








Home and
Office: Shelter
or Threat?

by Rembert Brown

ecent studies by EPA and other

federal agencies have uncovered
surprising, sometimes disturbing, facts
about the size, scope, and sources of
indoor air pollution.

Exposure to indoor pollutants takes
place in residences, public and private
buildings, and vehicles—collectively
classified as “indoor environments.”
The home, workplace, school,
automobile—virtually any enclosed
structure—contains hundreds of potential
sources of air pollutants, both natural
and manmade.

Most people today spend about 90
percent of their time in environments of
this kind. Such prolonged exposure
explains, in part, the high levels of
exposure to indoor air pollutants that
take place.

Also contributing is the general
“tightening” of buildings—residential
and other—that has taken place since
the 1970s in the national effort to
reduce heating and cooling costs.
Buildings are much better sealed and
insulated than they used to be. During
that same energy crunch, heating and
air-conditioning engineers cut back on
the amount of fresh air per building
occupant. These factors have combined
to increase personal exposure to indoor
air pollutants.

“Sick building syndrome” is the name
given the health symptoms caused when
occupants of modern energy-efficient
buildings have been exposed to indoor
air pollutants. These symptoms can
mimic those of many diseases, ranging
from colds and flu to more serious
disorders. Victims have reported
headache, eye irritation, sinus problems,
runny nose, cough, shortness of breath,
and nausea. Complaints have occurred
in offices, schools, health-care facilities,
and modern buildings of other types. In
addition, some well-recagnized
diseases— “Legionnaire's Disease”
among them—can be spread through
ventilating systems.

Key Exposure Sources

A number of commonly occurring
chemicals and other substances are
associated with sick building syndrome
and other ailments related to indoor air
quality problems. To help bring future
research efforts into proper focus, EPA
has pinpointed several key categories of
pollutants and sources within enclosed
environments:

e Combustion sources. Gas caoking
stoves, woodstoves, kerosene heaters,
and other unvented heating and cooking
units that employ combustion are major
sources of indoor pollutants such as
carbon monoxide, nitrogen dioxide, and
particulate matter.

Another major combustion source is
environmental tobacco smoke (ETS).
This term refers to tobacco smoke
released in an indoor environment. It is
also sometimes called “passive
smoking.” Chemicals in environmental
tobacco smoke include particulates,
benzene, styrene, nicotine, and a
number of other substances. ETS is
believed to pose a significant risk to
health, especially among spouses and
children of smokers.

® Materials and furnishings. Building
materials may be the source of asbestos,
formaldehyde, and other volatile organic
chemicals (VOCs). In particular, paints
and adhesives are major sources of
VOCs.

® Biological contaminants. Molds,
spores, bacteria, and viruses find
breeding grounds—and transport
mechanisms—in auto and building air
conditioners, humidifiers, ventilation
systems, and building materials.

& Human activities. The use of many
common household products such as
pesticides, paints, solvents, cleaning
agents, air fresheners, and toilet
deodorants may release significant
amounts of indoor pollutants. Taking a
hot shower can even release low levels
of radon and chloroform.

e Ambient (outdoor) environment.
Several indoeor pollutants, among them
radon, some termiticides, and
combustion products from automobiles,
originate outdoors but can collect and
concentrate indoors in residences,
schools, and other buildings.

Consult the box on “Indoor Air
Highlights” for specifics about major
indoor air pollutants, their sources and
effects, and what steps you can take to
deal with them.

How Big a Problem is Indoor Air
Pollution?

Since people spend the greater part of
their day—and their life—in various
indoor environments, it is of compelling
importance to seek accurate and early
information about the extent to which
people are exposed to indoor air
pollutants, the health effects which
those exposures may cause, and actions
people can take to reduce their risk.
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years later, he drank Seine water that
had been stored in copper containers.
This time, however, he got symptoms of
poisoning and suffered a long illness.
He concluded that it was not Seine
water, but the green or bluish deposits
of copper carbonate on the drinking
vessels that made strangers in Paris sick.
He replaced the copper container with a
wooden boxlike contraption for purifying
water. Because of his pioneering work,
Amy was granted by France the first
water filter patent ever issued
anywhere. He also published the first
book on filters ever to appear in the
world, and founded the first filter
factory.

Early in the 19th century, people
became increasingly concerned about
the pollution of water supplies. They
started recognizing that specific diseases
could be transmitted by water, and
realized the need for bacteriological
examination of water. The honors for
much of the pioneer work in mass
filtration go to England and Scotland.
The first filter used to treat water
supplied to a whole town was
completed by John Gibb at Paisley,
Scotland, in 1804; but, unlike today,
water had to be carted to consumers’
homes. A mere three years later,
however, filtered water was being piped
directly to consumers in Glasgow. The
companies that built these two systems
constructed a half dozen filter plants
within the next 20 years, but,
surprisingly, none was a success.

Water filtration started on a truly
large scale in 1829, when James
Simpson, an engineer of the Chelsea
and Lambeth water companies of
London, introduced a “slow” sand
process. In this type of filtration,
basically the same process still being
used today, solid matter is removed
from water by passing it through porous
material such as sand. A filter normally
consists of a bed of sand or crushed coal
(from 20 to 40 inches thick), supported
on a bed of gravel or some coarse
porous material, and contained in a
basin with various operating
accessories.

The two basic filtration processess in
use today are “slow” sand and “rapid”
sand. They are basically similar. The
difference between the two is, as the
names imply, how fast the water passes
through.

“Slow" sand is a much simpler
process, where you don’t have to
pretreat the water with chemicals before
filtration. However, it can only be used
in waters with small amounts of
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EPA estimates that the cost of
a single Giardia outbreak can
range from $23 million to $55
million dollars.

particles. With “rapid” sand, you have
to pretreat before filtration; the level of
pretreatment depends on how dirty the
source water is.

Also with “rapid,” you don’t need as
much land area for the treatment works,
so it's more appropriate for cities.
“Slow” needs more space for treatment,
so it's better for rural areas. Not
surprisingly, considering we're an urban
nation, 90 percent of all U.S. systems
are “rapid” sand.

In the 1850s in London, what has
come to be called the Broad Street
Pump Incident gave credibility to the
notion of linkage between contaminated
drinking water and disease outbreak. In
this case, considered by some to be the
birth of epidemiology, people living
near a local brewery were getting
cholera at an alarming rate, while those
working in the brewery seemed immune
to the disease.

