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and they will not yield quickly to our
efforts,” Ruckelshaus said.

“In setting out to find soiutions to the
environmental issues of the eighties and
nineties, we start with a keen apprecia-
tion of the difficulties involved. Finding
the evidence of contamination, assessing
the threat, correcting the damage, setting
up preventive measures, and paying the
price of protection—all raise questions of
science, technology, and public policy
that are as difficuit as they are important.

“In a number of cases, we must decide
whether the very fear of risk is sufficient
cause to act, or whether we must await
more certain evidence that the risk is
real. In these and other cases, we tack
both certainty as to the degree of risk
and proven technology to remove it. In
nearly every case the cost of protection
gives pause to any public servant who
must weigh the investment of public
funds against the value of the protection
to be purchased. We must make judg-
ments with whatever information we
have and expect to learn more as we go.

“| believe that EPA’s highest priorities
in the years ahead are to maintain prog-
ress, improve our understanding and
knowledge, and anticipate new chal-
lenges. All this must be done while
strengthening our partnership with State
and local governments and maintaining
public support and trust.”

The new report explores the pollution
problems and corrective efforts.

The report was prepared by the EPA
Office of Management Systems and
Evaluation, with the cooperation of the
Agency's program offices.

This article reviews highlights of the re-
port’s findings on the progress and chal-
lenges in four major environmental
areas: water, air, land, and contro! of
pesticides and toxic substances. Key find-
ings in the report follow:
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Water

Whe er A was cnawmished in 1970, the
Nation was painfully aware of the poliu-
tion of its public waters. For example:

¢ The {zaak Walton League described the
Willamette River in Qregon as a “stinking
slimy mess, a menace to public health,
esthetically offensive, and a biological
cesspool.”

® |n the Nation's capital, huge mats of
smelly, floating algae clogged the Pato-
mac River.

® Escambia Bay, East Bay, Pensacola
Bay, and Santa Rosa Sound, Florida,
were so polluted that frequent fish kills
were measured in terms of square miles
of dead fish.

During the years since, individual
citizens, businesses, industries, and
governments have achieved important
successes in restoring water quality.
Sport fishermen again line the banks of
the Willamette, the Potomac has raft
races, fishing derbies and waterfront fes-
tivals, and rather than massive fish kills,
shrimp and oysters are back in Pensacola
Bay.

These are not isolated instances of im-
provement. The best available State and
Federal data indicate that the quality of
most of the Nation’s streams has held
constant or improved over the last 13
years despite increases in pollution dis-
charges as a result of the Nation’s pop-
ulation and industrial growth.

A 1983 assessment of water guality im-
provements from 1972-1982 conducted
by the Assocation of State and Interstate
Water Pollution Control Administrators
and the States showed that of 444,000
miles of rivers and streams surveyed,
water quality of 47,000 miles of streams,
measured against conventional pollu-
tants, improved; 11,000 miles declined,
and 297,000 miles showed no major
change. Information on 90,000 miles of
streams surveyed was not available.

Similar trends were reported for lakes.
These water quality improvements reflect
the success of the approaches to poliution
control prescribed under the Clean
Water Act. Increases in pollution from in-
dustries and municipalities as a result of
industrial and population growth have
been offset in most places by improved
treatment of wastewater,

Ground
Water

Ground water is a major source of
water for agriculture and industry. In
addition, about half of all Americans, and

Jp to 95 percent of those in rura: areas,
rely on ground water as their principal
source of drinking water.

Once contaminated, ground water may
be impossible to clean up. it moves
slowly—typically only 5 to 50 feet a
year—through porous aquifers that may
be several hundred feet underground.
Plumes of highly concentrated con-
tamination may remain in ground-water
aquifers for years. Little is known at this
time about the extent of ground water
contamination or the health effects
associated with its contamination.

States have identified the following
sources of ground-water contamination
problems:

Major problems: Industrial and munic-
ipal landfills and fagoons; leaking under-
ground storage tanks; and chemical, oil
and brine spills.

Intermediate problems: well injection;
pesticides; fertilizers; and septic tanks.

Minor problems: salt water and brack-
ish water intrusion; road salts and feed-
fots.

Variable problems by site: wastewater
treatment; land application of municipal
sewage; and mining.

Of all these problems, those caused by
leaking storage tanks have been drawing
the most attention recently. These tanks
are used to store various types of liquids,
including gasoline, hazardous and toxic
chemicals, domestic fuels, process chem-
icals and wastes.

The waste from such leakage is tre-
mendous. For example, in just one State,
Maine, it is estimated that as many as 25
percent of the underground gasoline
storage tanks at the 10,000 or more retail
gasoline outlets in the State may be
leaking. The estimated waste discharged
each year from these leaking tanks in
Maine is 11 mitlion gallons.

Drinking
Water

When the Safe Drinking Water Act be-
came law, there was public uncertainty,
not only about purity, but in some cases
about who provided the water and was
responsible for its quality.

The Federal Government knew of
about 19,200 public water systems in
1969. At present more than 59,000 sys-
tems provide water on a dzily basis. In
addition, more than 164,000 other sys-
tems operate seasonally or serve the
traveling public. Almost two-thirds of the
58,000 community water systems in the
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serious criteria pollutant problem. The
pollutants which form it, nitrogen diexide
and volatile organic compounds, are emit-
ted approximately equally by mobile and
stationary sources.

Particulates: Though not as serious a
problem as ozone, the particulate prob-
lem is quite widespread and, in some
areas, quite severe. Much of the problem
is due to large amounts of wind-biown
dust.

Carbon Monoxide: Like ozone, the car-
bon monoxide problem is most severe in
large urban areas. This is due to the
large number of cars in cities, which are
the primary source of this poliutant.

Lead: While the national levels of lead
are well below the ambient standard, this
pollutant is still a great concern in certain
areas, especially around lead smelters.

Sulfur Dioxide: Sulfur dioxide is a con-
cern both because of its effects on
human health and because of its role in
acid rain. The primary source is electric
utilities.

Air Toxics: There is increasing evidence
of human exposure to toxic chemicals in
the air and concern that some of these
chemicals may pose immediate and long-
term healith problems, including cancer
and birth defects. In many cases, EPA
lacks adequate information on what toxic
chemicals are being released into the air
and what quantities of chemicals are
being generated. Information is also lack-
ing on what health effects they have in
the concentrations found in outdoor air.

Acid Deposition: State programs under
the Clean Air Act emphasize the local
effects of pollution, and not environmen-
tal effects hundreds of miles away. Now
greater attention is being focused on the
transport of sulfur and nitrogen dioxides
that contribute to acid deposition, and
there is concern about the long-range
transport of ozone from large industries.

Indoor Air Pollution: The quality of in-
door air is affected by individuals who
smoke, by fumes given off by some
building materials, by fumes from
heating and cooking devices, and by a
variety of other activities and sources.
Levels of criteria and other air pollutants
inside buildings are in some cases much
higher than levels at which standards are
set for pollution outdoors. EPA is
focusing its efforts on carefully assessing
whether indoor air poliution presents
health risks, a potentially serious concern
because Americans spend an average of
70 to 90 percent of their time indoors.
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Land

covironmentiai prolecton Nas 1rocusea
historically on air and water pollution.
While the Federal government has been
invoived in protecting wildlife and other
special areas from development since the
turn of the century, it was not until the
1970s that there was much public con-
cern about poliution of the land. Now it
is apparent that contamination of the
land not only threatens to restrict future
uses of the land but aiso affects the qual-
ity of the surrounding air and water. Love
Canal in New York State, the Valley of
the Drums in Kentucky, and Times Beach
in Missouri are notorious examples of
this. All have been severely damaged by
careless disposal of hazardous waste.

While these sites are among the worst,
similar situations across the country have
raised public awareness of the environ-
mental and health hazards that can be
caused by hazardous waste problems.
One of the Nation’s top environmental
priorities is to clean up these problems
and to regulate hazardous waste han-
dling to prevent similar problems in the
future.

Most of the six billion tons of wastes
dumped onto the land each year are rela-
tively non-hazardous. Half of these
wastes, for example, are agricultural
wastes, including the unharvested por-
tions of crops. However, a signifi-
cant portion of the non-agricultural
wastes, particularly those from industrial
sources, can pose significant hazards to
public health and the environment when
they are carelessly disposed of. An es-
timated 165 million tons per year of
these wastes are subject to regulation as
hazardous waste under current law.

Hazardous wastes can cause fires and
explosions, corrosion and acid burns.
Health effects range from headaches,
nausea, and rashes to serious im-
pairment of kidney and liver functions,
cancer, and genetic damage.

Recognizing problems in the genera-
tion and disposal of such wastes, Con-
gress enacted several laws to protect
health and the environment. These laws
are aimed at two basic objectives:

e Proper management and disposal of
wastes being generated now and that
will be generated in the future.

e Cleanup of sites where the results of
past disposal practices now threaten sur-
rounding communities and the environ-
ment.

