other animals, and flies from entering poultry houses.

* Do not use chemical pesticides in poultry houses but use appropriate trapping and other
devices for removal of insects and rodents.

» If a poultry house has to be depopulated because of S. Enteritidis-positive testing, remove
all visible contaminants, remove all dust, feathers and old feed, clean completely, disinfect
the premises, and air out very thoroughly.

» Complete all environmental sampling, testing, egg sampling, and further testing as required
by The Egg Safety Final Rule issued by the FDA.

* Eggs must be kept at 45°F or less.

* Prepare and maintain all required written records including: a prevention plan; docu-
mentation of purchase of pullets; biosecurity measures; pest control measures; cleaning
and disinfection procedures; and all sampling and testing records as well as temperature
records. (See endnote 9.)

Fish and Shellfish

Fish and fishing may cause considerable problems to the environment through the production of
substantial quantities of solid waste and byproducts, much of which may be organic in nature, waste
water, water consumption, air pollution, and the use of substantial quantities of energy. Solid waste
produced includes: inedible fish parts and endoskeletons; shell parts; inedible fish and other sea life;
and other wastes including internal organs, etc. Fish and other seafood processing requires large
quantities of uncontaminated potable water. The waste water has a high organic content because
of the presence of blood, tissue, and dissolved proteins. It also contains high levels of nitrogen and
phosphorus. The detergents and disinfectants used to clean and sanitize the facilities contribute to
the high level of contamination in the waste water stream. Odors may quickly become a substantial
problem because of the amount of organic matter present in the facility. Other potential air pollut-
ants are exhaust gases of carbon dioxide, nitrogen oxides, and carbon monoxide from the various
heating and power generation systems. Particulates may be generated during the fish smoking pro-
cess. High levels of energy are used for producing hot water, steam, electricity, air conditioning,
cooling, freezing, and production of ice. (See endnote 17.)

Fish and shellfish are exposed to microorganisms in polluted water, harvesting equipment,
processing equipment, or from infected people. Insects, rodents, and birds contribute consider-
able quantities of contamination to fish and shellfish areas. Fish and shellfish provide an excellent
medium for the rapid growth of these microorganisms. Shellfish obtain their food by filtering it out
of water and at the same time take in microorganisms, chemical contaminants and natural toxins
and also concentrate these substances within their bodies, thereby increasing the risk for disease.
The consumption of raw products, such as oysters, adds considerably to potential health problems.
Disease outbreaks have included hepatitis A, salmonellosis, typhoid fever, and cholera. Botulism
type E, coagulation-positive Staphylococci, Shigella, Vibrio vulnificus, Vibrio parahaemolyticus,
and other enteric organisms have also caused disease. Certain fish species have a tendency to
bioaccumulate heavy metals and PCBs to dangerous levels. Some fish species deteriorate rapidly
and produce histamines which causes histamine fish poisoning. Using contaminated ice and water
for refrigeration and processing may add substantially to the problem. Microorganisms causing
spoilage may contribute to the health problems especially in the histamine-producing fish such as
tuna and mahi-mahi. Chemicals may become problems especially those which are cleaners and
sanitizers. Extraneous items found along with fish may cause serious physical problems to indi-
viduals consuming this fish product. (See endnotes 14, 15.)
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The incidence of disease is expected to increase because a substantial amount of seafood
consumed in the United States is imported from a variety of countries where inadequate surveil-
lance techniques may be utilized. The fish and/or shellfish may be grown in small ponds (aqua-
culture) or in areas where untreated animal or human waste is found. Further, wild animals can
contaminate these areas. Rapid refrigeration and freezing at proper temperatures is essential
but may be compromised and therefore create the necessary conditions for disease organisms
to grow.

Best Practices in Processing of Fish and Shellfish (See endnote 15)

» Establish a food safety plan and management program using the HACCP system in a sys-
tematic, comprehensive, and thorough manner for each product.

* All critical control points must be identified and procedures established and followed in a
very strict manner.

* Determine the accuracy of thermometers for refrigerators, freezers, and heat processors
and frequently check the time and temperatures in the various parts of the process.

» Consider potential hazards of environmental contaminants such as agricultural chemicals
that may have run off into the water as well as runoff from manure piles or other sewage
systems.

* Monitor for residues of banned antibiotics.

» Utilize complete hand washing and sanitizing procedures especially after use of toilet
facilities and before touching any part of the food or equipment used in the food process,
as well as use foot baths where deemed necessary.

» Have the HACCP plan evaluated frequently to make sure that it is working properly and
make necessary changes immediately.

» The facility must have proper control over every part of the food process that is outsourced.

* Provide a facility layout which enhances the cleaning of all parts of the food processing
plant, provides immediate access to hand washing facilities, etc., while minimizing traffic
through the processing plant.

» Use cold storage areas that are clean and dry.

» Use only well-serviced equipment which has been certified by a rating agency such as the
National Sanitation Foundation.

* Clean all ventilation equipment and filters on a regular basis.

* Evaluate the incoming air for potential pollutants and take defensive measures against
contamination of the food process.

» Establish a comprehensive pest control program that includes the following: removal of
all litter and old equipment; installing seals or screens on all windows, doors, walls, floor
drains, and other openings to the facility; establishing pest traps in areas away from the
food processing areas and frequent inspection of them; and checks to determine if there
are any rodent signs in the facility.

* Maintain the outdoors in such a manner that there are no puddles or muddy areas.

» Separate restrooms from food production and processing areas and provide hot and cold
running water, hand detergent, and forced air dryers.

» Separate the finished product from the raw product areas to avoid cross-contamination.

* Protect all overhead lights with shields.

* Inspect all roofs to make sure that there are no leaks into the food processing or storage
areas.

* All walls, ceilings, and floors must be made of easily cleanable, non-permeable materi-
als and need to be cleaned frequently with the floors done daily and more frequently if
necessary.

* All food contact surfaces must be cleaned very thoroughly and sanitized after each process
or more frequently if necessary.
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* Establish a routine maintenance and cleaning plan which is used at the end of each shift
and more frequently when necessary.

» Store all packing materials off the floor and in clean and dust-free areas.

* Protect all food and raw ingredients during cleaning and sanitizing processes.

» Establish a mandatory personal hygiene program for all employees, provide necessary
training and continuing education on a regular basis, and enforce the program strictly.

* Train all supervisors how to observe potential signs of disease in employees and immedi-
ately remove them from the food processing areas.

* Monitor all employees for signs of contagious diseases including skin sores and remove
them from work immediately.

* Do not permit food, drinks, chewing gum, or tobacco in processing, packaging, or storage
areas.

* Ensure that all workers wear appropriate protective clothing including clean aprons,
facemasks, boots, and hair coverings.

* Provide a proper source of high-quality water in adequate quantities to perform all
necessary functions for the growing, processing, and preparation of food, as well as all
cleaning functions.

* Routinely test water and ice for potential contamination from microorganisms and chemi-
cals, and evaluate for adequate chlorine residual in the water.

* Prevent the potential for backflow into the potable water supply by use of check valves,
proper hose storage, and elimination of potential submerged inlets.

* Train all employees who use chemicals on proper dosages, use and storage away from food
processing and preparation areas, and how to dispose of them properly.