A local physician, Dr. John Snow,
noticed that those working in the
brewery were using their own water
supply rather than drinking from the
pump used by citizens living around the
brewery. Snow believed the pump was
being contaminated by human waste. He
decided on a very practical application
of his theory of a working connection
between environmental factors and
health effects: he simply removed the
pump handle. As a result, cholera in the
neighborhood was eradicated. In 1855,
the filtration of all river-source water
supplies of London was made
compulsory.

The wisdom of mass filtration was
further confirmed in 1892 when Dr.
Robert Koch traced a cholera epidemic
in Hamburg, Germany, to its unfiltered
raw water supply. He did this by
observing that a town called Altona on
the opposite bank of the Elbe River from
Hamburg, used the same river water but
filtered it, and therefore had no disease.

Filters were not introduced in the
United States until about 1870 and were
of the “slow” sand type; the first
“rapid” sand filtration plant was built in
1902 at Little Falls, NJ, and is still in
use today.

Disinfection, or germ-killing, has been
practiced for millennia, with people

using heat, copper, silver, chlorine,
ozone, and ultraviolet rays to kill
microorganisms. For instance, boiling
has been employed since the beginning
of civilization to disinfect. Aristotle is
said to have advised Alexander the
Great: “Do not let your men drink out of
stagnant pools. Athenians, city-born,
know no better. And when vou carry
water on the desert marches it should
first be boiled to prevent its getting
sour.”

However, nothing in the field of water
disinfection came into use as rapidly
and as widely as chlorination.

Chlorine was first used in a crude
way to disinfect water supplies in
England in 1897. Then, in 1909, liquid
chlorine was developed for disinfection.
Subsequent development of equipment
for its automatic application has made
this procedure standard practice in most
modern treatment processes, and has
drastically reduced waterborne disease
throughout the world.

Chlorine now is normally applied
both before and after filtration.
Pre-chlorination controls the growth of
algae, reduces biological growth in
filters, and contributes to improved
filter efficiency. Post-chlorination
appreciably reduces the number of most
types of bacteria and viruses entering
the distribution system.

In this century, the ability of
disinfection and filtration to remove
bacteria from drinking water was
demonstrated by the virtual elimination
of waterborne typhoid fever and cholers
in the United States. For example, the
typhoid fever death rate in Pittsburgh
dropped precipitously in 1907 when a
waste treatment plant went into
operation. In addition, these cleansing
processes have brought under control
such debilitating diseases as amoebic
dysentery, shigellosis, and
salmonellosis.

In less developed nations, disinfection
and filtration are not widely practiced,
and diarrhea resulting from waterborne
microorganisms in both drinking and
bathing water remains one of the biggest
causes of death for infants and small
children. It has been estimated that
25,000 such deaths occur each day in
these countries.

“Throughout this century, remarkable
strides have been made in the United
States in protecting people from
dangerous waterborne pathogens,”
comments Lawrence J. Jensen, EPA's
Assistant Administrator for Water, “but
we still see outbreaks of giardiasis and
virus-caused illnesses. These cases
occur in situations where inadequate















on its national priorities list. In 1983,
EPA and DEP supervised the removal of
the storage tanks, 10,000 gallons of
waste liquids, and 68 drums of sludge.
“Taking the first tank off—that was a
good moment. The wheels had begun to
turn. We were out of the planning and
study process, and we were actually
doing something,” Aho said. Officials
completed soil treatment in 1987.

One of the most successful projects at
McKin was the soil treatment. Under
EPA and DEP supervision, Canonie
Environmental Services Corporation of
Indiana dug up and treated more than
12,000 cubic yards of contaminated soil.
Workers handling the soil wore
breathing masks and protective overalls.
The company used bulldozers and a
boring tool attached to a crane to
excavate the soil. It employed a
technology to treat the soil known as
soil aeration, a process that involves
some of the same equipment found in
portable asphalt batch plants.

The temporary aeration plant was
installed right on the McKin site.
Workers placed the contaminated soil
onto an enclosed conveyor belt leading
into the large aeration plant. The soil
entered the dryer unit of the plant,
where it was heated to 300 degrees
Fahrenheit. It was mixed and aerated to
allow the volatile contaminants to
evaporate. The gases were then driven
off and treated in a series of air
pollution control devices.

After lab analysis verified that the
contaminated soil had been adequately
treated, it was returned to the McKin
site. The soils removed by the boring
tool were stabilized with cement and
then reburied. The cement prevented
the soil from collapsing when adjacent
soil was excavated. The soil project took
a year to complete.

“Qur search for technology paid off.
We found a way to clean up the soil
on-site without having to truck it
someplace else, thereby creating a
potential problem for somebody else,”
Deland said.

Many new technologies, including
soil aeration, soil incineration, and
vacuum extraction are now available to
treat contaminated soil at Superfund
sites. When Congress reauthorized
Superfund at a level of $8.5 billion last
year, it asked EPA to find more
permanent on-site remedies that do not
threaten human health or the
environment. As Deland pointed out,
“now that we have demonstrated that
the cleanup can be done, future
cleanups will be easier because we're
beginning to master the intricacies of an

enormously complex problem and are
steadfastly developing new
technologies.”

Serian said overseeing the soil
aeration project at McKin was a
monumental task sometimes comparable
to riding a roller coaster. “The
potentially responsible parties needed a
quick turnaround to minimize costs. We
needed to approve actions based on
public health criteria, treatment
effectiveness, and quality assurance. We
made decisions daily,” he said.

Anyone seeing the McKin
Superfund site for the first
time in 1987 would find it
difficult to imagine the toxic
brew of wastes that once
existed at the site.

Patty D’Andrea, EPA coordinator for
Superfund Community Relations, said
the most crucial job for her in the
McKin site cleanup was to encourage
EPA to keep the public informed, and to
urge citizens and town, state, and
federal officials to work together.

“You can never give people too much
information. The more information you
give them, the more they feel
comfortable. If you keep them in the
dark, they get suspicious,” she said.

D’Andrea said people were initially
afraid of the air emissions during soil
aeration. However, EPA allayed those
fears by monitoring emissions in
people’s driveways. To address other
areas of public concern, EPA set up a
hotline at Gray’s Town Hall with
weekly updates on action at McKin, set
up an observation tower at the site for
the public, held public meetings,
provided fact sheets, and kept the media
informed.