Wastes are seemingly inevitable by-
products of virtually all activities people

pursue 1in tneir aaly Hves. cvery major
sector of the economy contributes.

The kinds of wastes produced and their
effects vary greatly. As a result, they
need different levels and types of control.
These wastes are primarily from five
sources: agriculture (50 percent of total),
mining and milling (39 percent), industry
(7 percent), municipalities (3 percent),
and utilities (1 percent).

Agriculture
and Forestry

Of the six billion tons of waste each
year, half is from farming and forestry.
The threat posed by most of this waste is
relatively small. Much forestry waste is
now burned for energy and agricultural
waste is mostly plowed back into fields
or burned. Some wastes, like unused
pesticides and empty pesticide con-
tainers, do present special hazards. EPA
sets requirements for the disposal of pes-
ticide containers and unused pesticides.

Mining

Wastes

Anocther 39 percent of the total waste
generated is from mining. These wastes
consist primarily of “overburden,” the
soil and rock cleared away before
mining, and “tailings,” material dis-
carded during ore processing. Mining
wastes are generally classified as a low
hazard waste, but are a problem because
of the large volumes generated. Federal
law limits EPA to identifying potential
health, safety and environmental hazards
of mining wastes and determining the
need for further regulation.

Iindustrial
Wastes

Industries are the major source of
hazardous wastes. While it is not yet
known what portion of the 400-million-
ton annual total of industrial wastes is
hazardous, a recent EPA survey es-
timated that roughly about 165 million
tons of hazardous waste subject to cur-
rent Federal requirements are generated
by industry each year. Aithough this
hazardous waste is generated by the full
range of major American industries, the
chemical industry accounts for over 70
percent of the total.

EPA and the States share responsibility
for managment of newly generated
hazardous wastes under the Resource
Conservation and Recovery Act — a “cra-
die to grave” effort covering the genera-
tion, transportation, storage, treatment
and disposal of today’s hazardous
wastes.















Risk in a Free Society

Ill a dpeeudl al rinuelun umvelauy rcb-

ruary 18, EPA Administrator William
Ruckelshaus discussed the subject, “Risk
in a Free Society,” as it involves the
chemical products and byproducts of
modern technology. He was speaking to
1,000 Princeton alumni at Alumni Day at
the University.

Later in the day, Ruckelshaus received
the highest honor that Princeton can bes-
tow on an alumnus—the Woodrow Wil-
son Award. The award is presented an-
nually on Alumni Day “to the alumnus of
the undergraduate college whose activi-
ties exemplify Woodrow Wilson's ideal of
Princeton in the Nation’s service.”

Here are excerpts of the Administrator’s
remarks on the issue of risks from chem-
icals today:

“When | began my current, and
second, tenure as Administrator of EPA,
my first goal was the restoration of pub-
lic confidence in the Agency, and it was
impressed upon me that straightening
out the way we handled health risk was
central to achieving it. Needless to say,
EPA's primary mission is the reduction of
risk, whether to public health or the en-
vironment. Some in America were afraid.
They were afraid that toxic chemicals in
the environment were affecting their
health, and more important, they sus-
pected that the facts about the risks from
such chemicals were not being accurately
reported to them, that policy con-
siderations were being inappropriately
used in such reports, so as to make the
risks seem less than they were and ex-
cuse the Agency from taking action. Even
worse, some people thought that the
processes we had established to protect
public health were being abused for
crass political gain.

"
Whether this was true or not is almost
beside the point; a substantial number of
people believed it. Now in a society such
as ours, where the people ultimately de-
cide policy—what they want done about
a particular situation—the fair exposition
of policy choices is the job of public
agencies. The public agency is the re-
pository of the facts; you can’t operate a
democratic society, particularly a com-
plex technological one, unless you have
such a repository. Above all, the factual
guardian must be trusted: a failure of
trust courts chaos. Chaos, in turn, creates
its own thirst for order, which craving in
its more extreme forms threatens the
very foundation of democratic freedom.
So in a democracy a public agency that
is not trusted, especially where the pro-
tect'on of public health is concerned,
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might as well close 1ts doors.

“I described a possible solution to this
problem last June in a speech to the
National Academy of Sciences. The
Academy had stated in a recent report
that Federal agencies had often confused
the assessment of risk with the man-
agement of risk. Risk assessment is the
use of a base of scientific research to de-
fine the probability of some harm coming
to an individual or a population as a re-
sult of exposure to a substance or situa-
tion. Risk management, in contrast, is the
public process of deciding what to do
where risk has been determined to exist.
It includes integrating risk assessment
with considerations of engineering
feasibility and figuring out how to ex-
ercise our imperative to reduce risk in the
light of social, economic and political fac-
tors.

“The report proposed that these two
functions be formally separated within
regulatory agencies. | said that this
appeared to be a workable idea and that
we would try to make it happen at EPA.
This notion was attractive because the
statutes administered by many Federal
regulatory agencies typically force some
action when scientific inquiry establishes
the presence of a risk, as, for example,
when a substance present in the environ-
ment, or the workplace or the food chain,
is found to cause cancer in animals. The
statutes may require the agency to act
according to some protective formula: to
establish ‘'margins of safety’ or ‘prevent
significant risk’ or 'eliminate the risk.’

“"When the action so forced has dire
economic or social conseguences, the
person who must make the decision may
be sorely tempted to ask for a
‘reinterpretation’ of the data. We should
remember that risk assessment data can
be like the captured spy: if you torture it
long enough, it will tell you anything you
want to know. So it is good public policy
to so structure an agency that such
temptation is avoided.

“But we have found that separating the
assessment of risk from its management
is rather more difficult to accomplish in
practice. In the first place, values, which
are supposed to be safely sequestered in
risk management, also appear as impor-
tant influences on the outcomes of risk
assessments. For example, let us sup-
pose that a chemical in common use is
tested on laboratory animals with the ob-
ject of determining whether it can cause
cancer. At the end of the test a propor-
tion of the animals that have been ex-
posed to the substance show evidence of
tumor formation.
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tests like these, the doses given are ex-
tremely high, often close to the level the
animal can tolerate for a lifetime without
dying from toxic non-cancer effects. En-
vironmental exposures are typically
much lower, so in order to determine
what the risk of cancer is at such lower
exposures—that is, to determine the
curve that relates a certain dose to a cer-
tain response—we must extrapolate
down from the high-dose laboratory
data. There are a number of statistical
models for doing this, all of which fit the
data, and all of which are open to debate.
We simply do not krow what the shape
of the dose-response curve is at low
doses, in the sense that we know, let's
say, what the orbit of a satellite will be
when we shoot it off.

“Next, we must deal with the un-
certainty of extrapolating cancer data
from animals to man, for example, de-
termining which of the many different
kinds of lesions that may appear in an-
imals are actually indicative of a prob-
ability that the substance in question
may be a human carcinogen. Cancer is
cancer to the public, but not to the patho-
fogist.

IIF

inally, we must deal with uncertainty
about exposure. We have to determine,
usually on the basis of very scant data,
and very elaborate mathematical models,
how much of the stuff is being produced,
how it is being dispersed, changed or de-
stroyed by natural processes, and how
the actual dose that people get is
changed by behavioral or population
characteristics.

“These uncertainties inherent in risk
assessment combine to produce an enor-
mously wide range of risk estimates in
most cases. For example, the National
Academy of Sciences report on saccharin
concluded that over the next 70 years the
expected number of cases of human
bladder cancer resulting from daily expo-
sure to 120 mg of saccharin might range
from 0.22 to 1,144,000. This sort of range
is of limited use to the policy maker and
risk assessment scientists are at some
pains to make choices among possibili-
ties so as to produce conclusions that are
both scientifically supportable and us-
able.

“Such choices are influenced by val-
ues, which may be affected by pro-
fessional training, or by ideas about what
constitutes ‘good science,’ and, of course
by the same complex of experience and
individual traits that gives rise to per-
sonal values in all of us. An oncologist,
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Tormat sense. 1nis Is embodied In ad-
ministrative taw and has always been
part of our ordinary procedure in pro-
mulgating rules. Nor do | mean a mere
public reiations campaign to popularize
Agency decisions. Public relations
smoothes over; | think we need to dig
up. We have to expose the assumptions
that go into risk assessments. We have to
admit our uncertainties and confront the
public with the complex nature of de-
cisions about risk.

'

Living in a technologicdl society is like
riding a bucking bronco. | don't believe
we can afford to get off, and | doubt that
someone will magically appear who can
lead it about on a leash. The question is:
how do we become better bronco bus-
ters? | think a great part of the answer is
to bring about a major improvement in
the quality of public debate on environ-
mental risk.