* Provide an appropriate ventilation system and clean and service it regularly to avoid con-
densation on packaging materials or food contact surfaces.

» Use appropriate quality control procedures to ensure the safety of the finished product.
(See endnote 15.)

Fruits, Vegetables, Juice, and Nuts

The substantial increase in the consumption of raw vegetables, fruits, and unpasteurized juices
in the last several years has caused a significant increase in foodborne disease. Produce is now
available in all seasons of the year because of increasing imports from many foreign countries.
Listeria monocytogenes, Clostridium botulinum, and Bacillus cereus are naturally found in the
soil and can readily contaminate produce. Salmonella, E. coli 0157:H7, Campylobacter jejuni,
Vibrio cholerae, Cryptosporidium, parasites, and viruses are frequently found on fresh produce
because of manure, contaminated irrigation water, contaminated processing water, mammals,
reptiles, birds, insects, rodents, and contaminated human hands or bodies. A combination of
sick people, healthy carriers of disease, lower sanitation standards locally, nationally, or inter-
nationally, and high mobility among seasonal workers helps spread a large variety of foodborne
diseases.

Fruits and vegetables are usually sold fresh, receive minimal care, and may become contami-
nated in the fields during the growing season, during harvesting, during processing, and during
preparation or use. Besides surface contamination, microorganisms may enter through the stem scar
and breaks in the skin of the fruits or vegetables. The cutting of the products releases plant cellular
fluids which may act as an excellent medium for the growth of microorganisms. The contaminants
may be caused by microorganisms or agricultural and other chemicals. Sources of contamination
may be in the air, soil, water, from sewage, from crops being flooded, from insects, rodents, birds,
and other animals, and through the harvesting and transportation equipment as well as the people
working in the fields. The contamination may occur in all parts of the produce system. This is com-
pounded by potential contamination from water used in processing and during preparation from
slicing, chopping, or shredding, which may readily spread the microorganisms from the equipment
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or simply through the mechanism of producing smaller pieces of the product and presenting larger
surface areas for the growth of microorganisms. The fruits and vegetables may become contami-
nated with E. coli O157:H7, yeasts and molds, and other organisms. The fruits or vegetables may
also become contaminated by chemicals in the air, soil, or water. The chemical contaminants may
be spread throughout the products through the processing procedures. (See endnote 20.)

Seeds either fresh or cooked may contain low levels of pathogens such as Salmonella which
may multiply rapidly during the sprouting process. Sprouts are seeds that have just started to grow.
They are usually stored longer than the seeds used to grow fruits and vegetables. They are grown
in warm, watery, and dark conditions, which is perfect for the growth of microorganisms. They
may become exposed in storage as well as during the growth process to dust, contaminated water,
animals, and/or people. The microorganisms can exist in or on the sprouts for about a year. The
potential for disease caused by Salmonella, etc. is substantial as has been shown by previous out-
breaks of disease. Sprouts may be especially a problem if the seeds and the seedlings are consumed
raw. (See endnote 27.)

Juice may contain biological, chemical, and physical hazards. It may also be involved in caus-
ing allergies through cross-contamination with peanuts, soybeans, milk, eggs, fish, tree nuts, and
wheat. Some acidic juices with a pH of 4.6 or less have been shown to contain E. coli O157:H7,
various Salmonella species, and the protozoan parasite Cryptosporidium parvum. These organisms
may be found in the intestinal tract of animals, their manure, or feces. Enteric organisms causing
most of the foodborne illness outbreaks associated with juice may be found in the low acidic juices
with pH greater than 4.6. Juices may be contaminated with viruses from sick farm workers or food
handlers and cause outbreaks of foodborne disease.

Chemical hazards may come from the air, soil, and water and may include agricultural chemi-
cals, especially pesticide residues, and other hazardous substances. Of considerable concern is patu-
lin, a mycotoxin produced by fungi commonly found on improperly stored or damaged apples. Lead
contamination of produce, such as lead arsenate from past use in agricultural settings, may come
from contaminated soil, equipment, and vehicles that used leaded gasoline. Tin, which is frequently
used as a coating in metal cans which are not lacquered, may leach into juice.

Physical hazards may include glass fragments from broken containers and metal fragments from
cutting equipment. Other contaminants may be dirt, etc. (See endnote 24.)

Foodborne illness may be caused by Salmonella in low moisture products such as nuts or peanut
butter made from the nuts. Outbreaks of disease have also been traced to chocolate, infant cereals,
milk powder, powdered infant formulas, and other types of snacks and cereals containing nuts or
nut products. Chemical or physical hazards may be present caused by contamination and/or adul-
teration of the products. Of considerable concern is allergen management since so many people
have allergic responses to different types of food, especially peanuts. Contamination in all parts
of the production system including the farm, through transportation and the shellers, hullers, pro-
cessors, and manufacturers can lead to foodborne disease or allergic responses. Chemical hazards
on nuts may include mycotoxins, antibiotics, pesticides, and sulfites. Physical hazards include all
extraneous materials.

Floodwaters which contact the edible portions of crops present a significant biological and chem-
ical hazard and therefore a serious health risk. All flooded foodstuffs must be considered to be con-
taminated and therefore must not enter the food processing chain. Disposal must be handled in such
a manner that it will not contaminate other food crops and will not create land, water, or air pollution
problems and not increase the levels of insects and rodents present in the area. (See endnote 26.)

Best Practices in Processing Fruits, Vegetables, Juice, and Nuts (See endnotes 22, 23, 24, 25)

» Follow the Best Practices in Processing of Fish and Shellfish shown above for processing
of fruits, vegetables, juice, and nuts.

» Establish a food safety plan and management program using the HACCP system in a
systematic, comprehensive, and thorough manner for each product.
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* All critical control points must be identified and procedures established and followed in a
very strict manner.

* Determine the accuracy of thermometers for refrigerators, freezers, and heat processors
and frequently check the temperatures of these very significant pieces of equipment.

* Consider the potential hazards of environmental contaminants such as agricultural
chemicals that may run off into the water as well as runoff from manure piles or other
sewage systems.

* Inspect all fruits and vegetables throughout the processing stream to determine if there is
gross contamination present and make immediate necessary corrections.

* Remove from the processing line all damaged or decomposed fruits and vegetables.

* Remove and destroy diseased or damaged seeds and sprouts that may be used for human
consumption.

* Keep seeds that are used for production of sprouts in dry storage areas and in rodent-proof
containers.

» Treat seeds and sprouts with approved methods using chemicals that will reduce the level
of pathogens present. (See endnote 28.)

* Test seeds and sprouts for the presence of microorganisms that may cause disease in
humans.

» Carefully treat and test all process water which will be reused for additional processing to
avoid cross-contamination.

* Treat all contaminated water before releasing into a body of water.

» Use appropriate temperatures of wash water on the fruits and vegetables to produce an
appropriately clean product.

» Establish a potential allergen control program for all foods but especially for nuts.

* Prevent cross-contamination from potential allergens to foods that are not typically causing
allergic responses.

* The fruit used for citrus juices must be picked from trees, cleaned, and culled (the removal
of any damaged fruit) prior to any type of treatment process.