The McKin site has left lasting scars
and has caused dramatic changes for
Cathy Hinds. She has become actively
involved in toxics issues and is now the
New England organizer for the National
Campaign Against Toxic Hazards. She
said the hazardous waste problem has
resulted in a strong citizens’ movement
that is winning victories because
citizens are persistent and putting
pressure on elected officials.

“One of the most successful moments
at McKin was when we found out that
when citizens joined together they
could get a response from officials. We

used the press to make the site more
inaccessible to kids. It felt good because
we cared and banded together and were
able to make something happen,” Hinds
said.

The human cost at the McKin site
may never be measurable. The financial
cost is. Thus far the cleanup has cost $6
million. Under a consent decree, the
parties potentially responsible for the
contamination of the site will pay this
bill. They also provided engineering
skills that contributed to the cleanup.
Ground-water cleanup at McKin will
begin by spring 1988. The settling
parties will also reimburse the
government for the cost of the operation
and will operate the ground water
remediation system until public health
levels have been achieved.

Meanwhile, Gray officials have spent
$350,000 to extend a water main to the
McKin area, worked numerous hours
coping with the problem, and have lost,
at least temporarily, the use of one of
their aquifers.

“Prevention is far cheaper than
cleanup. If we are to prevent the need
for future Superfunds, we must make
two major societal changes. We must
learn how to more efficiently destroy
hazardous waste so we don’t simply
move it from one site to another. And
we must dramatically reduce the
volume of hazardous waste that we as a
nation produce,” Deland said.

The McKin site has changed the way
Gray conducts its business. The town
has passed zoning restrictions to protect
aquifers, issued hazardous waste
licenses, and implemented a recycling
program for used oil. Town manager
Janis McGrath said, “In the 1970s
people didn’t realize what they were
doing at McKin. Now people in Gray
realize you can’t dump things into the
ground and expect problems to jyst go
away.”

The McKin site is just one of
thousands of cleanups expected to occur
across the nation. But the people who
cleaned up McKin will never forget this
particular site. They fought to protect
public health and the environment, and
they succeeded.

“It was an exhilarating moment to see
the site closed up, graded, loamed, and
seeded. | was able to stand out there in
my suit and Sunday shoes at the recent
media event on what was once a
hazardous waste site. All of us—local
and state officials and the public—had
come together to celebrate that the site
was cleaned up,” Serian said. O

(Supernovich is a Writer/Editor in the
EPA Region 1 Office of Public Affairs.)






that has plagued many streams.
Nonetheless, it has been endangered by
man.

As the Potomac winds through
mountains and farms, it is generally
rural. When it reaches metropolitan
Washington, millions of gallons of
wastewater and run-off pour into it.
More than a century’s worth of
untreated wastewater and run-off nearly
killed this great river.

In the late 1850s, U.S. Public Health
Service officials described the Potomac
as “malodorous...with gas bubbles from
sewage sludge over wide expanses of
the river.” Fish kills were
commonplace. In 1965, President
Lyndon B. Johnson declared the
Potomac River a “national disgrace.”

Were it not for the concern of federal,
state, and local officials, who have
parlayed over $1 billion into a
successful effort to reduce discharge
levels, the river would today be an open
sewer.

To understand how a river like the
Potomac could have come so close to
death, and require such intense efforts
to revive it, it is important to look at the
history of man’s invoivement in the
river's life.

In the 15th and 16th centuries, the
Potomac River was home to many
Indian tribes who fished for bass and
perch and dove for oysters and crabs.
The establishment of our national
capital created a vast population center
along the Potomac's banks and
tributaries. By the latter half of the 19th
century, urban sprawl characterized the
capital area. At the turn of the century,
the District and its suburbs teemed with
people, and the waste they generated
began to cause major disposal problems.

Little concern was given to the river.
Sewage collection trenches grew into
networks. Eventually, raw sewage
emptied into the river. The 20th century
saw pipes replacing trenches, but the
end result was the same: the Potomac
was an open cesspool. In the 1930s,
sewage treatment operations were begun
in many areas of the District, Maryland,
and Virginia, but Potomac water quality
grew worse.

To reverse the damage to this vital
waterway, the Interstate Commission on
the Potomac River Basin (ICPRB) was
formed in 1940. Later, in the 1960s, the
U.S. Department of the Interior's Federal
Water Quality Administration (one of
EPA's predecessors) and the states in
the Basin began closer monitoring of the

14

Potomac’s problem. Their purpose was
to find proper ways to control these
problems and, where possible, eliminate
them. Combined cooperation of all
levels of government was crucial to the
success of the Potomac cleanup.

In June 1867, the District of Columbia
adopted water quality standards for its
interstate waters.'The standards took
into account planned water uses, quality
standards to protect them, and a plan
for implementation and enforcement.
The standards were approved by
Secretary of the Interior Walter ]. Hickel
in January 1969.

When progress in implementing the
standards slowed, Hickel pulled
together the Conference on the Matter of
Pollution of the Interstate Waters of the
Potomac River and its Tributaries in the
Washington Metropolitan Area (also
called “Potomac Enforcement
Conference”) in April 1969.

The 1983 algae bloom aside,
all indications are that the
Potomac is recovering nicely.

Representing the water pollution control
agencies of Maryland, Virginia, and the
District of Columbia, the ICPRB, and the
Federal Water Quality Administration,
the Conference made recommendations
to enhance water quality in the Potomac
Basin.

Perhaps the most significant
recommendation called for design and
construction of advanced wastewater
treatment plants. The District took the
lead and proceeded to implement its
plans for construction of a major facility
at Blue Plains. On October 7, 1970, a
Memorandum of Understanding was
completed, clearing the way for the Blue
Plains project to get underway. The
Memorandum was directly responsible
for the initiation of many other major
wastewater treatment projects in the
Potomac Basin.

Since municipal wastewater, rather
than industrial or nonpoint source

pollution, was primarily responsible for
the Potomac's woes, improved treatment
of wastewater was the key to the river’s
return to health. The District of
Columbia metropolitan area, where 75
percent of the Potomac Basin's
population lives, contributes 80 percent
of the wastewater discharged, treated
and untreated, into the Potomac.

Owned and operated by the District of
Columbia and municipalities in
Montgomery and Prince Georges
Counties in Maryland, and Fairfax
County in Virginia, Blue Plains is the
largest municipal wastewater treatment
facility in America. It is also one of the
most technically advanced and effective.