“This will not be easy. Risk assessment
is a probabilistic calculation, but people
don’t respond to risks “as they should” if
such calculations were the sole criterion
of rationality. Most people are not com-
fortable with mathematical probability as
a guide to living and the risk assessment
lingo we throw at them does not increase
their comfort. Tell somebody that their
risk of cancer from a 70-year exposure to
a carcinogen at ambient levels ranges be-
tween 10-5 and 10-7, and they are likely
to come back at you with, ‘Yeah, but will
| get cancer if | drink the water?’ Also,
attitudes toward risk are subjective and
highly colored by personal experience
and other factors not fully captured by
risk assessments.

"We have some research on this,
which points out that people tend to
overestimate the probability of un-
familiar, catastrophic and well-publicized
events and underestimate the probability
of unspectacular or familiar events that
claim one victim at a time. Many people
are afraid to fly commercial airlines, but
practically nobody is afraid of driving in
cars, a victory of subjectivity over actua-
rial statistics.

"In general, response to risks is most
negative when the degree of risk is un-
known and the consequences are particu-
larly dreaded. Expert assessment does
not seem to help here. People will fight
like fury to keep a hazardous waste facil-
ity out of their neighborhood, despite ex-
pert assurances that it is safe, while peo-
ple living under high dams located on
earthquake faults pay scant attention to
expert warnings.

“QOther hazard characteristics influence
public perceptions of risk. For example,
the voluntary or involuntary nature of the
risk is important. People will accept far
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greater risks from anving an automonotie
than they will from breathing the emis-
sions that come out of its tailpipe; the
former is voluntary, the tatter, in-
voluntary. People also take into con-
sideration whether the risk is distributed
generally throughout the population or
affects only a small identifiable group.
Public response to the discovery of a tox-
icant that may resuit in 200 additional
cancers nationwide is liable to be quite
different from public response to the
same number of cases in one county
with a population of say, 3000.

“The way risks and options are pre-
sented also influences perceptions. You
might be worried if you heard that
occupational exposure at your job doubled
your risk of some serious disease; you
might be {ess worried if you heard that it
had increased from one in a million to
two in a million. Surveys using physi-
cians as subjects found that their prefer-
ences for treatment options changed
markedly when the risks of these options
were expressed in terms of lives saved
rather than in terms of deaths occuring,
even though the two forms of expression
that were compared were mathematically
identical. Finally, research has shown
that beliefs about risk are slow to
change, and show extraordinary persist-
ence in the face of contrary evidence.

"Many people interested in environ-
mental protection, having observed this
mess, conclude that considerations of
risk lead to nothing useful. After all, if the
numbers are no good and the whole
issue is so confusing, why not just
eliminate all exposure to toxics to the ex-
tent that technology allows? The problem
with such thinking is that, even setting
aside what | have just said about the
necessity for improving the national de-
bate on the subject, risk estimates are the
only way we have of directing the atten-
tion of risk management agencies toward
significant problems.

I /4

There are thousands of substances in
the environment that show toxicity in an-
imals; we can’t work on all of them at
once, even with an EPA ten times its cur-
rent size. More important, technology
doesn’t make the bad stuff ‘go away;’ in
most cases it just changes its form and
location. We have to start keeping track
of the flow of toxics through the environ-
ment, to what happens after they are
‘controlled.’ Risk management is the
only way { know to do this.

“In confused situations one must try to
be guided by basic principles. One of my
basic principles is reflected in a quotation
from Thomas Jefferson: 'If we think (the
people) not enlightened enough to ex-
ercise their control with a wholesome

aiscretion, the remeay 1S Not (o axke it
from them, but to inform their discre-
tion.’ Easy for Aim to say. As we have
seen, informing discretion about risk has
itself a high risk of failure.

“However, we do have some recent ex-
perience that supports the belief that bet-
ter information inclines people to act
more sensibly. In Tacoma, Washington,
we have a situation where a copper
smeiter employing around 600 people is
emitting substantial amounts of arsenic,
which is a human carcinogen. We found
that the best available technology did not
reduce the risk of cancer to levels the
public might find acceptable. In fact, it
looked as if reducing to acceptable levels
of risk might only be possible if the plant
closed. | felt very strongly that the people
in Tacoma whose lives were to be
affected by my decision ought to have a
deeper understanding of the case than
they could get from the usual public
hearing process.

“Accora |

ccordingly, we organized an ex-
traodinary campaign of public eduction
in Tacoma. Besides the required public
hearing, we provided immense quantities
of information to all communications
media, arranged meetings between com-
munity leaders and senior EPA officials,
including myself, and held three work-
shops at which we laid out our view of
the facts. | think most people appreciated
this opportunity, and we certainly raised
the leve!l of discussion about risk. So un-
usual was this kind of event that some
inferred that | was abdicating my respon-
sibility for this decision, or that somehow
the Tacoma people were going to vote
on whether they wanted jobs or health.
After some initial confusion on this score
we made it clear that it was entirely my
decision, and that while | wanted to hear,
| was not committed to heed.

"Although | suppose some would have
been happier continuing in their fond be-
lief that we could provide absolute safety
with absolute certainty, and were dis-
turbed by these proceedings, in all |
would call it a qualified success. Those
who participated came away with a bet-
ter understanding of the anatomy of en-
vironmental decisions, and local groups
were able to come up with options that
increased protection while allowing the
plant to remain open, options that are
well worth considering as we put
together our final decision.

“What are the lessons of Tacoma?
Shortly after we began the workshops,
people started sporting buttons that said,
'BOTH, * meaning they were for both
jobs and health. | took this as a good
sign, that people were attending to the
balance between economic realities and
environmental protection. 'Both’ is a
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good idea, and in most cases we can
have it, if we’'re smart. Another {esson is
that we must improve the way we pre-
sent risk calculations to the public.
There was too much tendency to trans-
late risks of cancer into cases, with no re-
gard to qualifying assumptions and un-
certainties. Cancer threats make great
headlines and the inclination to infer
certainty where none exists is very
powerful. We must take seriously our
obligation to generate lucid and un-
ambiguous statements about risk. Finally,
Tacoma shows that we have to prepare
ourselves for the other Tacomas. En-
vironmental stress falls unevenly across
the land and we have a special responsi-
bility to people in communities that suf-
fer more than their share. We are pre-
pared to make the extra effort in such
communities, as we did in Tacoma.

"We must also improve debate on the
national level. This may prove more dif-
ficult, as Washington is a most con-
tentious place. Also, at the national level
things tend to polarize perhaps more
than they should, given how much we
know about environmental heaith ques-
tions. Typically, where we obtain evi-
dence of an environmental threat, opin-
ion divides between those who want to
eliminate the risk as quickly as possible,
with littie concern about cost, and those
who deny the threat exists. Fights be-
tween these groups can go on for a long
time, time during which the object of the
battle, the pollutant, remains in the en-
vironment. Acid rain threatens to become
this kind of dispute.

,4

And s0 too was the case of ethylene
dibromide. As you may know, we recent-
ly banned the major uses of EDB, a grain
and fruit fumigant that has been identi-
fied as a carcinogen, and which enters
the human diet through residues in food
and via ground water contamination. By
means of that ban, which applied to
grain fumigation, we insured that EDB
would immediately begin to diminish in
the human food supply. Since there is
still EDB in the grain products already in
storage or on grocers’ shelves, we set
maximum acceptable residue levels for
different products, the levels getting low-
er in products closer to the point of con-
sumption. We will act soon on the use of
EDB as a citrus fruit fumigant, its only
remaining use in connection with the
human food chain. (see story on p. 18]

“Needless to say, we were criticized
both for going too far and for not going
far enough. But in cases such as this, my
personal predilection is to avoid the ex-
tremes and act to reduce, as quickly as
possible, environmental exposure to sub-
stances that appear unacceptably risky,
and to do so with as little social or eco-
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nomic disruption as possible. This gener-
ally satisfies no one, but | am convinced
itis in the long term public interest.

“What was dissatisfying about the EDB
case was the substantial confusion sur-
rounding the risk issues involved. Some
say that we stir up cans of worms when
we expose the risk judgments we make.
I think we must do better than we have
done, and let the worms crawl where
they may. Let me now propose some
principles for more reasonable dis-
cussions about risk.
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First, we must insist on risk caicula-
tions being expressed as distributions of
estimates and not as magic nhumbers that
can be manipulated without regard to
what they really mean. We must try to
display more realistic estimates of risk to
show a range of probabilities. To help do
this we need new tools for quantifying
and ordering sources of uncertainty and
for putting them in perspective.