* Processed juices must be tested for levels of generic E. coli in the finished product, and if
one sample is positive the entire process must be reviewed for breaks in techniques.

» Shelf-stable juices and concentrates must be heat treated at 194°F or 90°C for 2 seconds
and then the containers must be filled at 185°F or 85°C and then held for 1 minute at this
temperature.

* Treat the surface of the fruit either with ultraviolet radiation, pulsed light, or a chemical
treatment approved by the FDA.

» Pasteurize juices at 160°F or 71°C for 3 seconds.

* Control patulin in apple juice by not using any fallen fruit or fruit with visible damage, and
proper storage of apples to avoid improper temperatures, core rot, and contamination from
insects and fungi.

» Rigorously control the suppliers of juice concentrate when making juice from concentrates.

* Primarily focus on contamination by Salmonella in raw nuts because of how nuts are cul-
tivated and harvested.

* Use heat treatment such as oil roasting, dry roasting, or steam pasteurization to control
Salmonella, which is not eliminated during refrigeration, freezing, or drying.

* Carefully desegregate all crops affected by flood waters from crops that have been flood free.

* Do not use farm equipment that has either been contaminated by floodwaters or has been
utilized to remove crops which have been damaged by flood waters when harvesting non-
floodwater crops. Decontaminate all of this equipment as quickly as possible.

» Establish a 30-foot buffer zone between flooded areas and those areas containing crops
that will be used for human consumption.
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* Conduct a survey of the wells providing water to the process and determine if they have
become contaminated by flood waters and if so follow all necessary procedures for
decontamination before utilizing the water for crops or processing of food for human
consumption.

Grains, Soybeans, and Hay

Grains include corn, millet, barley, buckwheat, wheat, oats, rice, sorghum, and malt. Grains can
become contaminated with molds during the storage process. Dust from the grains can become
explosive during storage. Grains may be contaminated by pathogens present in the soil, in agricul-
tural water or processing water, in manure used as fertilizer, and from animals in or near the fields
or harvesting or storage areas. Fusarium mycotoxins may be produced on various cereals and
other crops and cause illness in people and animals. (See endnote 29.) Worker health and proper
sanitation is also a potentially serious problem.

Other major crops are soybeans and hay. Soil preparation for the crops may result in major soil
erosion, water erosion, and wind erosion, leading to problems in surface bodies of water. The use of
genetically modified seeds which may make crop production more efficient may also increase resis-
tance to pesticides as well as the development of weeds. The management of nutrients from chemi-
cal fertilizers, manure, and sewage sludge if done improperly can lead to substantial contamination
of surface bodies of water and also groundwater supplies. Sprayers used to disperse chemicals,
although efficient, can cause toxic chemicals to enter the ambient air.

Irrigation systems may operate inefficiently and produce waste water while also creating drainage
problems. Improper drainage may contaminate the land, water, and wetlands. Improper harvesting may
create substantial dust clouds and lead to contamination of other crops, land, water, and air. Storage of
fertilizer and chemicals including pesticides can lead to contamination of air, water, and land.

Best Practices in Processing of Grains, Soybeans, and Hay

* Hold the managers and owners of food processing, production, preparation, and serving
companies criminally responsible for purposeful acts of negligence resulting in the injury
or death of people, as was done on September 21, 2015, when a federal judge for the first
time gave the chief executive officer and other top level administrators of a US peanut
butter company a substantial prison sentence for outbreaks of foodborne disease due to
massive and known acts of negligence based on fraud, conspiracy, and the introduction of
adulterated food into interstate commerce.

* Reduce the potential for increased mycotoxins through: rotation of crops; reduction of
prior crop debris; appropriate weed and insect control; application of the correct amounts
of fertilizer; appropriate use of fungicides, and very importantly, adequate drying. (See
endnote 29.)

* Remove damaged grains and chaff from the grain stream to remove concentrated contami-
nants which would increase mycotoxins.

» Harvest grain as soon as possible when ripened and cool and dry as soon as possible.

* Reduce erosion through the use of: conservation tillage, contour farming and strip crop-
ping, cover crops, grassed waterways, terraces, windbreaks, grass barriers, and snow
fences. (See endnote 30.)

* Avoid insect resistance to the Bt gene (This is a natural toxin produced by the bacterium
Bacillus thuringiensis. This product is frequently used by organic farmers.). Plant strips of
non-genetically modified seeds between areas of modified seeds.

* Conduct regular soil tests on each area to determine levels of nutrients present and amount
of nutrients which needs to be used.

* Determine through testing manure the amount and types of nutrients present and how
much to use in different areas.
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» Use conservation tillage and other erosion control practices to minimize the loss of phos-
phorus from the land and into the water.

* Determine the proper timing of the application of fertilizer to maximize its use.

* Use acceptable integrated pest management practices to obtain maximum results while
applying minimal quantities of chemicals.

» Use the pesticide to match the problem and minimize contamination of the environment.

» Evaluate weather conditions before applying pesticides and avoid times of substantial rain-
fall or windy conditions to prevent contamination of bodies of water and areas not meant
to be sprayed.

» Carefully determine the amount of chemicals needed and adjust the calibration of the
sprayer to perform at maximum capacity.

* Do not spray chemicals in areas where there are sinkholes, depressions, wells, surface
water, schools, businesses, etc.

* Minimize water usage in all types of irrigation systems while providing good drainage.

 Store fertilizers away from pesticides (both should be stored in dry, secured well-managed
areas and containers) and prevent accidental spills while quickly containing those that
have actually occurred.

* Train personnel in all aspects of the preparation, use, storage, and disposal of fertilizers
and pesticides.

* Secure petroleum products in aboveground and underground storage systems while pre-
venting overfilling, pipe leaks, and tank corrosion. (See endnote 30.)

Meat
(See endnotes 6, 21, 31, 32)

Most meat today comes from animals that are raised on feedlots, with all the attendant environ-
mental problems of the spread of disease from animal to animal and disposal of large quantities of
waste. Meat is exposed to a large variety and quantity of microorganisms from people, surfaces, and
equipment, throughout processing. The health of the animals can be compromised. The stockyards,
slaughterhouses, meat-processing plants, retail cutting operations, storage, and display areas are
subject to substantial levels of contamination. There are large quantities of fecal and urine waste to
be removed, which are serious fly and rodent attractants. Offal, blood, and other wastes are pres-
ent in large quantities. Odors are intense. During the slaughtering process, microorganisms can be
added frequently or continuously by equipment, appurtenances, the physical structure, people, and
improper cleaning techniques. Cutting instruments and food contact surfaces are of great signifi-
cance and frequently are not cleaned and sanitized in an appropriate manner or in a timely fashion.
The presence of abscesses in the carcasses is always a problem and many meat packing plants
have too few federal meat inspectors to ensure a production line is shut down when an abscess is
encountered.

Bench trim (the fat and meat trimmed from roasts and steaks), which is mixed throughout the
ground beef, appears to be a special problem helping cause the spread of microorganisms. There
are the potentially severe problems of moving the slaughtered meat rapidly into appropriate refrig-
eration and freezing units that maintain safe temperatures determined by finely calibrated instru-
mentation. Recall programs fail when there is slow determination of the presence of contaminated
products and they are not taken off of the shelves of the retailers rapidly enough. Meats contain
Brucella, Salmonella, Streptococcus, Mycobacterium, Pseudomonas, Staphylococcus, E. coli, etc.
Pork may contain Trichinella spiralis. Chemical contamination can occur from cleaning and sani-
tizing materials, the presence of pesticides, indiscriminate spraying of the premises, introduction of
allergens from added materials, etc.