The Clean Water Act of 1972 set
effluent discharge standards, permitting
requirements, and provided hundreds of
millions of dollars’ worth of federal aid
for projects like Blue Plains. The $500
million in combined federal, state, and
local funding is staggering, but the
success of the Blue Plains project, more
than anything else, is responsible for the
return to health of the Potomac Basin.

By the 1980s, water quality in the
Potomac had improved markedly. It
seemed as if the Potomac's problems
were over for good until 1983, with the
occurrence of a massive, 20-mile-long
bloom of microsystis aeruginosa algae.
Massive, sudden algae blooms threaten
marine life because algae robs the water
of essential oxygen. In the past, it was
believed that such blooms were caused
by nutrients in municipal wastewater
discharge. This time, however, official
measurements indicated that effluent
control programs were working. In 1983,
nutrients were entering the river at the
lowest rate since measurements began,
certainly at too low a level to account
for the algae bloom.

How could the observed high levels of
phosphorus be accounted for? EPA
concluded that the phosphorus was the
result of a phenomenon originating in
the sediment on the river's bottom.
Numerous hypotheses were
developed. The one that seemed most
plausible relied on a new theory which
held that algal absorption of carbon
dioxide raised the water’s pH to a point
where phosphorus was released from
the sediments and became an additional
food supply for growing algae.

It was decided that the Potomac
Eutrophication Model computer
program (developed to estimate the
effects on river aging of algae growth
and dissolved oxygen from both point
and nonpoint sources) could be
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1970 to 1985, and the emissions from
coal-fired power plants dropped by
almost 75 percent. These very dramatic
emissions reductions led to marked
improvements in air quality as well.
The composite average of TSP levels
measured at some 1,400 sites decreased
by almost 25 percent from 1976 to 1985.
At many sites the improvement was
even more pronounced.

As a result of the combined efforts of
EPA and the states, wide areas of the
country now enjoy air quality levels
better than those set out in the original
TSP standards. Even in the
approximately 97 counties which did
not meet the health-based primary TSP
standards earlier this year, air quality
levels had registered considerable gains.
All of this has meant a reduction in the
health risks incurred by millions of
Americans.

Nevertheless, in today’s society,
regulatory programs must be constantly
reevaluated, in light of progress made in
science and technology, to ensure that
the goals which society wants to
achieve are realized. The fundamental
goal of the TSP program was to protect
the public health and welfare from
particulate matter pollution. The
original 1971 NAAQS for TSP were
based on data analyzed in a 1969
“criteria document,” which summarized
and assessed the data then available on
the health and welfare effects of
particulate matter. Much of this data
came from epidemiological studies
dating back to the 1950s. Scientific
research and study, of course, did not
stop when the standards were set.
During the period when EPA and the
states were making such progress at
reducing particulate matter emissions,
progress of a different sort was being
made in our understanding of the health
and welfare effects of those emissions.

In particular, the relationship between
particle size and health effects was an
area where the Agency’s understanding
progressed significantly since 1971. The
original standards treated all particles
the same, regardless of their size or
chemical composition. Given the
monitoring capability and information
available in the early 1970s, this
represented a sound public health
policy, and indeed the implementation
of the TSP standards reduced health
risks. More recent work on particles,
however, has enabled a more refined
approach. Some experts called for the
use of chemical-specific indicators of
particulate matter (e.g., sulfates), while
others suggested that size-specific
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indicators cught to be used. The
arguments for a size-specific indicator
rested on studies showing that the
smaller particles penetrated more
deeply into the human respiratory tract
and were therefore more likely to pose a
health risk. In fact, occupational
standards had for some time recognized
the importance of particle size.

In addition, since the early 1970s,
new epidemiological studies had been
initiated, and the data used in some of
the older studies had been reanalyzed.
In 1976, as a result of an internal
Agency review and the
recommendations of the Agency's
Science Advisory Board, EPA decided
to revise the existing health and welfare
criteria document prepared in 1969 by
EPA's predecessor in air pollution
control, the Department of Health,
Education, and Welfare. Since some
important research was still in progress
and since other pollutants were then
deemed a higher priority, the review
process was scheduled to begin in 1979.
Once it began, the review involved a
fundamental reappraisal of the
particulate matter NAAQS. In the
process, EPA provided numerous
opportunities for review and comment
by the scientific community, industry,
and the general public.

Although there was general agreement
that a particle size indicator ought to be
used in place of the TSP indicator,
agreement on the specific size cut to be
used, and on almost all other aspects of
the NAAQS, came slowly. Agency staff,
the public, and the policymakers had to
come to grips with a scientific data base
that was inconclusive on some key
questions. In many cases the data
provided no evidence of a clearly

PM10 will focus control efforts
on the smaller particles which
can reach the thoracic or
lower regions of the respiratory
tract.

defined threshold, but suggested instead
the possibility of a continuum. Many of
the epidemiological studies used
measures of particulate matter that did
not correspond to any of the particle
size indicators being considered.
Compounding these problems was the
fact that the chemical makeup of
ambient particulate matter in the United
States today is not the same as it was
when the studies were done (the

difference being due to the change in
the mix of sources from the 1950s to the
present).

In sum, the new NAAQS for
particulate matter was one of the most
difficult decisions which the Agency
has confronted. In his March 1984
proposal to revise the standards, the
Administrator chose to propose ranges
rather than specific values. This was
done to illustrate and highlight the
difficulties in selecting the present

-standard. Following the proposal, the

Agency decided in 1985 to further
update its criteria document in order to
take account of certain new studies that
had emerged since the criteria
document was finished in 1982,

On July 1, 1987, EPA announced its
final decisions regarding the particulate
matter NAAQS. The old TSP indicator
was replaced by a new indicator that
includes only those particles that are 10
um or smaller. The new indicator for
airborne particulate matter has bsen
dubbed “PM10.” PM10 will focus
control efforts on the smaller particles
which can reach the thoracic or lower
regions of the respiratory tract—the
particles which are likely to be
responsible for most of the adverse
health effects. The new 24-hour primary
(or health-based) standard limits PM10
to 150 micrograms per cubic meter
(ug/m3) of air. In addition, a new
long-term primary standard limits
annual averages of PM10 to 50 ug/m3.
New secondary (or welfare-based)
standards were set equal to the primary
standards and are meant to protect the
public from adverse soiling and
nuisance effects.