“Second, we must expose to public
scrutiny the assumptions that underlie
our analysis and management of risk. If
we have made a series of conservative
assumptions within the risk assessment,
so that it represents an upper bound es-
timate of risk, we should try to com-
municate this and explain why we did it.
Aithough public health protection is our
primary value, any particular action to
control a poilutant may have effects on
other values, such as community stabii-
ity, employment, natural resources or the
integrity of the ecosystem. We have to
get away from the idea that we do quan-
titative analysis to find the ‘right’ deci-
sion, which we will then be obliged to
make if we want to call ourselves rational
beings. But we are not clockwork man-
darins. The point of such anaiysis is, in
fact, the orderly exposition of the values
we hold, and the reasoning that travels
from some set of values and measure-
ments to a decision.

“Third, we must demonstrate that
reduction of risk is our main concern and
that we are not driven by narrow cost-
benefit considerations. Of course cost is
a factor, because we are obliged to be
efficient with our resources and those of
society in general. Where we decline to
control some risk at present, we should
do so only because there are better tar-
gets; we are really balancing risk against
risk, aiming to get at the greatest first.

“Finally, we should understand the
limits of quantification; there are some
cherished values that will resist being
squeezed into a benefits column, but are
no less real because of it. Walter
Lippmann once pointed out that in a
democracy ‘the people’ as in ‘We the

People,’ refers not only to the working
majority that actually makes current de-
cisions, and not only to the whole living
population, but to those who came be-
fore us, who provided our traditions and
our physical patrimony as a nation, and
to those who will come after us, and in-
herit. Many of the major decisions we
make on environmental affairs touch on
this broader sense of public responsibii-
ity.

“} suppose that the ultimate goal of
this effort is to get the American people
to understand the difference between a
safe world and a zero-risk world with re-
spect to environmental pollutants. We
have to define what safe means in fight
of our increasing ability to detect minute
quantities of substances in the environ-
ment and to associate carcinogenesis
with an enormous variety of substances
in common use. According to Bruce
Ames, the biochemist and cancer expert,
the human diet is loaded with toxics of
all kinds, including many carcinogens,
mutagens and teratogens. Among them
are such foodstuffs as black pepper,
mushrooms, celery, parsnips, peanut but-
ter, figs, parsley, potatoes, rhubarb, cof-
fee, tea, fats, browned meat and alfalfa
sprouts. The list goes on; my point is
that it wouid be hard to find a diet that
would support life and at the same time
impose no risk on the consumer.
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So what is safe? Are we all safe at
this instant? Most of us would agree that
we are, although we are subjected to
calculable risks of various sorts of catas-
trophes that can happen to people
listening to lectures in buiidings. We
might be able to reduce some of them by
additionai effort, but in general we con-
sider that we have (to coin a phrase) an’
‘adequate margin of safety’ sitting in a
structure that is, for example, protected
against lightning bolts but exposed to
meteorites.

“} think we can get people to start mak-
ing those judgments of safety about the
arcane products of modern technology. |
don’t think we are ever going to get
agreement about values; a continuing
debate is the essence of a democratic
policy. But | think we must do better in
showing how different values lead
rationally to different policy outcomes.
And we can only do that if we are able to
build up a reservoir of trust, if people be-
lieve that we have presented what facts
we have fairly, that we have exposed our
values to their view, and that we have re-
spected their values, whether or not such
values can be incorporated finally in our
decisions. We have, | hope, begun to
build that sort of trust at EPA." (O
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on citrus exported from this country is in-
tended to provide flexibiiity for...coun-
tries to meet their own quarantine re-
guirements and to make their own de-
cisions on acceptabie pesticide re-
sidues....

“We will ensure that the treatment of
fruit leaving this country will satisfy the
reqguirements of Japan and other coun-
tries as long as the U.S. workers treating
the fruit are adequately protected,” Ruck-
elshaus said.

Undet the Food, Drug and Cosmetic
Act, EPA establishes pesticide tolerances
on food products, with these levels en-
forced by FDA or, in the case of meat
and poultry, by USDA. These agencies
sample both domestic and imported
products and may seize shipments which
exceed residue levels,

On February 3, Ruckelshaus suspended
the use of EDB as a fumigant for stored
grain and grain milling machinery. This
action followed the suspension on Sep-
tember 30 of last year of the use of EDB
as a soil fumigant for crops, which
accounted for some 90 percent of its
agriculturai uses.

The 30 ppb level for edible portions of
fruit is the same as EPA’s recommended
level for ready-to-eat grain-based prod-
ucts, recommended February 3 as a max-
imum permissible residue level. That
grain residue level, and two others rec-
ommended as guidelines for raw grain
and intermediate level products, have
now been proposed as federally enforce-
able levels. The agency has also moved
to revoke an exemption to setting EDB
residue levels that had been granted
grain products. The exemption had pre-
vented EPA from setting tofterance or ac-
tion levels enforceable by FDA.

EPA’s proposed tolerance levels for cit-
rus fruit and papayas were subject to a
30-day public comment period.

Commenting on EPA’s actions on EDB,
Ruckelshaus said, “Again, | want to re-
mind everyone that the risks associated
with exposure to EDB are chronic risks
that accrue over a long period of time.
EDB does not present an acute short-
term health risk.” [J
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New Air Rules Proposed
for Particulate Matter

The EPA has proposed maijor revisions of
the national clean air standards for par-
ticulate matter, changing the focus from
larger total particles to smaller, inhalable
particles that are more damaging to
human health.

“We're defining the health standards
for particulate matter in a more careful
way so we're getting at the problems
that are really a concern to us,” Adminis-
trator William Ruckelshaus said.

The Administrator explained that the
smaller particulates that penetrate farther
into the human lung “pose the greatest
risk and those are the ones we are trying
to control with the new standards. They
will provide more effective protection of
public health.”

The proposal calls for replacing the
current primary (health-related) standards
for total suspended particulate matter
(TSP} with a new indicator that includes
only those particles that are 10 micro-
meters or smaller {PM;). The new 24-
hour primary standard would be a num-
ber selected from a range of 150-250
micrograms per cubic meter of air. In
addition, the annual primary standard
would be a number selected from a
range of 50-65 micrograms per cubic
meter of air.

The new secondary (welfare-refated)
standard would replace the current 24-
hour secondary standard with an annual
standard selected from a range of 70-90
micrograms per cubic meter of air.

A thorough three-year review of
thousands of health and welfare studies
contained in the criteria document for
particulate matter led to significant
agreement among scientists in a number
of areas, including the decision to change
the measurement.

However, the issue of the numerical
stringency of the 24-hour and annual
standards was a particularly difficult one,
and led the Clean Air Scientific Advisory

Committee, a Congressionally-mandated
committee of scientists and engineers
outside of government which advises the
EPA Administrator on air quality issues,
to agree with EPA staff that the available
scientific information was sufficient to
produce only refatively broad ranges of
possible standard levels.

“There is no clear statutory guide to
determine what constitutes an adeguate
margin of safety within this range,” Ruck-
elshaus said. "Our standards are set to
protect the most vulnerable portions of
the population, and so | am proposing
the range that the EPA staff and the
scientific community have given to me,
and am asking for public participation in
the final decision by inviting public com-
ment not only on the most appropriate or
reasonable number within each range
but also on the factors that EPA may ul-
timately take into account in setting pri-
mary standards with an adequate margin
of safety.”

Particulate matter is the general term
for a broad class of chemically and physi-
cally diverse substances consisting large-
ly of dust, dirt, soot and smoke. Human
activities and natural sources are es-
timated to generate a hundred million
tons or more of particulate matter each
year. These pollutants may be emitted di-
rectly or formed in the atmosphere by
transformations of gaseous amissions. At
elevated concentrations, particulate
matter can be harmful to human health,
visibility, climate, vegetation, and may
soil materials and otharwise become a
nuisance.

in 1971, EPA set national ambient stan-
dards for total suspended particuiate
matter (TSP) under the Ciean Air Act. The
current primary standards for TSP are
260 micrograms cubic meter, averaged
over 24 hours, and 75 micrograms cubic
meter, annual geometric mean. [A micro-
gram {ug}, or one-millionth of a gram, is
equal to 1 28,000,000 of an ounce.] The
current secondary standard for TSP is
150 micrograms cubic meter for the 24-
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nhour average, with one allowed ex-
ceedance per year.

The 1977 amendments to the Clean Air
Act require EPA to review all national
ambient air quality standards every five
years. The new proposal has been the
subject of numerous public meetings
held over the last several years.

The proposal for revising the particu-
late matter standards involves several
changes. First, EPA is soliciting comment
on its decision to measure only particles
of 10 micrometers or smaller for the pri-
mary standards, rather than all sizes of
particles currently measured. These
smaller particles are likely to be respon-
sible for most of the adverse heaith
effects because of their ability to reach
the thoracic or lower regions of the res-
piratory tract. This standard for particur
late matter of 10 micrometers or smaller
is thus known as a PM,q standard. [One
micrometer {(um) is one-millionth of a
meter, or 1/25,000 of an inch. For com-
parison, the thickness of a human hair is
about 100 or 200 um, and common bac-
teria are about one to two um in length.]