Language barriers may lead to misinterpretations of information in all of the food trades and
therefore may complicate the necessary training that should be given to all employees in the
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prevention of the spread of disease and contamination by chemicals during cleaning, storage, and
disposal processes.

Ready-to-eat products which are consumed without further processing by heating are used in
very large quantities. These food products include deli-style meats, snack foods, buffet foods, and
various platters and spreads that are prepared for mass feeding programs. These are very frequently
improperly refrigerated, handled improperly, and easily contaminated.

Best Practices in Processing of Meat and Meat Products

Follow the Best Practices in Processing of Fish and Shellfish for all meats and meat products.

» Establish a food safety plan and management program using the HACCP system in a sys-
tematic, comprehensive, and thorough manner for each product.

* All critical control points must be identified and procedures established and followed in a
very strict manner.

* Determine the accuracy of thermometers for refrigerators, freezers, and heat processors
and frequently check the time and temperatures in the various parts of the process.

* Consider potential hazards of environmental contaminants such as agricultural chemicals that
may have run off into the water as well as runoff from manure piles or other sewage systems.

e Determine the quality of the air which will be going through the slaughter plant and if
necessary, use appropriate filters and air treatment procedures before use within the plant.

* Control air movement throughout the slaughter plant with the air flowing from clean areas
always to dirty areas and not vice versa.

» Separate physically all dirty areas from clean areas and always have the flow of people and
materials as well as products go from clean to dirty.

* Ensure the integrity of the structure and make sure there are no leaks from roofs or other
areas into the clean areas and processing areas especially.

» Use proper drains in all processing areas, and clean and maintain them on a regular basis.

* The mid-shift should perform complete cleanup of all areas surfaces and equipment as
well as coolers while preventing splashing and aerosols from getting into the air and con-
taminating exposed products.

* All reused water including re-circulated warm water and that used in thermal pasteuriza-
tion units must meet the standards of potable water.

* If the machinery breaks down, all products must still be maintained at appropriate tem-
peratures and for appropriate time periods.

* Holding pens and troughs must be kept as clean as possible.

* Reduce potential pathogens on hides before the de-hiding process by washing the animals
down thoroughly while reducing airborne dust, animal waste, and dirt.

* Remove the hides in as clean a manner as possible to reduce potential problems later in
the process.

e Use sanitized knives with color-coded handles, which are constantly rotated, for the
slaughter of the animal and do not reuse on another animal without proper cleaning and
sanitizing in water at a temperature of at least 180°F.

» Eviscerate the animal with sanitized equipment in as clean a manner as possible to keep
from contaminating the carcass.

*  Wash the carcass thoroughly with potable water and chill rapidly within 1 hour of the bleed out.

* Frequently during the day determine, record, and alter if necessary the time and temperature
controls for all critical control points from the slaughtering process through the finished
products being sent out for retail sales.

* Evaluate carefully all raw materials coming into the meat processing plants including check-
ing the physical condition of the meats, potential breakdown in refrigeration temperatures,
and visible contamination, and reject them before they enter the food processing chain.



254 Best Practices for Environmental Health

* On adaily or more frequent basis check all sources of potable water, cleanliness, and use of
properly sanitized tools and equipment, and cleanliness of all facilities from the unloading
bay to the storage rooms to the preparation areas to the final product production including
all forms of heat treatment and when necessary cold storage.

* At a change of product labeling and more frequently if necessary, clean and sanitize the
labeling machine since it may become a major source of cross-contamination or introduc-
tion of substances that can cause allergic responses.

Milk and Dairy

Environmental problems on dairy farms include poor ventilation, poor lighting, poor physical facili-
ties, waste handling, flies, rodents, improper handling of chemicals and pesticides, improper clean-
ing up and sanitizing of pipelines, bulk tanks and milking equipment, inadequate refrigeration and
improper storage areas. Of particular concern are: the safety of processing water; the condition and
cleanliness of food contact surfaces; and the potential for cross-contamination. The protection of
the milk and milk products, including the packaging material, the control of employee health and
personal hygiene, and the exclusion of insects, especially flies, and rodents from animal areas and
food processing areas are also of paramount concern. The amount of foodborne disease involving
milk has dropped dramatically from 25% in 1938 to less than 1% today. Although milk and milk
products may be pasteurized, they still can become contaminated as the product is used or actually
misused. Unpasteurized milk and milk products continue to lead to outbreaks of foodborne disease.

In some states, individuals are allowed to purchase raw milk because some people think that it
is healthier for children. People are allowed to also purchase a part of the cow which is a way of
getting around the requirement for pasteurization. This is an extremely dangerous procedure. There
are frequent outbreaks of disease from unpasteurized milk. Unpasteurized milk does not have any
health benefits beyond those conferred by pasteurized milk and even if it had, it would not be worth
the risk of giving children foodborne diseases.

Although L. monocytogenes is not supposed to grow at freezing temperatures, an outbreak of
this organism resulting in sickness and death occurred in 2015. This resulted in a massive recall of
ice cream by the company producing it and rigorous cleaning of the entire facility, equipment, and
piping systems and an intensive sanitizing program. Testing protocols, policies, and procedures and
intensive employee training programs should be revised. Studies were conducted concerning the
cause of the outbreak and potential or actual sources of the microorganism. An independent micro-
biological expert had been contracted to establish and review all controls to prevent further similar
outbreaks of disease. The state agencies were notified immediately of any problems that had been
found at the plant and how the plant responded. If a positive test for the microorganism or others
that may cause disease was found for any batch, the batch was immediately retained and disposed
of properly. (See endnote 57.)

Best Practices in Processing Milk and Dairy

The Best Practices in all aspects of the processing of milk and dairy have been evolving and
documented in great depth by the United States Public Health Service since 1924. The document
is entitled “Grade ‘A’ Pasteurized Milk Ordinance” (2011 Revision) and was revised in 2013.
It provides for states and localities as well as others the most up-to-date in-depth document on
milk sanitation and production from the cow to the consumer. It would be a duplication of effort
to list other Best Practices. (See endnote 33.)

Poultry

Poultry processing areas can be highly unsanitary because of the presence of substantial
quantities of blood, dirt, and feathers. In addition, fecal waste and other solid wastes are a con-
stant and substantial problem. Rats, flies, roaches, and other insects may be found in substantial



Food Security and Protection 255

quantities. The slaughtered birds must be chilled immediately. Antiquated processing methods
that include the use of a common rinsing submersion after evisceration have been implicated in
the spread of multistate outbreaks of multidrug-resistant Salmonella organisms. Major concerns
relate to the feed and water as well as the presence of sick birds in the slaughtering process.

Best Practices and Poultry Processing

» Follow all Best Practices in Processing of Meat and Meat Products (including endnotes).

» Keep birds well hydrated and reduce stress.

* FEliminate all sick or injured birds from the slaughtering process.