These new standards will necessarily
lead to a thorough reappraisal of current
air quality and particulate matter
control strategies. Even while the
standards were still under review, the
states and EPA began developing a new
PM10 monitoring network. In addition,
the Agency developed statistical
methods for using TSP data to gauge the
probability of violating the PM10
NAAQS. The measured data and
probability estimates were used to help
design an implementation policy that
allows states some flexibility in
addressing their problems. Only areas
with measured violations, or a high
probability of violation, are required to
begin immediate regulatory actions.
Other areas have been asked to
“commit” to a course of appropriate
regulatory action once sufficient
ambient data have been collected, and a
problem has been demonstrated. This
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Report Details Status of
Nation’s Surface Waters

by Alice Mayio

How clean are America’s rivers, lakes,
and estuaries? Are they safe for
swimming and fishing? If not, what's
being done to clean them up and to
protect them from future degradation?

These are some of the questions
answered in EPA’s biennial report to
Congress, which summarizes what the
states and territories reported on the
quality of their rivers, lakes, estuaries,
and ground waters in 1986.

While finding significant
improvement in water quality over the
past 15 years, the report also reveals
that persistent pollution problems
remain. Pollution from nonpoint or
diffuse sources—e.g., runoff from
agricultural fields, construction sites,
and city streets—appears to be an
inereasing concern. Other major
concerns reported by the states include
toxic substances control; ground-water
protection; wetland loss; acid rain; and
limited money for pollution control.

Nevertheless, the report contains
positive signs: the nation’s ability to
treat its wastewater has increased
substantially, thanks to expenditures by
EPA, the states, and localities for
construction and upgrading of sewage
treatment facilities; and the states are
developing and implementing a variety
of ground-water protection activities.
Highlights of EPA's water quality
assessment follow.

One common measure of water quality
is the degree to which rivers, lakes, and
estuaries are clean enough to be used in
the ways for which they've been
officially designated, e.g., for activities
such as fishing, boating, and drinking,
The report finds that about
three-quarters of the nation’s assessed
waters are usable for their
state-designated purposes.

Where water qualtiy is impaired and
waters cannot be used for recreation,
fishing, or drinking, the causes most
commonly reported by the states
include fecal coliform bacteria
(indicators of disease-causing
organisms]; excess nutrients such as
phosphorus and nitrogen; turbidity;
oxygen-demanding substances; and
toxic pollutants.

For the first time, the states have
indicated that nonpoint sources of
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pollution may be the leading
contributors to water degradation.
Nutrients from fertilizer

runnoff, animal wastes, and
inadequate septic systems were seen as
the leading pollutants of nonpoint
origin in lakes.

At the same time, point sources of
pollution—that is, factories and sewage
treatment facilities that discharge wastes
to waterways through a pipe, conduit,
or other easily identifiable
point—remain as significant problems in
many waters, especially estuaries and
streams.

Twenty-two states found that 8,500
miles of rivers and streams were
affected by elevated levels of toxics
(above health or environmental
protection standards); 16 states reported
elevated levels of toxics in 362,000 lake
acres; and six states reported that 190
square miles of estuaries were affected
by toxics. Industrial dischargers and
agricultural runnoff were reported as the
leading sources of these toxics.

The states impose advisories or bans
on fishing when toxics are found in fish
tissue at elevated levels. These levels
include limits set by the U.S. Food and
Drug Administration; 24 states reported
imposing 286 fishing advisories, and 15
states reported 108 fishing bans
affecting portions of their waters.
Elevated levels of PCBs, mercury, and
chlordane were most often cited as the
reason for the advisories and bans.
These findings are incomplete, since not
all states provided information on
fishing restrictions, and methods of
reporting vary among states.

More than half of the U.S. population
draws drinking water from ground-water
supplies. Mississippi, Florida, Hawaii,
Nevada, and the Northern Marianna
Islands depend on ground-water sources
for at least 90 percent of their drinking
water needs. In these states and many of
the nation’s rural areas, alternative
sources of water may not be physically,
legally, or economically available.

Monitoring of ground-water
conditions by the states revealed that
failing septic tank systems, leaking
underground storage tanks, and
agricultural activities such as fertilizer

applications are leading sources of
ground-water pollution.

The report included specific examples
of pollution control efforts that clearly
benefited the nation’s surface waters.
For example:

® Vermont reported that sewage
treatment plant construction and
upgrading improved the quality of the
Dog, Winooski, and Connecticut rivers
and Lake Memphremagog.

# North Dakota reported a dramatic
reduction in levels of
oxygen-demanding substances in the
Red River since industrial controls were
imposed.

® Kentucky's Reformatory Lake, once
impaired for recreational fishing due to
low dissolved oxygen levels and high
levels of nutrients, improved when
better methods of livestock management
were instituted.

® In the Great Lakes, phosphorus
control programs such as phosphate
detergent bans successfully reduced
levels of this nutrient and improved the
condition of nearshore waters. Although
contamination of fish tissue and
sediments by toxic substances
continued to be & problem in many
areas of the Great Lakes, some declines
were noted in fish tissue, especially for
DDT and mercury.

Other examples can be found in
almost every other state.

New EPA and state initiatives in
pollution control include incorporation
of toxicity testing requirements into
discharge permits; development of
regulations for the use and disposal of
sewage sludge; and programs to pretreat
industrial discharges to municipal
sewage treatment facilities. Another new
initiative was the issuance of a 1986
strategy to identify the best way to
manage nonpoint sources and to
identify waters affected by nonpoint
source pollution. The report also
discusses a new, long-term EPA plan to
protect estuarine and coastal waters.

In February 1987, Congress revised
the Clean Water Act and gave EPA and
the states a number of new pollution
control responsibilities.

With such enhanced water pollution
control efforts in mind, EPA feels the
nation is getting closer to the day when
future reports will say yes, the waters of
the United States are clean. O

(Mayio is an Environmental Specialist,
Monitoring and Data Support Division,
EPA’s Office of Water.)
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Timber and Tourists:
Idaho Confronts Logging Issues

by David Wann

he slide showed a sunny, sandy

beach on the banks of an apparently
pristine Idaho stream. But looks can be
deceiving. “This,” said biologist Don
Anderson to the class of elementary
school sudents, “is a stream that is
dying from too much sediment.
Nonpoint source pollutants such as
sediment, nitrogen, phosphorus, organic
matter, and metals can have major
impacts on rivers and streams. In Idaho,
we get a lot of sediment from logging
activities. This sediment can be
especially harmful, not for the aquatic
death it causes, but rather the life it
prevents. When sediment builds up in
our streams and rivers, the fish can't
reproduce, insect life doesn't thrive, and
the whole ecosystem suffers.”