A second aspect of the proposal, and
one that is unique in proposals of
ambient air quality standards, is Ruckel-
shaus's decision not to select a specific
number for the proposed standards but
rather to propose a range from which to
select that standard. These ranges were
refined following the advice of the Clean
Air Scientific Advisory Committee to in-
corporate a wider margin of safety for
particulate matter.

The purpose in using this approach is
to inform the public of the uncertainties
in the scientific data and to solicit in-
creased public participation in the proc-
ess of selecting the final standards. Ruck-
elshaus has indicated that, after con-
sidering public comments, he will select
specific numbers for the standards within
those ranges.

EPA is soliciting comment and informa-
tion from the public to be considered in
formulating a final regulation which will
identify a specific leve!l for both the pri-
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mary and secondary standards. Ruckel-
shaus said he is asking the public to
“look at what | ook at” and help in the
process of deciding where that level
ought to be.

Given the precautionary nature of the
Ciean Air Act, Ruckelshaus indicated that
he is inclined to select the levels of the
primary standard from the lower portions
of the proposed ranges. This would allow
a greater margin of safety to public
health than those numbers at the high
ends of the ranges.

Based on studies of human pop-
ulations exposed to historically high con-
centrations of particles, and laboratory
studies of animals and humans, the ma-
jor health effects are those on breathing
and the respiratory system, aggravation
of existing respiratory and cardiovascular
disease, alterations in the body’s defense
systems against foreign materials, dam-
age to lung tissues, carcinogenesis, and
premature mortality. It is difficult to evai-
uate the extent to which any or all of
these effects might occur in populations
exposed to the much lower con-
centrations prevalent in U.S. cities today.

The major subgroups of the population
that appear likely to be most sensitive to
the effects of particulate matter include
individuals with chronic obstructive pul-
monary or cardiovascutar disease, those
with influenza, asthmatics, the elderly,
children, and mouth-breathers.

While available evidence clearly sup-
ports continuing regulation of particulate
matter, selecting a standard level that
provides an adequate margin of safety
involves a number of uncertainties.
Quantitative assessments have been
based on a small number of epidemiolo-
gical studies (largely done in London
during the period 1958-1972) conducted
in times and places where particulate
composition and levels may have varied
considerably from those currently found
in the United States. Available
epidemiological studies on particulate
matter are subject to difficulties inherent
in all studies of this type, such as con-
founding variables and somewhat limited
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sensitivity. Although some consensus
has been reached on effects, there is a
wide range of views among scientists as
to the levels at which effects are likely to
occur when assessing current exposure
conditions in the U.S.

Ruckelshaus pointed out that EPA has
spent well over a million dollars to exam-
ine the potential impact that these stan-
dards will have on our national economy,
as well as the practical problems that
particular localities and industries may
have in meeting the standards. But the
agency’s interpretations of the current
statute, as well as several court cases,
preclude him from using such informa-
tion in setting the standards, he said.
Consequently, Ruckelshaus has avoided
reading such studies or being briefed on
their findings by his staff.

Noting practical difficulties in meeting
the new standards, Ruckelshaus said a
substantial number of areas of the coun-
try are not in attainment with the existing
primary standards for total suspended
particulates. In line with the new pro-
posal, EPA has sent letters to the state
governors indicating that the agency will
soon be providing detailed guidance on
how to address the attainment of particu-
late standards in light of the new PM10
proposal. The letters also indicate that
the states are still expected to continue
their on-going control programs for par-
ticulate matter.

Ruckelshaus aiso mentioned other
aspects of the standard-setting process
that create difficulties. “Based on the risk
assessment information already
gathered, reasonable persons might
choose any of several numbers within
the ranges we are proposing. Once a nu-
merical standard is finally established,
however, a domino effect occurs,
triggering revisions in State Implementa-
tion Plans, forcing EPA, states, localities
and industries into potentially dramatic
confrontations. The inability of the Ad-
ministrator to take into consideration the
practical problems of implementation
when setting the health standards poses
potentially grave problems,” he said.

Attainment deadlines for the health
standards are dictated in the Act. Thus,

once a level is selected, EPA has limited
flexibility in implementation. This crucial
limitation on the agency’s ability to carry
out responsible risk management can re-
sult in undesirable consequences, he
said.

“Moreover,” Ruckelshaus noted, “the
statute provides for a single deadline for
the primary standard, although the data
suggest that both the health effects and
the problems of implementation may
vary enormously depending upon the
makeup and the source of the particulate
matter.”

An example of this point would be a
control strategy that might be much
more readily implemented if the particu-
late matter came from a single source
such as a factory than if it were a com-
plex mix emanating from many sources.
Moreover, some areas of the country,
such as arid rural counties, may find their
problems of implementation aggravated
by windblown dust and dirt.

Ruckelshaus explained that “these di-
lemmas are very real and may under-
score the need for some greater factoring
into the Clean Air Act of realistic con-
siderations to supplement what should
be the paramount consideration of these
standards — protection of public health
and welfare.” He called for public com-
ment on what, if any, considerations EPA
should take into account in setting the
primary standards.

In addition, the agency is proposing to
defer a decision on secondary standards
for even finer particles, i.e., those less
than 2.5 micrometers, so that it can con-
sider such a standard as part of a more
detailed look at regional air pollution
problems such as visibility degradation
and acid rain. EPA expects to issue an
advance notice of proposed rulemaking
on this matter in the near future.

The proposal on the national ambient
air quality standards for particulate
matter is to appear in the Federal
Register. Public meetings on this pro-
posal will also be announced in the
Federal Register, with a public comment
period of 90 days. [J
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Biological Tests Okayed
for Toxics Control

Fish swimming in aquariums at EPA
laboratories are helping in the scientific
field of toxicity testing. Based in part on
resuits of field studies involving the fish,
EPA has announced a new policy on
assessing and controlling toxics in rivers
and lakes.

The policy encourages use of biological
as well as chemical testing methods in
controlling toxics in these waters, Pre-
vious efforts had relied almost ex-
clusively on chemical analytical methods.

Biological methods include a variety of
field and laboratory techniques. Toxicity
testing involves pumping effluent and
water samples into aquariums containing
fish and other aquatic animals, then
observing the effects on the animals to
calculate the toxicity of the wastewater.
Chemical methods involve measuring the
concentrations of individual pollutants in
water samples.

The new policy recognizes that chem-
ical methods may be inadequate, and
biological methods more useful, in cer-
tain situations. A policy integrating both
methods should increase the ability of
EPA and the states to regulate toxic pol-
lutants under existing laws, agency offi-
cials believe.

Background

The Clean Water Act calls for technology-
based controis (best available technology
economically achievable and secondary
treatment), as well as water quality-based
controls as needed to achieve water qual-
ity standards. Historically, permits issued
under the National Poliutant Discharge
Elimination System (NPDES) program
have been based on technology require-
ments and on correcting the more tradi-
tional water guality problems such as
violations of water quality standards for
biochemical oxygen demand, total sus-
pended solids, and some heavy metals.
Technology-based permit limits help
insure that appropriate treatment sys-
tems are installed and operated properly.

But they do not provide adequate pro-
tection of water quality in every case.
That is because technology-based con-
trols are developed nationally, whereas
water quality protection depends on local
circumstances. Thus far, water quality
based controls for toxics have been cen-
tered on individual chemicals.

Where toxics are concerned, there are
several problems associated with a strict-
ly themical approach to controiling water
pollution. One is sheer numbers: it is dif-
ficult to analyze all the many toxic chem-
icals that may be discharged into
receiving waters. [n addition, effects of
toxic chemicals, which are reactive, often
vary, depending on the constituents of
the effluent and receiving water. Finally,
aguatic organisms are usuaily exposed to
many toxic pollutants rather than a single
one, and scientists cannot predict the
effects of combined exposures.

Recognizing the limitations of chemical
analysis in controlling by itself the toxic
pollutant problem, EPA in 1978 and 1979
began holding workshops with repre-
sentatives of industry and federa! and
state agencies to discuss use of toxicolog-
ical technigues. Over the next three
years, the agency circulated issue papers
and draft policy guidance and held brief-
ings and workshops to examine methods
for toxics control. These efforts culmin-
ated in September 1983, with issuance of
a draft policy on development of water
quality based permit limitations for toxic
pollutants. The new policy, issued on
February 3, 1984, is a final version of that
draft.