* Accurately monitor water temperatures in the slaughtering process as well as in the pre-
chilling tank.

* Add clean ice made of potable water to keep the birds chilled to an internal temperature of
40°F for storage, transportation, and handling.

» Sell as rapidly as possible, but not later than 2 days after slaughter if fresh and not frozen.

* Protect all sources of surface and ground water supplies from poultry manure litter and
waste water by using proper disposal and/or treatment techniques.

* Keep all poultry confinement areas clean and with dry litter.

* Thoroughly clean all areas especially where de-feathering occurs and where blood is
present.

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR PACKING OF FOOD

Packaging is used to contain, preserve, and protect the food product against contamination. It also
provides necessary information to trace the food products and remove them rapidly from the food
distribution chain when contaminated. The packaging may make the product easier to handle, be
tamper resistant, and improve the shelf-life of the product.

Glass is usually chemically inert, odorless, and rigid, and is used for certain types of food and
as a container for food processing. It can be made in different colors and therefore protects the con-
tained foods from light. It can be recycled and therefore not contribute to the solid waste stream.
However, some glass may contain lead which may leach into the food. Substances used to seal the
bottles and jars may also leach into the food.

Metal including aluminum and tinplate is very versatile and provides excellent physical protec-
tion from contaminants as well as the ability to have the food processed within the containers.
The metal containers may be recycled and therefore reduce substantially the solid waste stream.

Plastics are typically chemically resistant, inexpensive and lightweight, and easy to use. However,
the use of recycled plastics in food packaging may be problematic. Plastic bottles can absorb the
substances that they contain and therefore may later contaminate food. Paraffin from packaging
materials may be found in the enclosed food. In Europe, studies have shown that migration of
chemicals from food packaging is unacceptably high. In Asia, phthalates, a PVC plasticizer which
is banned in several countries, migrate into food from plastic food jars.

Paper and paperboard frequently used for containing foods have poor barrier properties and are
not heat sealable. Paper food packaging may contain printing ink from recycled paper products and
become a source of phthalates. The coated paper lining in the inside of cereal boxes may become a
source of contamination as it leaches into the food.

Packaging materials frequently become serious environmental problems because of disposal
quantities and the nature of the materials, especially plastics, which may not be biodegradable or
very slowly biodegradable. While appropriate food packaging can reduce bacterial contamination
and extend the shelf-life of the product, their production utilizes raw materials and considerable
energy, and may cause land pollution, water pollution, problems with sea life, and air pollution.
(See endnote 34.)
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Best Practices in Packaging of Food

* Implement appropriate source reduction practices such as using lighter weight and reusable
materials in the manufacturing of various packaging containers for food in order to reduce
later the amount of the solid waste stream.

* Develop legislation that encourages or makes mandatory certain types of recycling of food
and beverage containers.

* Develop an effective system to prevent the use of contaminated, damaged, or defective
containers for food.

e Determine that all incoming materials used in packaging are from an approved source and
are not contaminated.

 Utilize food containers only for their intended purpose and not other types of storage.

* Evaluate labeling on food containers to make sure that it is accurate and informative.
(See endnote 35.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT AND
BEST PRACTICES FOR TRANSPORTATION OF FOOD

Yearly a huge amount of food is transported around the world. This food while waiting for shipment
and en route may be unprotected from purposeful contamination, improper holding temperatures
and time periods, cross-contamination from other products, and storage in areas which are not
meant for food transportation. Another complicating factor is that various foods have various tem-
perature and time control requirements which the system does not always provide for. Pest control
is always a serious concern because of the presence of organic material.

Food may be transported in bulk or in packages by means of trucks, trains, ships, and planes.
The cleanliness of the transporting vehicles and food contact surfaces is essential to prevent con-
tamination of the food supply. Chemicals must not be transported in the same vehicles as food.
The transportation vehicles must be free of insects and rodents. Inadequate refrigeration or poor
refrigeration contributes to the growth of microorganisms. The time elapsed during transportation
can affect the quality of the products as well as the potential for a foodborne disease. Also, one of
the weakest links in the transportation process is the final step, which is the receiving and moving
into appropriate storage food products at the retail delivery site. These include refrigerated, frozen,
or dry storage areas. Care must be taken that the product is received intact at the proper temperature
and properly stored at once.

Best Practices in Transportation of Food

» Transport all finished products at appropriate refrigeration or freezer temperatures, keep
thermometers (recording and indicating) accurate and immediately available, and use
the vehicle only for the type of product indicated after thorough cleaning and sanitizing
between different batches of the product.

 Circulate air uniformly through transport vehicles that involve refrigeration or freezing.

* Ensure that loading and unloading of the transport vehicles is done efficiently and quickly
and that the temperature of the product does not change because of the movement in and
out of facilities.

* Do not use transport vehicles carrying food of any type for other purposes such as the
transport of animals or materials placed in the empty vehicles as they return to the
original sender.

* Keep accurate records of all substances placed in the trucks and have them ready for
inspection by the appropriate authorities. (See endnote 36.)

» Use preventive control requirements proposed under the Food Safety Modernization Act—
Proposed Rule on Sanitary Transportation of Human and Animal Food, which has specific
requirements for preventive controls and standards for human food, animal food, produce
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safety and foreign supplier verification, and a program for accreditation of third-party
auditors. (See endnotes 37, 38.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR STORAGE OF FOOD

Food may be stored either in dry form, refrigerated form, or frozen form. In dry form, the hazards
may include insects, rodents, birds, dirt, chemicals, poor ventilation, flooding, improper rotation of
food, etc. In refrigerated form, the hazards may include inadequate cooling, poor circulation of air,
timeliness in cooling, oversized containers, contaminated food contact surfaces, improper storage
of food, and improper rotation of food. In frozen form, the hazards may include inadequate and slow
cooling, poor air circulation, contaminated food contact surfaces, defrosting and then re-freezing of
food, and improper rotation of food. An additional major concern is the outbreak of a fire that can
contaminate the food in all three types of storage with water, smoke, and heat.

Best Practices in Storage of Food

* Develop and utilize a program of food rotation so that the first in to storage is the first out
to be used.

* Keep storerooms used for dry storage well ventilated, well lit, at temperatures between
50°F and 70°F in low humidity away from direct sunlight, and thoroughly cleaned on a
regular basis.

» Store all foods on pallets off floors and away from walls.

» Use continuous inspection procedures to determine the presence of insects and/or rodents
and eliminate them as soon as they are discovered.

» Store all chemicals separate from foodstuffs in a different area.

* Observe and note the temperatures for all refrigerated and frozen items and observe proper
time sequences as determined by the latest rules and regulations of the US FDA as well as
those published by local and state authorities.

» Use by designated use date as listed in the endnote 39 or by tables published by the proper
authorities.

* Cool down and heat up products based on the time sequences allowed by the proper
authorities. (See endnotes 39, 40.)

