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From the Editor

hat is Superfund and why all the

fuss about it? This issue of EPA
Journal gets into some of the questions
about the program and some of the
proposed answers. It also looks at
Superfund’s two partners in cleaning
up hazardous waste: the Solid Waste
and Underground Storage Tank leak
control programs, both mandated by the
Resource Conservation and Recovery
Act.

The magazine begins its treatment by
explaining the three programs in
layman’s terms. Next, Don Clay, EPA’s
Assistant Administrator for the
programs, answers questions frequently
asked by the public.

Then, Thomas Grumbly, President of
the independent Clean Sites
organization, analyzes some of the
difficulties that lie ahead for Superfund
and proposes a new strategy for the
program.

The Persian Gulf oil fires and oil
spills are the focus of the next feature
and the subject of the issue’s front
cover photograph. For EPA's staff, this
was the mother of all emergency
responses.

The following three articles give the
reader a feel for how Superfund
cleanups actually proceed, with a “case
study” of the completed Bog Farm Site
in New Jersey, a report on the
experiences of an award-winning,
on-scene coordinator, and an article
describing how a community near a

Kentucky site handled its concerns.

Then the magazine asks four
observers with distinctly different
perspectives to respond to a hotly
debated question in the current
Superfund arena: Who should pay for
Superfund cleanups?

The development of fascinating new
techniques to clean up hazardous waste
sites is the focus of the next article. An
accompanying piece discusses the
outlook for putting these innovative
methods into action.

Moving to the two program partners
to Superfund, one article describes
RCRA Corrective Action, a little
publicized clean-up effort that is
gearing up for remedial initiatives at
thousands of facilities across the
country, and a second article fills in the
background of UST, which targets leaks
from underground fuel storage tanks.
The issue then includes a forum, in
which experts with different points of
view discuss whether our society is
getting a handle on disposing of
hazardous waste.

On different topics, Newsline
features EPA news and a sampling of
reaction; greenways are the subject of a
book review; the Galapagos Islands of
Darwin fame provide grist for
environmental speculation; and “On
the Move” highlights recent
appointments to top Agency
positions. O
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not enough to clean up the nation's
most serious hazardous waste sites.
Realizing the long-term nature of the
problem and the enormous job ahead,
Congress reauthorized the program in
1986 for another five years, adding
$8.6 billion to the fund. In 1990,
Congress authorized continuing the
program for another five years and
added another $5.1 billion.

Priorities Had To Be
Established

From the beginning of the program,
Congress recognized that the federal
government could not, and should not,
be responsible for addressing all
environmental problems stemming
from past disposal practices. Therefore,
EPA was directed to establish a
National Priorities List (NPL) of sites
to target. The program responds to
hazardous emergencies wherever they
occur, but only those sites listed on
the NPL qualify for long-term cleanup
under Superfund. Problems at other
sites are dealt with by state and local
governments, individuals, or
companies. (On EPA’s separate
authority under the Resource
Conservation and Recovery Act to
compel clean-up actions by owners
and operators of hazardous waste
management facilities, see “Corrective
Action” below.}

Sites on the NPL are a relatively
small subset of a larger inventory of
potential hazardous waste sites, but
they do comprise the most complex
and environmentally compelling cases.
EPA has logged approximately 34,000
sites on its inventory. The Agency
assesses each site within one year of
its being logged. In fact, almost 32,000
sites have been assessed. Of these,
20,500 have been found to require no
further federal action. Approximately
11,000 sites are awaiting further
investigation.

To date, there are nearly 1,200
hazardous waste sites on the NPL; sites
qualify for the NPL based on a variety
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of factors, including the quantity and
toxicity of the wastes involved; the
number of people potentially or
actually exposed; the likely pathways
of exposure; and the importance and
vulnerability of the underlying supply
of ground water. The historical rate of
sites aded to the NPL is approximately
100 sites per year. The Agency
estimates that this rate will continue
over the next several years.

For sites on the NPL, EPA is
committed to taking actions that
protect human health and the
environment—in both the short and
long term—from unacceptable risks by
eliminating, reducing, or controlling
exposures to hazardous substances. As
a matter of policy, to reduce the need
for long-term management of the site
or its waste, whenever practical the
hazards posed by the contaminated
material are destroyed; otherwise, the
contaminated materials are to be
recycled or treated to significantly
reduce their toxicity, mobility, or
volume. Another key goal: to return
usable ground waters to their
beneficial uses wherever practicable
or, at a minimum, to stem further
contamination and prevent exposure to
the contaminated water.