The policy states that, "in addition to
enforcing specific numerical criteria, EPA
and the states will use biological tech-
niques and available data on chemical
effects to assess toxicity impacts and
human health hazards, based on the
general standard of 'no toxic materials in
toxic amounts.’”
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EPA Battles Bid Riggers

"Hrice tixing, bid rigging ana omner
typical antitrust violations have a more
devastating effect on the American
public than any other type of economic
crime. Such illegal activity contributes
to inflation, destroys public confidence
in the country’s economy, and under-
mines our system of free enterprise. In
the case of federal procurement, such
crimes increase the costs of gov-
ernment, increase taxes, and under-
mine the public’s confidence in its gov-
emment.”

So begins a U.S. Department of Justice
guideline on antitrust enforcement in
federal procurement. According to this
document, federal procurement in fiscal
year 1981 amounted to over $134 billion.
"Without doubt,” the guideline states,
“some contracts are the subjects of coliu-
sion like bid rigging.”

The EPA wastewater construction
grants program represents one of the
largest expenditures of public funds.
According to EPA Deputy Administrator
Al Alm, more than $22 billion has been
obligated in this program on almost
10,000 active projects. On any given con-
struction project, 85 to 90 percent of the
total cost goes to private construction
contractors. They are supposed to bid
“freely and openly” in a “competitive
marketplace,” with the award going to
the “lowest, responsive, responsible bid-
der” under the fcrmal advertisement
method of procurement.

But when bids are rigged, the method
doesn’t work as it is supposed to.

Bid rigging is a conspiracy of two or
more contractors to determine, before
bidding on a public contract, which one
will receive the contract. An EPA guide
calls bid rigging “a blatant corruption of
the competitive bidding process.” it is
also illegal, a violation of the Sherman
Act punishable by a fine of up to $1 mil-
lion for corporations, and up to $100,000
or three years imprisonment, or both, for
individuals.
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According to EPA Inspector General
John C. Martin, the agency is going after
bid riggers on a national basis. tn a
November 1983 memo to senior man-
agement, Deputy Administrator Alm an-
nounced briefings on the Sherman Act
and on detection of bid rigging in the
construction grants program. The brief-
ings are to be conducted by Justice De-
partment attorneys in all regions. “The
limited antitrust projects already initiated
have resulted in indictments and con-
victions, and demonstrate the need for
greater attention to protect the integrity
of EPA’s largest program,” Alm said.
“The Office of the Inspector General has
commited substantial resources in fiscal
year 1984 to audits and investigations of
possible bid rigging activities.”

Between 1977 and 1979, numerous cor-
porations had been indicted for bid
rigging on highway and airport construc-
tion contracts that had been funded by
the U.S. Department of Transportation
(DOT). But the business of many of these
corporations was not limited to DOT con-
tracts. At the direction of the Inspector
General, the Office of Investigation’s
Southern Division meticulously matched
the list of indicted contractors against
lists of current EPA construction con-
tractors and unsuccessful bidders. The
records showed that a large number of

WHAT

SHOULD WE BID
THIS TIME?

the indicted contractors had either been
awarded contracts by EPA grantees or
were on the EPA bidders list.

Investigators from the Office of the In-
spector General then analyzed
wastewater treatment facility contracts
for North and South Carolina and found
a pattern indicating bid rigging. They
worked with the Justice Department’s
Antitrust Division on a grand jury probe
in the two states.

Their work began paying off in May
1982, when the first firm and officers of
two corporations were indicted for bid
rigging under an EPA grant. In August
1982, these individuals were convicted
and sentenced to prison terms and fines
totaling $300,000. To date, results in this
bid rigging probe add up to 14 indict-
ments and 12 convictions, each involving
a jail sentence and maost also involving a
substantial fine and numerous sus-
pensions and debarments from further
government contract bidding. Several
more cases are still under grand jury in-
vestigation.

In the course of its probe, the Inspector
General’s Office identified certain bid
rigging patterns. Low bids on many EPA
projects were elevated by $1 million or
more over engineering cost estimates
through bid rigging. Each convicted cor-
porate official stated that bid rigging on
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EPA projects was very important to his
firm since there were more risk factors in
wastewater plant construction than on
federal highway construction. Bid rigging
had become a way of life in the states
under investigation and the convicted
contractors, prior to the investigation, did
not consider their bid rigging activities as
criminal. When they finally did accept the
criminality of their behavior, they cooper-
ated with federal investigators.

The Southern Division’s experience in
bid riggifg investigations forms the basis
for the nationwide initiative now under
way. The Inspector Generals action plan
calls for the four G Divisions to analyze
all contracts and subcontracts awarded
under the construction grant program,
They will look for data on potential bid
rigging cases, refer appropriate cases to
the Department of Justice, and work with
Justice on documenting evidence.

Audit and investigative personnel will
work together on this initiative, using a
new EPA guide on bid rigging analysis in
the construction grants program. In-
cluded in the guide is a 14-item list of
documents required for successful pro-
secutions of Sherman Act violations, and
a 15-item list of indicators of bid rigging.
The indicators include previous charges
of bid rigging, a low number of bidders,
joint bids when one competitor could
have filed its own bid, identical bids, and
a persistent pattern of low bidding.

The goal of the Inspector General’s
nationwide attack on bid rigging is
threefold: to obtain jail sentences for
convicted violators, to recoup financial
losses through successful civil suits, and
to discourage other contractors from
rigging bids.

Between April 1 and September 30,
1983, the Office of the inspector General
opened 93 new investigations, including
31 cases of fraud against the government
and nine cases of antitrust violations.
Two hundred twenty-three cases were
under investigation, including 120 fraud
cases and 32 antitrust cases. Six in-
dictments and nine convictions were
obtained during the six month period. [J
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Nonpoint

Source Pollution

in the U.S.

A new EPA report to Congress reviews
the major contributions made by non-
point sources to water pollution in this
country,

These sources such as drainage from
farm lands, runoff from city streets and
parking areas, and waste from aban-
doned mines are considered by many
EPA and state officials to be the principal
remaining cause of water pollution now
that treatment facilities have been pro-
vided for most poliutants discharged
from point sources such as a pipeline.

Excerpts from the EPA report to Con-
gress on nonpoint source poliution fol-
low:

“The principal sources of nonpoint
poliution vary between EPA regions and
between states, but agricultural sources
are identified as the most pervasive non-
point source in every region. Pollutant
loadings caused by runoff from urban
lands and by mining activities are the
next most commaonly reported nonpoint
source problems. Urban runoff con-
tributes to localized water quality prob-
lems and is a source of concern because
it may contain toxic heavy metals. Where
they occur, water quality problems from
abandored mines can cause particularly
severe impacts, in some cases resulting
in the devastation of stream life. For
abandoned mines and densely developed
urban areas, cost-effective remedial
measures may be hard to implement.

“Additional nonpoint sources of local-
ized concern include silvicultural activi-
ties and construction erosion. The water
quality impacts from both of these
sources are not as pervasive on a nation-
al level as the other sources described in
this report.

“For most water quality problems
caused by nonpoint sources, substantial
water quality improvements can be—and
have been —achieved cost effectively
through careful targeting of control ac-

tivities. Targeting high-payoff areas re-
quires identifying both the priority water
bodies for which the adoption of a non-
point source control program will have
significant benefits and the best man-
agement practices that will {ead to the
greatest improvements for the least cost.

“While general statements about prob-
lems and potential solutions are possible
at the national level, the analysis and
decision-making required for effective im-
plementation of targeted controls must
take place on a local level.

“The key to careful targeting of control
activities to maximize water quality bene-
fits is a watershed-based analysis. A thor-
ough watershed analysis will; {1) identify
those use impairment probiems that are
caused specifically by nonpoint sources,
{2) rank priority water bodies for con-
centrated attention, (3) pinpoint the
specific land management practices
giving rise to the problems, and (4) de-
sign a system of cost-effective man-
agement practices that can reduce the
nonpoint source pollutant load to the
watershed.

"The basic approach taken by the
Clean Water Act for managing point
sources—that is, the application of uni-
form technological controls to classes of
dischargers—is not appropriate for the
management of nonpoint sources. Flax-
ible, site-specific, and source-specific
decision-making is the key to effective
control of nonpoint sources.

“Site-specific decisions must consider
the nature of the watershed, the nature
of the waterbody, the nature of the non-
Point source(s), the use impairment
caused by the nonpoint source(s), and
the range of management practices avail-
able to control nonpoint source pollution.

"The actual site-specific selection of
particular management practices to con-
trol nonpoint source pollution (called
Best Management Practices [BMPs}) will
involve local environmental and eco-
nomic considerations, as well as con-
siderations of effectiveness and
acceptability of the practice.

27









per year are not uncommon. Losses due
to intensive site preparation {preparing
soil for replanting) can exceed 100 tons
per acre per year.

“Nonpoint source impacts on water
quality from silviculture depend on the
characteristics of the forest land (e.g., soil
type and slope), on climatic conditions,
and on the type of forest practices and
the care with which they are undertaken.