SUB-PROBLEMS INCLUDING LEADING TO IMPAIRMENT
AND BEST PRACTICES FOR PREPARATION OF FOOD

Preparation and serving of food is highly labor intensive and therefore can easily become a major
source of contamination potentially causing outbreaks of foodborne disease. Food preparation may
follow a complex pattern from point of delivery of raw ingredients or finished products that are put
into storage or taken immediately to the preparation area. The ingredients or products may be pre-
pared in numerous ways including mixing, grinding, chopping, combining, and cooking at a variety
of temperatures and holding times, thereby spreading existing and new contaminants throughout the
food. A substantial amount of different types of equipment may be used and not properly cleaned
and sanitized. Serving may be from steam tables or cold tables, thereby exacerbating the potential
for disease spread because of the presence of consumers along the food line. Other types of serv-
ing by wait staff at tables may be poor and cause potential contamination. Menus become a source
of cross-contamination since they are handled by numerous people. Cleanup and removal of dirty
dishes and utensils as well as partially eaten food may be handled poorly. A contaminated rag may
be used to wipe off the tables and also the seats of the chairs or booths. Dishwashers tend to operate
in many cases at improper temperatures. There are potentially serious insect and rodent infestations,
poorly cleaned facilities, improper use of sanitization techniques, etc. (Further, there are many other
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items which could be listed as potential sources of contamination during the preparation and serv-
ing of food. It would take a complete inspection of the establishment conducted by a well-qualified
environmental health person to determine all of the problems.)

Because of the size and nature of the food preparation and serving industry, there is a constant
turnover of large numbers of untrained or poorly trained people and low-level managers who
actually carry out the various functions of the establishment. Many of these people, although well-
meaning and eager, are very inexperienced and very young and without proper guidance. A lack of
off- and on-site training as well as a lack of continuous close supervision unfortunately has become
part of the problem. When you find serious problems in a food service establishment, it is neces-
sary to immediately recognize they may be caused by inadequate supervision and managerial
control. It is the responsibility of supervisors and managers to make sure that all necessary actions
are taken to prevent the contamination of food and the spread of foodborne disease. Scheduling is
also a serious concern because a tired worker may become ineffective and therefore more readily
spread disease.

Best Practices in Preparation of Food

* See Food Problems through Use of Hazard Analysis Critical Control Points (HACCP)
Principles above.

* See General Best Practices for Food Security and Protection above.

*  When making an inspection or special study, follow the flow of the food through delivery,
storage, use of equipment, preparation, serving, cleaning and storage, and waste disposal.

* Determine critical points of potential infection or contamination and evaluate these using
appropriate time and temperature controls and determination of physical exposure to the
food. (See endnotes 8, 41.)

TYPES OF PROCESSES AND METHODS OF INTERVENTION
PROCESSES

Interventions

An intervention is a means of either preventing an environmental problem from occurring or resolv-
ing the problem once it has occurred by the use of Best Practices. Regulatory agencies at the federal
state and local level and laws, rules, and regulations including the Food Safety Modernization Act
which was signed into law on January 4, 2011, are used to protect food. The law provides for: inspec-
tions, surveys, sampling, laboratories, and epidemiological studies; databases, and technical and
general information from the Centers for Disease Control and Prevention (CDC), US Department of
Agriculture (USDA)/Food Safety and Inspection Service (FSIS), FDA, and EPA; industries, indus-
try associations, and professional associations at the local, state, and national level; educational pro-
cedures; enforcement procedures; Voluntary National Retail Food Regulatory Program Standards;
and the Presidents’ Food Safety Councils.

USE OF SYSTEMS APPROACH WITH CRITICAL CONTROL POINTS TO
PREVENT AND MITIGATE POTENTIAL FOODBORNE DISEASE

See Food Problems through Use of Hazard Analysis Critical Control Points (HACCP) Principles
above.

Best Practices in Using Systems Approach with Critical Control Points

See Food Problems through Use of Hazard Analysis Critical Control Points (HACCP) Principles
and General Best Practices for Food Security and Protection above.
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USE OF THE REGULATORY PROCESS TO PREVENT AND
MITIGATE POTENTIAL FOODBORNE DISEASE

The goal of the regulatory agencies is fourfold:

1. Preventing harm to consumers
2. Providing effective food protection inspections and enforcement which depends upon good
data and analysis
. Identifying outbreaks of foodborne illness quickly and stopping them
4. Creating a transparent system and advising the public on the results of food establishment
inspections and surveys

W

However, the goal is only partially being met, because the regulatory system in the United States
varies from community to community and is haphazard, repetitive, lacking in appropriate current
laws, or enforcement of them, and lacking sufficient trained personnel, financial support, and other
resources for inspections, investigations, controls, and appropriate legal actions, including manda-
tory recalls. Several major federal agencies and numerous state and local agencies are involved in
overlapping and underfunded food safety control. A multitude of inspection forms is utilized and
therefore data collection and analysis is problematic. As with the interface between any number of
governmental bureaucratic institutions, turf battles exist and need to be addressed.

Currently, the federal government has greater responsibility for imported foods, food produc-
tion, food processing, and interstate food transportation, while state governments are responsible
for food processing, intrastate transportation, and some retail food. Some state health depart-
ments and/or agricultural departments are charged with the oversight of local food protection
programs while others are not, thus leading to inconsistencies in food protection from one loca-
tion to another.

Local government, although it may be involved in production and processing programs, essen-
tially works with the retail food industry. All agencies have some enforcement power with the weak-
est being at the federal government level and the strongest at the local government level. All agencies
are involved in foodborne disease outbreaks, with the federal government having the greatest exper-
tise and resources (but even these resources are far too few to carry out the type of programs that
are necessary to keep the food protection system from being, in fact, a food contamination system),
followed by the state government and finally the local government with the least physical resources,
including epidemiological support, and funding.

The federal government is responsible for setting up the recommended standards for food pro-
tection through its model, the current edition of the FDA Food Code, which is based on sound sci-
entific, technical, and legal determinations to regulate restaurants, grocery stores, institutions, etc.
Most of the states and territories, and therefore local entities, utilize some form of the Food Code.
However, this still means that there are at least 50 food safety systems in the United States instead
of one. In total, the lack of good communications despite the efforts of the CDC and other groups,
the varying abilities of the individuals conducting the food protection programs, and the lack of
funding from federal sources especially to local programs, has created a severe national health and
safety problem.

Best Practices in Regulatory Process (See endnotes 53, 54, 55)

» Establish uniform standards for all localities at all levels by adopting immediately the lat-
est version of the FDA Food Code, put them immediately into operational form, and make
revisions in the uniform standards as new versions of the code are produced and put into
operation.

* Develop immediately a system-wide regulatory food safety reform program in the areas of
surveillance, foodborne outbreak response, inspection, regulations, and program enhancing.
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* Enhance legal authority for all entities by modeling this authority on the Voluntary National
Retail Food Regulatory Program Standards which requires that critical violations which
may cause foodborne illness be corrected in a timely manner.

* Improve communication and coordination between all entities to promote a rapid response
to foodborne illness outbreaks and food recalls.

* Improve the sharing of information between all entities in order to prevent, mitigate, or
control an outbreak of foodborne disease rapidly.

» Use a standardized national model for all entities in identifying, reporting, and tracing
back foodborne illness cases to the source food.

* Reduce the number of pathogens in raw and processed foods.

* Provide appropriate budgetary support at all levels, especially the local and state level,
where a very large proportion of the actual work is carried out.