A fisheries biologist {the locals call
him a “fish cop”) with the Idaho Fish
and Game Department, Anderson is one
of many state and local specialists
working with EPA to remedy nonpoint
source problems. In Idaho, those
problems stem in large part from the
effects of timber harvesting and
associated road building.

Past water quality management
programs, such as Section 208 of the
Clean Water Act, provided for pollution
abatement plans and led to the
regulation of forest practices in some
states. Since the late 1970s, however, it
has become apparent that these
programs have not been adequate to
protect beneficial uses such as fisheries.
As a result, many states are currently
reevaluating the impacts of forest
practices on fish habitat.

Idaho is a national focal point for this
trend because of its attempts to develop
a viable strategy for implementing both
water quality standards and
“antidegradation” requirements for
nonpoint sources of pollution.
Anderson, a fifth-generation Idahoan,
has observed first-hand the effects that
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sediment can have on watershed quality
and productivity. His district is located
in the Payette National Forest in central
Idaho, where logging activities have
caused the primary sediment impact. In
fact, one of the country’s more
disturbing sedimentation “blow-outs”
occurred there in 1965. The South Fork
of the Salmon River at one time
produced 50,000 adult chinook salmon
per year—or more than half the salmon
population of the entire Columbia River
drainage system. In 1965, massive
mudslides caused by a major “rain on
snow event” washed out roads built on
unstable soils and slopes. (About
three-quarters of sediment impacts
result from road construction, a large
percentage of it in the first year.)

According to congressional testimony,
“Along 25 miles of the South Fork, the
soil seemed to dissolve and run like wet
concrete. The forest opened to reveal
swatches of naked bedrock as dislodged
trees flowed away.” In some stretches of
the 25-mile section, the sediment
accumulated to a depth of 12 feet.
Anderson recalled the creek being “a
gold-covered ribbon with a ripple of
water running over it——no rocks, no
holes, and certainly, no salmon habitat.”
An estimated $100 million was lost in
salmon and steelhead trout fisheries,
and as few as 300 salmon now remain
in that stretch of the river.

Logging affects fisheries habitat in
several ways. When erosion and runoff
are heavy, sediments settle into the
cobbled spaces (“interstices") in the
streambed. Oxygen can't get into the
spawning nests, and the offspring can
become physically entombed in their
own birthplaces. Those that do survive
must cope with reduced hiding cover as
well as a reduced food supply of insects
and other invertebrates. The interstices
also provide cover from turbulence so
that energy is not expended
unnecessarily, and, in early spring,
cover from hurtling chunks of ice. By

removing shade, logging can also raise
the temperature of the stream beyond
fish tolerance.

The whole ecosystem, in fact, can be
diminished by clearcutting practices
which leave too little deadwood, since
many micoorganisms, insects, and
mammals rely on forest debris. The
South Fork blowout and similar
occurrences—as well as the perceived
need to maintain some pristine
land—have resulted in Idaho becoming
a national focus for the issue of
nonpoint-source pollution from
silvicultural (logging) activities.
Conservation groups across the nation
are intently watching the progress in the
state; in effect, it has become a test case
for environmental action on non-point
source pollution.

Yet the issue is slippery, both
scientifically and politically. It has been
difficult to pinpoint the best methods to
quantify the impacts of a pollution
source that is generally not a single
event, but rather a slow, insidious
development. There is no such thing as
a “sediment meter,” and furthermore,
sediment itself is not a criteria pollutant
in state water quality standards,
although many states have turbidity
standards.

But how are scientists to distinguish
naturally occurring sediment from
human-caused impacts? How can the
public be made aware of the severity of
the problem, especially in a traditional
logging state? How to best enforce and
strengthen federal and state regulations
which must be generic in scope, while

nonpoint sources themselves are very

site-specific?

The Clean Water Act Amendments of
1987 require states to identify nonpoint
sources of pollution and set forth
actions to control these sources. Thus,
the states work in conjunction with
EPA, the U.S. Forest Service, the Bureau
of Land Management, and the timber
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The middle ground is
represented by people who
believe that there is a way to
have both Iogging and
environmental conservation.

Idaho we have some of the country's
best fisheries,” he says. “There are times
when it makes more sense to leave the
trees standing to protect those
fisheries."

According to a recent Wilderness
Society report, Forests of the Future, 73
of the 123 national forests are currently
losing money on their timber
operations: “Taxpayer losses will exceed
$2 billion over the next decade as the
Forest Service pushes logging onto ever
more steep, erosive, and remote
forestland.” Concerning the Idaho
forests in particular, the report says,
“All 12 forests in Idaho—with the
exception of the Challis—sustained
annual losses on their timber programs
from 1979 through 1984."

Martin has been working directly with
the Forest Service as well as the other
players in the Idaho forest planning
issue, including the state, BLM,
environmental and industry groups, and
Indian tribes.

“We're learning to listen to each
other,” he says. “And we're coming to
consensus on the types of techniques
that will make it far easier for us to
quantify sediment impacts. For
example, analysis of streambed
composition and biological indicators
such as numbers of insect larvae per
square foot are proving to be good,
workable tools.” Some of the techniques
now used permit biologists to make
direct correlations between sediment
and fish habitat quality. An example is
the nitrogen-cooled probe that lifts
small, frozen cross-sections right out of
the streambed to permit careful analysis
of the sediment’s impact on salmon
“redds”—or spawning nests.

Martin, whose background includes
10 vyears of field work in nonpoint
source pollution, feels that raising
public awareness is an important first
step in the process of finding solutions.
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“It takes a lot less sediment to impact
fisheries than most people realize,” he
says.

In an undisturbed, mature forest, .5
tons of sediment erode per acre per
year. In carefully managed logging
activities, 1-15 tons per year can erode,
while in intensely and carelessly logged
areas, sediment runoff can exceed 100
tons per year.

“By carefully studying fish ecology as
well as the physical and biological
properties of these watersheds,” Martin
explains, “we’ve realized that good
BMPs have got to be enforced or we're
going to lose a virtually irreplaceable
resource. People need to realize, too,
that drinking water supplies are being
impacted by sediment. Some towns
have been forced to go to alternate
sources of water because it became too
expensive to filter the sediment from
the water.”