“As is the case with agriculture, sedi-
ment is the major poliutant by volume,
and the soil type, slope, and climate
markedly aiter the rates of erosion and
sediment delivery to water courses.
Although fertilizers and pesticides have
been increasingly used in silviculture,
they are typically applied only once or
twice during a 20- to 35-year period, as
compared to annual agricultural applica-
tions.

Control of
Forestry
Nonpaint Pollution

“Although silvicultural activities do not
appear to cause nonpoint source poliu-
tion problems as pervasive as those
caused by agriculture, or as severe as
those related to mining, they can stiil
lead to localized water quality problems
in places where they are not well man-
aged. The main nonpoint source pollu-
tants from silvicultural activities are sedi-
ment, chemicals (from pesticides and
herbicides), and organic debris. Principal
sources are roads, logging activities,
preparation of sites for revegetation, and
aerial spraying of pesticides. Man-
agement practices to control these pollu-
tants are well known and well under-
stood. Major implementation concerns
are institutional in nature.

“As in agriculture, adoption of some
best management plan will be within
both the means and self-interest of the
owner or operator. For example, proper
construction of logging roads intended
for long-term use may lower operation
and maintenance costs. Needs for spe-
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cialized equipment may put some best
management practices beyond the
means of the small landowner or oper-
ator. Finally, certain management prac-
tices may be unattractive because they
result in lost timber sales {e.g., stream-
bank management zones that leave a
buffer strip in both sides of the stream).

“In cases where the self-interest of the
landowner or operator has not been
enough to cause adoption of best man-
agement practices, many states have
effectively encouraged compliance with
regulatory or gquasi-regulatory programs.
In other states, educational and training
programs are used.

Mining
Nonpoint Sources

“Mining cannot be viewed as a
homogeneous source of nonpoint poliu-
tion. Many different minerals are mined,
each with its own set of nonpoint source
problems. Coal and metal mining are the
sources discussed here, because both are
associated with serious water quality
problems in large geographic regions.

“Although mining is not as widespread
as agriculture, its water quality effects
are normally much more harmful.
Sedimentation rates from mining can be
extraordinarily high. Furthermore, whole
streams may be biologically dead as a re-
sult of acid mine drainage. Other pollu-
tants with potentially serious effects in-
clude heavy metals and radioactive mate-
rials.

"The main nonpoint source problems
at mining sites are:

® Runoff of sediment from haul roads at
both active and inactive mine sites;

e Drainage of pollutants including acid,
sediment, salts and metals from inactive
mines; and

o Drainage and leachate containing acid,
metals, and sediment from the spoil and
tailings piles generated both by active
and inactive mines.

Abandoned
Mine Problems

“Mining-related nonpoint source water
quality problems are found in many parts
of the country. Because mining activities
are typically concentrated in a limited
area, water quality impacts are also local-
ized in nature. Where they occur, how-
ever, the resulting impact can be quite
serious.

“Techniques for controlling pollution
from operating mines are widely avail-
able. Proper site planning of a new
mining operation is the key to preventing
pollution, and is required by law for all
new mines. In many parts of the country,
however, it is the inactive and aban-
doned mines, the design and operation
of which were completed a number of
years ago, that pose serious water quali-
ty problems.

“Techniques are available for solving
many of the water quality problems
associated with surface mining. in some
instances, significant costs may be
associated with regrading land areas and
adding topsoil for revegetation in aban-
doned mines where improper planning
for reclamation makes after-the- fact
problem solving difficult. Correction of
drainage problems from deep mines is
both more technically difficult and more
costly. In addition, correction of these
drainage problems may not last, and will
usuaily require long-term monitoring and
maintenance.

“Although techniques are available to
arrest many abandoned surface mine
problems, institutional issues and costs
continue to present barriers to effective
control. Mine owners are sometimes reluc-
tant to cap or bury tailings piles, and to
take other steps that might make future
recovery of mineral values more difficult.
Furthermore, ownership and responsibil-
ity for abandoned mines is often difficult
or impossible to establish.

EPA JOURNAL












Update

Clean Air Week, May 7-13

The annual Clean Air Week will
be held May 7-i3 this year and
will focus on transportation
problems which adversely
affect air quality.

The event is being spon-
sored by the American Lung
Association in conjunction with
the State and Territorial Air
Pollution Program Administra-
tors and the Association of Lo-
cal Air Potlution Control Offi-
cials.

EPA will be cooperating in
the activity which will hel
reinforce the campaign EPA is
condugcting to stop tampering
with auto emissions control
equipment and use of leaded
fuel in cars designed for un-
leaded gas.

Fuel Blending Violations

EPA recently issued notices of
violation against seven gaso-
line blenders and two fuel
additive manufacturers selling
alcohol gasoline blends in the
State of Ohio in violation of
federal limits. The agency has
proposed that civil penalties
totalling $140,000 be levied
against the alleged offenders.

This action closely follows
the agency'’s recent actions
against the use of illegal
amounts of alcohol in un-
leaded gasoline in the State of
Michigan and signifies the
EPA’s increased investigation
of alcohol blending practices
nationwide.

EPA said samples of un-
jeaded gasoline obtained from
retail service stations pre-
dominately in the Columbus,
Ohio, area contained high
levels of methanol without
other required fuel additives.
Laboratory analysis showed as
much as 11.4 percent methanol
and 15.3 percent ethanol in the
samples taken. EPA has

ranted waivers of a Clean Air

ct statutory ban for certain
fuels and fuel additives of 10
percent by volume of an-
hydrous ethanol in unleaded
gasoline and several other
blends of methanol with co-
solvent alcohols in unleaded
gasoline.

Air Proposal

EPA recently proposed not to
regulate polycyclic organic
matter {POM) compounds as a
general class under the Clean
Air Act. POM is a generic term
which covers a large class of
chemical substances usually
emitted as particulate matter
from various stationary and
mobile sources.

POM emissions to the
atmosphere are generally pro-
duced by combustion proc-
esses, especially where com-
bustion is incomplete. Because
POM encompasses a large
class of compounds from di-
verse sources and because
these pollutants are not gener-
ally quantified, national es-
timates of PCM emissions are
very unreliable. However, one
study in 1980 estimated nation-
al PgM emissions to be nearly
18,000 tons. The major source
categories of POM include resi-
dential use of wood and coal
in stoves (44 percent) and fire-
places (three percent}; mobile
sources such as automobiles,
trucks and aircraft (40 percent);
forest fires (five percent); com-
mercial and industrial incinera-
tion (three percent); and coke
oven emissions (two percent).

The major human health
concern over airborne expo-
sure to POM stems from its
carcinogenic {cancer-causing)
potential. It is well established
that extracts of particular air
pollutants which contain POM
are carcinogenic when painted
on the skin of rodents or in-
jected into newborn mice. A
variety of POM and POM mix-
tures are mutagenic {causing
changes in genes) in various
tests. However, not all POMs
have been tested.

The extent to which people
are exposed to these pollutants
in the ambient air, and hence
the need to regulate them as a
class under the Clean Air Act are
very unclear. Many of these
compounds are currently con-
trolled under other environ-
mental programs, especiaily
the national ambient air quality
standards for particulate
matter. EPA intends to contin-
ue investigating various POM
compounds and sources to de-
termine the magnitude of their
emissions, the public health
risks they pose, and applicable
control techniques. Resuits of
this work will be made avail-
able to the public as they are
completed, and EPA will take
what action is needed to pro-
tect the public health.

Suit on PCBs

The Department of Justice, on
behalf of EPA, has filed an
amended civil suit against six
companies for contaminating
New Bedford Harbor, Mass.,
with polychlorinated biphenyls
(PCBs).

The original suit on behalf of
the U.S. Departments of Com-
merce and Transportation, filed
December 1983 in U.S. District
Court in Boston, seeks to hold
the defendant companies liable
for damages to natural re-
sources from release of PCBs
in the harbor and the Acushnet

.River estuary. In addition, it

asks for recovery of past and
future costs incurred by the
government in identifying and
assessing those damages. EPA
now seeks injunctive relief and
asks the defendants to pian
and undertake removal and re-
medial actions in the harbor.

The current action charges
that the defendants created the
threat of imminent and sub-
stantial endangerment to pub-
lic health or the environment,
alieges each is jointly and
severally liable for environ-
mental and natural resources
damages caused by release of
PCBs, and seeks recovery of
the government’s costs in con-
nection with the site.
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“"The overall action s pan
ularly significant because it
dresses damages 1o natural o
sources. New Bedford Harbor
is a vital habitat and feeding
area for lobster, shellfish and
other arganisms, and histor-
ically has been a major com-
mercial and sport fishing
area,” said Assistant Attorney
General F. Henry Habicht |,
head of the Justice De-
partment’s Land and Natural
Resource Division.