* Determine the competencies needed by all levels of governmental program employees and
prepare effective continuing education programs as well as certification programs to bring
individuals up to appropriate levels of competency.

* Provide adequate numbers of appropriately trained individuals to carry out all food protec-
tion activities in an efficient and timely manner.

* Provide food protection professionals with proper and up-to-date equipment including
accurate thermocouples, test kits, pH meters, light meters, cameras, etc.

* Provide computers and appropriate software to quickly record necessary findings and
allow them to be printed out immediately for the use of managers in various food service
organizations.

* Model local food safety programs after those which have been highly successful, for exam-
ple, recent recipients of the Samuel J. Crumbine Award, such as the City of Columbus,
Ohio; Sacramento County, California; Multnomah County, Oregon; Lincoln-Hamilton
County, Nebraska; Hamilton County, Ohio; City of Toronto, Ontario, Canada; and Salt
Lake Valley, Utah. Modifications can be made to meet local and regional practices and
sensibilities. (For the requirements for the award, see endnote 58.)

* Develop an integrated national food protection system which will act as a full partnership
between federal, state, local agencies, and industry, with financial support from the federal
government along with the current financial support from local government. A properly
operating, financially secure, food safety system is an integral part of a healthy economy
and the homeland security of the United States of America.

* Provide well-equipped rapid response epidemiological support to help resolve outbreaks of
foodborne and waterborne disease.

* Provide well-equipped rapid response laboratory support to help resolve outbreaks of
foodborne and waterborne disease.

USE OF VERIFICATION OF SAFETY STANDARDS FOR IMPORTED FOOD
TO PREVENT AND MITIGATE POTENTIAL FOODBORNE DISEASE

(See endnote 42)

The United States imports food from more than 150 different countries which arrives at more than
300 ports of entry into the country. About half of the fresh fruit eaten comes from abroad. The sheer
numbers are beyond the capacity of the United States to regulate properly at this time. The World
Health Organization has identified foodborne disease outbreaks and incidents as a major global
public health threat for the 21st century.

Beyond the very serious problems of food protection in many of the producing countries, there is
the increasing threat of harmful chemicals intentionally added to the food supply to increase profits
and/or for terrorism. In China, companies added melamine (a very cheap but highly dangerous
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organic compound used to bulk up food including milk products) to infant formula which has
caused infant deaths and potential lifelong health problems.

Best Practices for Verification of Safety Standards for Imported Foods (See endnote 42)

* Frequently update all practices and procedures related to imported foods by utilizing the
recommendations and specific short- and long-term action steps identified in the cur-
rent “Good Importer Practices” document of the Office of Policy and Planning of the
FDA. These recommendations come from a working group of experts from eight different
federal departments meeting together as a committee.

» Establish a products safety management program for each company importing food into
the United States.

* Understand the product being imported and the appropriate requirements of the United
States for the production, transportation, storage, and delivery of the product and its
usage.

* Verify and document in writing that the product meets and the company follows the stan-
dards throughout the product lifecycle and throughout the supply chain as established
above.

* Immediately take corrective and preventive action when the product is not in compliance.

» Establish a clear management structure for product safety including all necessary training
in evaluating risks associated with the product, means of disease prevention, mitigation
and control, and disposal when necessary.

» Especially in relation to drugs, beware that the product may be counterfeited and therefore
a threat to health and safety.

* Determine if the product has been exposed to pesticides or other hazardous chemicals
during any of the facets of growth, production, transportation, and storage and if so con-
demn and destroy the product.

* Determine when a safety recall is necessary, immediately inform the public and remove
the product from distribution or sales as quickly as possible.

* Periodically inspect the foreign companies that are exporting products to the United States
and make sure that they are complying with all appropriate laws, rules, and regulations.

* Compile and constantly update a master list of companies that have been found in non-
compliance on multiple occasions.

FUNCTION OF INDUSTRY IN THE PREVENTION AND
MITIGATION OF POTENTIAL FOODBORNE DISEASE

In the 1950s and early 1960s, industry did a remarkable job in correcting many of the problems that
led to foodborne disease and therefore the greatest concern was typically at the local level. However,
in subsequent decades, with globalization and the increase in vulnerable populations in the United
States and the rest of the world, there was a significant increase in foodborne disease problems
related to original sources of food and their processing. Some corporations elected to be excellent
corporate citizens, while others were strictly concerned with profits and ignored the potential for
outbreaks of foodborne disease.

In 20009, a very serious outbreak of foodborne disease occurred, with its origin in a peanut butter
processing plant. Nine people were reported to have died and 22,500 people were reported ill. The
plant had many serious environmental health problems ranging from rodents to various types of
other contamination. Although the facility had been inspected by a company paid by the facility and
problems had been noted by the individual carrying out the inspection, corrections were not made
and the product was sent out to other manufacturers as an ingredient in the other manufacturers’
products. Industry-type good citizenship was totally lacking. In addition, the reliance of regulatory
agencies on certain industries to evaluate and control ongoing problems without proper supervision
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or with limited supervision, in some areas, because of lack of funding and/or incompetence or
neglect, is a serious concern.

This is but an example of the potential for outbreaks of foodborne disease from a large variety
of industries today. To determine some of the problems and their extent, it is necessary to examine
data gathered, analyzed, and put out for consumption on a regular basis by the CDC.

Regulatory agencies alone cannot accomplish the goal of excellent food protection without
the full cooperation and intense level of preemptive programs carried out by highly qualified
professionals in environmental health working in industry. This programming is not in lieu of
regulatory work, but is rather a highly significant portion of the total effort to protect the consumer
at the national, state, and local level. After all, the regulators may see a given food operation once
a year, maybe twice a year, or even four times a year in some instances, but the industry supervises
the food protection operation on a daily basis.

A serious current problem in a multistate investigation of foodborne illness is a lack of uniform
protocol and forms issued by regulatory authorities. This leads to confused and inaccurate data
collection and therefore hinders resolution of the disease outbreak.

Best Practices in Industry

*  Work cooperatively with other parts of the industry, including competitors and suppliers,
to determine potential sources of contamination and techniques for removing them from
the food processing chain.

» Utilize highly professional environmental health staff with excellent credentials and
substantial field experience within the industry to control potential disease outbreaks and
maintain product quality.

» Use outside experts to resolve specific problems which cannot typically be handled by
in-house staff.

* Work closely with local, state, and federal food protection programs to resolve problems
before they become substantial in size and costly.

* Recognize that the CDC has the ultimate scientific knowledge and experience and is the
authority regarding foodborne disease outbreaks, nationally and internationally. They pro-
vide a series of highly effective programs to prevent disease in various parts of the system
including the grower, supplier, distributor, and food service outlet.

* Develop a produce safety initiative including: field inspections of the suppliers; testing
for pathogens in water and on produce; enhanced pathogen elimination in the processing
facility; and verifying and tracing where the product comes from in order to immediately
discontinue its use if necessary.

* Conduct field audits to look for animal intrusion, flooding, use of manure, and other envi-
ronmental hazards before planting fields and 2—7 days prior to harvest with primary focus
on E. coli 0157:H7 and Salmonella.

» Establish supplier programs including mandatory HACCP programs including taking
immediate corrective actions, and annual, or more frequently if necessary, food safety
assessments for all suppliers.