Local residents seem somewhat
divided on the issue. Some drive cars
with bumper stickers that say
“Wilderness: Land of No Uses” and
refer to BMPs as “Biologically Malignant
Pillage.” This sector pushes for
upgrading the infrastructure in the state
to attract industries other than logging.
One of the more outspoken residents of
McCall, Idaho, said, “You’ve got to beat
the timber industry over the head, with
fish, to make them realize that
recreation is Idaho’s best option for the
future.”

To the Native American population,
the fisheries represent something more
than recreation. Having once relied on
bountiful supplies of “anadromous”
(ocean-migrating) fish, they have a
cultural and economic need for the
“tshawytscha” (chinook salmon), and
have become very active in the issue.
Like the other major players, they have
hired fisheries experts to help make
Native American participation more
effective.

Other residents are more in line with
the traditional thinking about

logging—reminding environmentalists
that the industry employs 11,000 people
in the state, and provides a tangible
commodity that can be diced up and
shipped off for profit.

The middle ground is represented by
people who believe that there is a way
to have both logging and environmental
conservation. One of these is lumber
mill owner/operator Bob Hitchcock, who
runs a state-of-the-art mill near McCall.
The mill is designed to use different
dimensions of lumber, which makes the
operation less reliant on cutting old
growth. In some cases, the high-grade
ponderosa pine is located so far up on
steep slopes that cutting it would likely
result in environmental impacts.

Hitchcock’s mill uses laser scanning
technology to get the most lumber out of
a given log. It also employs ultra-narrow
saw blades to waste as little as possible,
and what little waste there is gets
converted into electricity via
cogeneration and sold to Idaho Power
Company. “We can co-exist without
destroying each other,” says Hitchcock,
referring to the ongoing dialog with
environmental agencies and groups.

Underlying the whole issue, however,
is the larger issue of risk assessment.
Essentially, we need to decide what
level of environmental degradation we
are willing to accept for the sake of one
industry and its products.

Essayist Wendell Berry exhorts us to
“love the board before it becomes a
table, love the tree that yields the board.
and love the forest before it gives up the
tree.”

Bearing in mind all the tangible and
intangible benefits contained in them,
and the statutes that are designed to
protect them, the essential question
remains, “How much da we love our
forests?» O

{Wann is a Writer/Editor with EPA’s
Region 8.)
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appreciate the geopolitical factors that
influence the area and the way we
conduct our business. The areas in
which EPA has responsibility currently
consist of over 2,000 islands with an
approximate total land mass of 1,000
square miles. These islands are scattered
over an expanse of the Pacific Ocean
that exceeds the area of the contiguous
United States. Approximately 310,000
people call these islands their home.

The CNMI, Guam, FSM, RMI, and
ROP are in the Western Pacific Ocean in
an area called Micronesia, which is
slightly north of the equator and west of
the international dateline. The ROP is
the westernmost point, roughly 7,000
miles west-southwest of San Francisco.
American Samoa is in the South Pacific
Ocean and is considered part of the
Polynesian island group. American
Samoa is roughly 4,200 miles southwest
of San Francisco. As a partial
consequence of the geography, many of
the influences in these areas do not
come from the U.S. mainland; they
come from the Asian countries and
other countries within the Pacific Basin.
In addition, the geography, travel
limitations, and communication systems
make doing our “regular business” a bit
different. The task of making a phone
call to many areas can be a trying
experience, and it can take over 24
hours of constant travel to go from San
Francisco to the ROP (plus an extra day
because of the international dateline).
Taken together, all of these factors make
the Pacific a truly exciting and
challenging place for EPA.

All of the Pacific is varied in history,
political evolution, and culture. Those
familiar with the Pacific theater of
World War II will recognize the island
areas of Peleliu, Truk Lagoon, Guam,
Saipan, and others as sites of major
battles during the war. American Samoa
was once a coaling station for trading
ships in the South Pacific. And, of
course, there is a rich history of culture
and migration that is unique to these
islands and not yet fully understood by
students of the area. The complex
history and tradition of the islands
greatly influence the present day and
make each a unique experience.

Guam and American Samoa have
been U.S. territories since the late
1890s. They each now have
well-established forms of democratic
government. Guam’s first popularly
elected governor was elected in 1970;
American Samoa's in 1978. Each
territory also has an elected legislative
body, a judiciary system, and an elected
non-voting representative to the U.S.
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House of Representatives. Guam and
American Samoa are each
unincorporated territories. They are
recognized as U.S. possessions and are
under U.S. contral. All of

EPA’s programs apply to Guam and
American Samoa.

More recently, a major area of the
Pacific, the Trust Territory of the Pacific
Islands (TTPI), has been undergoing a
dramatic political transformation.
Originally established in 1947 as a
United States-administered strategic
trusteeship by the United Nations, the
TTPI was composed of the CNMI, RMI,__
FSM, and ROP. Two of the principal
goals of the trusteeship are for the

_United States to foster self-government

and self-determination for the area’s
peoples. These goals are now being
realized as each area selects and
finalizes a new political status.

In 1976, the United States approved
the covenant to establish the
Commonwealth of the Northern Mariana
Islands and the area was
administratively separated from the
TTPI, although it was still covered by
the trusteeship. In 1986, the United
States terminated the trusteeship with
respect to the CNMI and commonwealth
status became formally effective. As a
commonwealth, the CNMI owes
allegiance to the United States, but

Although the Pacific’s face is

changing quickly, there is still
the opportunity to “do it right

the first time.”

exercises greater self-government and
sovereignty than a U.S. territory. EPA
programs will continue to apply to the
CNMI.

Also in the mid to late 1970s, the
RMI, FSM, and RCP each formed
governments and began separate
negotiations with the United States on
future political status. The RMI and
FSM have elected to become freely
associated with the United States.
Under this arrangement they are
recognized as self-governing, sovereign
nations. The United States, however,
will retain certain strategic and
international relations interests in the
areas. The details of the arrangement
have been negotiated betweeen the
United States and the RMI and FSM. In

1986, the trusteeship was terminated for
the RMI and FSM-and their new status
became effective. Some EPA programs
will continue to apply until 1989 as part
of a three-year transition period.

The ROP has also indicated that it
wishes to become freely associated with
the United States under the same
general parameters as the RMI and FSM.
The formal approval process for this
new relationship is still underway.