Delaware Receives Award

Delaware Governor Pierre Du-
Pont was presented by Ad-
ministrator William Ruckel-
shaus with a “Certificate of
Achievement” in recognition of
that state’s becoming the first
to achieve final authorization
under the federal Resource
Conservation and Recovery Act
(RCRA) to manage its own
hazardqus waste program.

“Delaware’s authorization
signals a new era for this
country as the states and
federal government move
jointly to assure that the
hazardous wastes our society
produces are effectively con-
trolled,” Ruckelshaus stated.

“] commend Governor Du-
Pont and Delaware’s De-
partment of Natural Resources
and Environmental Control for
recognizing the state’s role in
regulating hazardous wastes,"
sald Ruckelshaus.

Delaware, by achieving final
authorization, will have pri-
mary responsibility for
enforcing regulations to control
the generation, transportation,
storage, and disposal of
hazardous wastes.

Currently, more than 40
states and territories have re-
ceived interim authorization to
administer the RCRA program,
which permits them to manage
one or more aspects of
hazardous waste management
at the state level. Under RCRA,
the program developed by the
states must be “substantially
equivalent” to the federal pro-
gram to receive final authoriza-
tion. Delaware is the first
state to receive final authoriza-
tion.

APRIL 1984

nan VU Milion 10 proviae im-
mediate emergency response
capabilities at hazardous waste
sites in the Northeast and Mid-
western states were recently
awarded by EPA.

The contracts are with O.H.
Materials Co. of Findlay, Ohio,
and PEDCO Environmental,
Inc., of Cincinnati, Ohio.

Each firm will provide all
cleanup personnel, equipment,
and materials needed to con-
duct Superfund emergency ac-
tivities. Each contractor is also
responsible for maintaining a
management organization to
support a standby network of
cleanup resources and to pro-
vide on-scene deployment of
these resources in accordance
with the EPA On-Scene Coordi-
nator’s instructions.

O.H. Materials Co. will stand
by to handle Superfund
emergencies for EPA’s Region
1 — Maine, Vermont, New
Hampshire, Massachusetts,
Connecticut and Rhode island;
Region 2 — New York, New
Jersey, Puerto Rico, and the
Virgin Islands, and Region 3
— Pennsylvania, Delaware, the
District of Columbia, Maryland,
Virginia, and West Virginia.

PEDCO Environmentalt, Inc.,
will handle Superfund
emergency actions for EPA’s
Regicn 5 covering lllinois, In-
diana, Michigan, Minnesota,
Ohio and Wisconsin.

Similar contracts for Super-
fund emergency actions in the
Southern, Western and North-
western states were awarded
in December 1983.

Expediting Waste Rules

In a precedent-setting action,
EPA is listing certain hazardous
wastes as a group, rather than
individually, In order to speed
up the process of controlling
them. Pollutants to be listed
are chlorinated hydrocarbon-
contaminated wastes that re-
sult from the manufacture of
such products as drycleaning
liquids, degreasing solvents,
and other chemicals.,

ting corners,” said Lee M. Tho-
mas, EPA’s Assistant Adminis-
trator for Solid Waste and
Emergency Response.

“One regulation, rather than
25 individual regulations, will
cover the wastes of 25 major
commercial products,” Thomas
added.

"As part of EPA’s overall
mission to protect public
health and the environment,
we must determine which
wastes are hazardous and
therefore legally subject to
control. Expediting the listing
process for hazardous wastes
also expedites their control,”
he explained.

This new listing of wastes
resulting from the manufacture
of chlorinated aliphatic hydro-
carbons means they now will
be subject to controls in stor-
age, treatment, shipment and
disposal.

Remedy at Superfund Site

EPA Assistant Administrator
Lee M. Thomas has decided
that excavation and off-site dis-
posal of wastes will remedy
surface contamination at the
40-acre Berlin & Farro Liquid
Incineration Co., site near
Swartz Creek, Mich.

The estimated $6 million
needed for the project will
come from the trust fund ad-
ministered by EPA under the
Comprehensive Environmen-
tal Response, Compensation,
and Liability Act {CERCLA),
known as Superfund.

The Berlin & Farro site,
which was operated as a
hazardous waste and disposal
facility from 1972 to 1981, in-
cludes two dumps filled with
drums, metal hydroxide set-
tling ponds, a paint-sludge
trench, agricultural drains, the
foundation of a liquid in-
cinerator, contaminated soil,
and numerous pockets of li-
quids, sludges, and solvents.

Among contaminants found
at the site are a number of
organic chemicals and various
polychiorinated biphenyls
{PCBs).

Japan Meetings

Administrator William D. Ruck-
elshaus attended a series of
meetings in Japan February 7
and 8 dealing with joint en-
vironmental projects of Japan
and the United States.

Ruckelshaus said the visit
afforded him the opportunity
to "see first-hand some of the
innovative technology the
Japanese are applying to the
problems of pollution control.”

The meetings, held in Tokyo,
were a result of a bilateral
U.S.-Japanese agreement on
environmental cooperation
signed in 1975, which es-
tablished 14 joint projects in
such areas as sewage treat-
ment technology, solid waste
management and the control
of air poliution from vehicies
and industrial and commercial
sites. Oversight for the projects
is provided by the Joint U.S.-
Japanese Planning and
Coordinating Committee of
which Ruckelshaus is co-
chairman with Minoru Ueda,
Japan's environmenta! agency
minister.
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Exploring Fern VaIEy

In a green sanctuary in Northeast
Washington the notes of a woodthrush
floated down from a towering beech tree
while an ambulance siren wailed in the
distant background, adding poignancy to
the melancholy birdsong.

These sounds were heard recently in
Fern Valley, one of the mare secluded
nooks in the U. 8. National Arboretum.
The arboretum is an oasis of trees,
shrubs and flowers which graces an
urban neighborhood dominated by ware-
houses, motels, fast food restaurants and
the endless car and truck traffic on New
York Avenue, one of the main entrances
to the Nation's Capital.

Fern Valley is a natural woodland
where thousands of ferns, shrubs, and
wildflowers have been planted since 1959

as part of a joint educational project of
the Nationa! Arboretum and the National
Capital Area Federation of Garden Clubs.

Most of the ferns native to the Eastern
United States can be seen in this peace-
ful four-acre retreat hidden away from
the hurly-burly of a huge metropolis.

At this time of year many of the ferns
are beginning to rise from the ground
with their leaves or fronds in tightly
curled shapes known as fiddleheads,
curved like the scro!l at the head of a
violin.

Among the ferns growing here are
Christmas ferns, which have ieaflets
shaped fike stockings hung on the mantle
at Yule time; Cinammon ferns, named for
the brownish wool which grows on their
fiddleheads and which are used as nest
material by many small birds; and New
York ferns, recognized by the lacy fronds
which taper at both ends. Students are
taught to remember the name of this
plant by recaliing that New Yorkers are
reputed to burn the candle at both ends.

Some of the more exotic plants inciude
the Royal fern, an imposing species
which often grows in swampy locations
or shallow waters; Ostrich ferns, named

because of the supposed resemblance of
its fronds to an ostrich feather; and the
remarkable walking fern. When the tips
of this plant’s spear-like fronds touch the
ground, they take root and produce clus-
ters of similar fronds, thus advancing this
species across the ground.

Tree-like ancestors of modern ferns
formed some of the world’s great coal
deposits. Today ferns generally have no
economic value, but they do bring grace
and beauty wherever they are found.

They carpet the forest floor in parts of
Fern Valley where they live in com-
munities of plants with similar require-
ments for climate, soil, moisture and sun-
light.

One of these communities demon-
strates the plant life of a northern forest.
Here in addition to ferns are many
shrubs and small trees which have been
planted including azaleas, laurel, rho-
dodendron, blueberry, hobblebush, nan-
nyberry, witchhazel, bay berry, mountain
holly, shadbush, dogwood, and striped
and mountain maple.

In the acid soil under the pine trees are
found pink ladyslippers, orchids, winter-
green, partridgeberry, and Canada may-
flower.

In less acid locations under deciduous
trees such as oak and beech many spring
wildfiowers bloom before the new tree
leaves shade the sunlight. These flowers
inctude trillium, hepatica, spring beauty,
dutchman’s breeches, bloodroot, foam
flower and wood violets.

Near the end of the marked trail that
winds through Fern Valley is a wall of
historic limestone rocks, built to prevent
erosion and to provide a habitat for such
plants as the walking fern that need a
“sweet” or neutral soil.

Standing by this wall and reflecting on
the interrelationships of these plants to
each other and to the larger world .
around them, one can recall the words of
a poem by Tennyson about a flower in a
crannied wall:

“Little flower, but if [ could
understand

What you are, root and all,
and all in all,

! should know what God
and man is.”

—C. D. P,
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