» Establish distributor programs including: semi-annual audits, mock recalls after hours on
a regular basis, product traceability within 2 hours, and monitoring the temperature of
sensitive products at the distribution center and during transportation to restaurants.

» Establish restaurant food protection programs including daily restaurant checklist evalua-
tion in writing performed two to three times daily, an effective pest management program,
use of a food safety pocket guide, a semi-annual food safety audit conducted by a third
party, and semi-annual corporate-level audits.

* Provide a crisis management team which can go immediately into operation on a 24/7
basis when there are concerns about product quality, communicable disease, foodborne
illness, product contamination or foreign material in food, and when an employee shows
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symptoms of foodborne illness. The team needs the authority and capability to advise all
stores within the corporation about the problems and how to immediately prevent them or
correct them.

* Develop a quality assurance outline with an 800 or 866 prefix available 24 hours a day,
Provide a hotline with an 800 or 866 prefix so that employees and stores can immediately
reach the crisis management team.

* Provide a nutrition and allergens program including information to the public on a variety
of allergens (milk, eggs, fish, shellfish, tree nuts, wheat, peanuts, and soybeans) and sensi-
tivities to gluten and monosodium glutamate (MSG).

* Mandate that all managers have food service management certification, which is recertified at
least every 3 years, with at least one certified manager present in each restaurant at all times.

* Provide all employees with intense basic food safety training during orientation, including
hands-on work.

FUNCTION OF PROFESSIONAL ASSOCIATIONS IN THE PREVENTION
AND MITIGATION OF POTENTIAL FOODBORNE DISEASE

The National Environmental Health Association located in Denver, Colorado, provides a prime
example of the mission and functions of professional associations as they work to help create a
better life for all people. The Association “facilitates the prevention of disease and injury and the
promotion of good health while protecting and sustaining the natural environment for future gen-
erations through the control of physical, biological, chemical and radiological factors and by work-
ing with programmatic areas as well as personnel while conducting significant research to improve
basic practices.” (The Association functions are listed under Best Practices below.)

Best Practices for Professional Associations

» Serve as the public voice and as an advocate for the profession in all topic areas at all levels
of local, state, and national decision-making to provide accurate information and attempt
to influence public policy in a positive manner concerning all areas and aspects of the
environment and the health and safety of people.

* Improve the quality of environmental health services through developing the knowledge
and skills of environmental health professionals.

* Protect and promote the profession by establishing appropriate standards for professional
practice.

* Promote the sharing of Best Practices through work with technical and professional groups
in developing those which are based on practical evidence-based techniques.

* Build coalitions with other professional associations, business, industry, and governmental
agencies to improve access to quality, cost-effective environmental health services.

* Promote standardized educational efforts that respond to ongoing and future environmen-
tal health issues.

* Improve strategic planning and decision-making through the use of a variety of confer-
ences and special meetings of experts.

e Build the professional environmental community through the Annual Educational
Conference, Journal of Environmental Health, various educational programs, and consul-
tations with members or others working in or interested in various aspects of environmen-
tal improvement.

* Establish and maintain a highly recognized credentialing and licensing program for envi-
ronmental personnel who seek to be at the top of their professional field and which is nec-
essary for maintaining employment and/or promotion. The premier credential issued and
recognized internationally is the Registered Environmental Health Specialist/Registered
Sanitarian certification.
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* Provide continuing education opportunities in various environmental areas to enhance the
knowledge and skills of environmental personnel as well as provide required knowledge
for maintaining credentialing or licensing.

* Become involved in program evaluation and accreditation of collegiate programs to ensure
that these programs meet the most recent standards of performance needed by students
when they enter the professional field.

* Engage the global environmental health community in the exchange of pertinent informa-
tion, new research, and Best Practices to resolve problems in an effective and inexpensive
manner.

e Partner with other agencies to develop effective environmental health training in
emergency response and preparedness.

* Provide extensive training and credentialing in food safety from the National Environmental
Health Association utilizing highly qualified nationally registered environmental health
personnel.

» Utilize research and development tools in a vast variety of environmental health areas to
help produce actionable information that can be immediately utilized.

* Respond to immediate emergencies such as the recent outbreak of bedbugs by providing
accurate information and resources to individuals, industries, and communities.

* Provide integrated pest management initiatives to help reduce potential vector-borne
diseases while preserving and protecting the environment.

* Inform the public and train personnel in the large number of issues related to children’s
environmental health and how best to prevent conditions that may affect these young
people throughout their lives.

* Develop programs on the air, water, land use, energy, institutional environment, built
environment, infection control, sewage, swimming areas, etc.

* Provide members’ services which provide information rapidly and efficiently as well as
establish an ongoing training schedule to ensure employees are kept up to date concerning
the latest Best Practices.

* Develop an institute food management training program provided by various professional
associations and other sources.

The National Restaurant Association’s Serve Safe® program along with other food training
programs are of great value to the industry and to the public. They are: Learn 2 Serve® from 360
Training; Food Protection Management Certification Program® from the National Registry of Food
Safety Professionals; and Food Protection Manager Certification Program® from Prometric.

Best Practices for Special Food Management Training Programs

* All of the above programs should require that the individuals upon completion pass the
comprehensive examination of the Conference for Food Protection/American National
Standards Institute (CFP/ANSI).

Note: The FDA Food Safety Cooperative Agreement to Build Capacity for State and Local
Regulatory Agencies has been awarded to the National Environmental Health Association.

This agreement, which is for a 5-year, $5 million cooperative effort, was announced on
August 26, 2015. Its function is to develop and implement training which is badly needed by
state, local, territorial, and tribal food and feed safety agencies. The National Environmental
Health Association will also research the training needs for the Integrated Food Safety System
inspectors and regulators and train instructors to meet the FDA Best Practices program. This is a
major movement toward standardizing as well as improving the efforts of all regulatory agencies
in food protection to prevent foodborne disease outbreaks and promote good health.
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THE PROBLEMS RELATED TO ADEQUATE PERSONNEL AND
BUDGETS TO PREVENT AND MITIGATE FOODBORNE DISEASE

Federal funding is essential for the maintenance of many state and local public health and environ-
mental health programs. The budget for the CDC has decreased from $7.07 billion in fiscal year
2005 to $5.98 billion in fiscal year 2013 and may be lowered further for 2016—-2017. This has not
only resulted in severe cuts at the CDC in programs and preparedness as well as the loss of highly
skilled people with huge amounts of practical experience, but also severe cuts in federal/state and
local programs resulting in once again losses of highly skilled individuals with excellent knowledge
and long-term experience. Forty-eight states, three territories, and Washington, DC, have reported
budget cuts and serious job losses. Instead of practicing prevention as the most effective and com-
mon sense approach to reduce potential disease and injury, the various departments have to resort
to putting out the fire after the problem has occurred. Some 75% of the CDC budget is distributed
to states, local agencies, and other public and private partners and is used to support services and
programs. (See endnote 50.)

In addition, the state and local public health workforce is declining at a substantial rate each
year. According to the Association of State and Territorial Health Officials, approximately 20% of
the various health agencies workforces are eligible to retire within the next 3 years and there do not
appear to be