All of the islands are undergoing
dramatic changes that create a diversity
of environmental challenges. Beneath
the serene, tropical beauty of the
islands, there are turbulent currents of
economic development and social
change. The world is looking to the
Pacific as a new economic frontier, and
the areas where EPA has responsibility
have not been left out. The islands face
the dual problems of managing rapid
modern-day development in an
environmentally responsible manner
while meeting the basic public health
needs of their people.

In some areas, life is relatively
unchanged from what it was 100 years
ago. In others, luxury resort hotels,
shopping centers, tract homes, and
traffic jams have taken the place of palm
trees over the last 10 years. The face of
the Pacific is rapidly changing and
added pressures are being placed on the
environment:

® More drinking water is needed and
the limited supplies of fresh water must
be carefully managed and protected.

® More solid and hazardous wastes are
being generated which must be safely
collected and disposed of.

® More wastewater is generated that
must be treated and properly disposed
of.

® More construction is occurring that
must be carefully managed to reduce
damage to rivers and reefs.

® More power will be generated and the
existing pristine quality of the air must
be preserved.

¢ More oil and hazardous materials are
being transported, thereby increasing
the danger of spills.

In addition to problems that are
rapidly emerging, the islands must also
cope with a backlog of existing ones.
Many people living in population
centers as well as small villages do not
have safe and dependable supplies of
drinking water or adequate waste
disposal facilities. Basic infrastructure
(water, power, wastewater) in the
population centers is often inadequate
for today’s demands, let alone those of
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Tracking
Environmental
Diseases with
Epidemiology

by Robert Griffin

pidemioclogy is the study of the

behavior of disease in populations.
As a separate discipline, it first arose
from the urgent need to make scientific
sense of the frightening and seemingly
capricious attacks of infectious illnesses
such as cholera and typhoid. Scientists
found, however, that the techniques
developed to study infectious diseases
also could be applied to chronic
diseases—for example, diabetes, heart
disease, and certain other conditions
including alcoholism and mental
illness. Now, these same techniques are
proving useful in studying the
association of disease with
environmental problems as well. Some
cancers, for example, have been linked
to exposure to chemical pollution.
Environmental epidemiology, however,
usually presents much greater difficulty
for investigators than does the study of
infectious disease.

According to Dr. Chad Hemick, a
medical epidemiologist with the Centers
for Disease Control (CDC) in Atlanta,
most diseases caused by environmental
problems are of a chronic nature.

“Infectious diseases usually have
short incubation periods and victims of
acute illness can often point to recently
ingested foods, or other factors that may
prove to be the culprit,” Hemick points
out. “Everyone who eats a tainted
cheese will know it within a few hours!
But chronic diseases usually develop
from a combination of risk factors,
unlike infections, which can be
attributed to a single, clearly identifiable
organism.”

“Concerns about the environment
aren’t necessarily based upon getting an
acute illness—at least in the short run,”
Hemick says. "Diseases caused by
factors in the environment may develop
over long periods of time, and they may
show up only as a greater-than-expected
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number of cancers, or frequent
incidence of other chronic disease
within a population.” In any
epidemiological study, one of the most
basic steps is to identify the common
circumstances, or “risk factors,”
associated with victims of the disease.
(See box.) Working backward from the
risk factors, epidemiologists can deduce
the cause and even suggest preventive
measures.

Sometimes an examination of health
statistics will alert officials to the
possibility of an environmental health
problem. Unusual “clusters” of chronic
disease victims may be cause for
suspicion. Sometimes the existence of
an environmental problem will be first
suspected by concerned citizens or
practicing phyicians, whose evidence is
merely anecdotal, or based on “hunch.”
In either case, the environmental origin
of a disease problem can be proved only
by a rigorous epidemiologic study.

But, even in cases where statistics
reveal a geographic clustering of disease
that could be of environmental origin, it
is sometimes difficult to prove the case.
Long latency periods in development of
chronic diseases, the fact that people
move from place to place, and the
difficulty in identifying all risk factors
to which they have been exposed over a
lifetime, serve to complicate the
environmental epidemiologist's work.
There are, however, exceptions: the
occurrence of illnesses such as mercury
poisoning or mesothelioma (a cancer
which is associated with asbestos
exposure) immediately suggest the
existence of an occupational or
environmental hazard.

Epidemiologic studies may be either
prospective or retrospective, and both
are applied to health problems that are
known or suspected to be caused by
factors in the environment.

In a prospective study, a “cohort,” or
population group, that has been exposed
to a suspected “risk factor” is followed
for a period of time—often many years.
The health of this population group is
carefully monitored and compared with
that ofa non-exposed population, or
“control group.” Health problems that
are unique to the first group, or that
occur in statistically significant
numbers, may be attributed to the risk
factor(s). An example of a long-term
prospective study is the continuing
follow-up on survivors of the atom
bomb blast at Hiroshima.

In a retrospective study,
epidemiologists begin with a known
disease condition. The challenge is to
deduce the set of circumstances shared
by all those with the disease, and
determine which of these may be
properly identified as risk factors.

Environmental epidemiologists point
out that their work can have immense
psychological value. A thorough
investigation sometimes will disprove
the existence of a suspected
environmental problem. For example,
citizens in South Carolina who lived
near a nuclear plant became alarmed at
reports suggesting they were at greater
risk of developing polychthemia vera, a
relatively rare blood disorder. They
suspected that its occurrence among
their neighbors was due to their
proximity to the plant. A careful
epidemiological study, however,
revealed that the blood disease was no
more frequent in South Carolina than
elsewhere.

Environmental epidemiologists
oint out that their work can
ave immense psychological

value.

EPA is involved in a number of
epidemiology programs. According to
Gunther Craun, with EPA’s Health
Effects Research Laboratory in
Cincinnati, the Agency offers assistance
to the Centers for Disease Control in
investigating outbreaks of suspected
waterborne disease. More importantly,
through a cooperative agreement with
the University of Pittsburgh, EPA
supports a Center for Environmental
Epidemiology. “The Center was
established in 1979 especially to
address the nation’s long-term research
needs in the areas of human mortality
and morbidity from exposure to
environmental contaminants,” Craun
observes. “It performs epidemiologic
studies, and works to improve
epidemiological study methods,
including statistical and analytical
techniques. The Center staff also
assesses environmental exposures in
support of epidemiologic investigations,
and assists EPA in identifying areas
where the science of epidemiology can
support the agency’s mission.”

Examples of the Center’'s work
include such projects as assessing the
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