At 373 NPL sites, EPA has made
progress toward permanent cleanup of
contamination of the land, surface
water, or ground water—or a
combination of these. This progress is
incremental, reflecting the strategy of
making sites safer by controlling acute
threats immediately and of making
sites cleaner by addressing the worst
first.

All needed construction has been
completed at 63 sites. Right now,
cleanup work is underway at 310 other
NPL sites, and the “pipeline” is full of
sites headed for cleanup: Currently,
remedies have been selected for an
additional 270 sites and are either in
the engineering design state, or will be
shortly. And 503 sites are at the
“investigation” step, where the nature
of the contamination problem is

thoroughly investigated and alternative
remedies are evaluated. As EPA
streamlines its program to address NPL
sites, the Agency hopes to accelerate
the pace of full site cleanup.

A site can be deleted from the NPL
only if, after any cleanup has been
completed, no further action is
appropriate to address an actual or
threatened release of a hazardous
substance.

The net result of Superfund cleanup
work at NPL sites has been to reduce
potential risks from exposure to
hazardous waste to more than 23.5
million of the 41 million people who
live within four miles of these sites.
This work includes the elimination of
threats posed by direct contact with
hazardous waste to more than 950,000
people—580,000 of whom were
threatened by contact with land
contamination and 411,000 of whom
have had alternative drinking water
supplied.

EPA estimates that the Superfund
will spend approximately $27 billion
on the sites currently on the NPL. And
that is only part of the cost. Currently,
the parties responsible for the waste
perform roughly 65 percent of the
work, which will account for billions
more in clean-up dollars. The total
average cost per site runs $26 million,
and there is every reason to believe
that the costs will climb as some of the
more complex sites move into the
clean-up phase.

Hazardous Waste Sites
Are Diverse

It's virtually impossible to describe the
“typical” hazardous waste site: They
are extremely diverse. Many are
municipal or industrial landfills.
Others are manufacturing plants where
operators improperly disposed of
wastes. Some are large federal facilities
dotted with “hot spots” of
contamination from various high-tech
or military activities. The chief






improper handling, storage, and
disposal practices. The result is that
humans or the environment are
exposed to contamination.

Wastes were poorly managed in the
past because the disposers often failed
to understand the potential toxic
effects or realize how strictly they had
to be contained. Dangerous chemicals
have often migrated from uncontrolled
sites. They may percolate from holding
ponds and pits into underlying ground
water. They may be washed over the
ground into lakes, streams, and
wetlands. They may evaporate,
explode, or blow into the air,
spreading hazardous chemicals. They
may soak into soil, making land and
ground water unfit for habitat or
agriculture. Some hazardous chemicals
build up—or bioaccumulate—when
plants, animals, and people consume
contaminated food and water.

Human and Environmental
Health At Risk

Determining the risks of hazardous
waste to human and environmental
health is a complex undertaking. Risk
hinges upon how dangerous the
chemical is, how people may come
into contact with it, how frequently,
and in combination with what other
chemicals. EPA conducts risk
assessments at each site, analyzing the
possible ways people, animals, and
plants could come into contact with
contaminants.

Like the sites themselves, possible
effects on human and environmental
health span a broad spectrum. Adverse
effects on people can range from minor
physical irritation to serious health
disorders. Such effects also can take
the form of slowly degenerating health
or of sudden serious damage.
Vegetables and livestock may become
contaminated and enter the food chain.
A sudden poisoning event, like a
hazardous waste spill or the breaching
of a hazardous waste impoundment,
can pose serious immediate health
risks.

JULY/AUGUST 1991

|
| Steps Through the ;
NPL Pipeline |

| Detailed study at the site.
Analysts observe site conditions
and take samples for analysis to
obtain precise information on
the types and quantities of
wastes present, the type of soil
and water drainage patterns,
and specific human health and
environmental risks. The
analysts also identify and
evaluate clean-up alternatives
for the wastes.

Remedy selection. EPA analyzes
findings from the study and
chooses the remedy from among
the alternatives suggested.
Remedy options must, at a
minimum, protect human health
and the environment and
comply with all applicable i
federal and state laws. '

Engineering design. EPA or its
designate—often the U.S. Army
Corps of Engineers—prepares
specifications and drawings for
the selected remedy.

Clean-up construction and
follow-up. Although various
parties may construct or |
otherwise carry out the remedy |
| designed, EPA is always in
charge. Cleanup is often
followed by a requirement to
operate, maintain, or monitor ;
the site for several years. i

On average, a site spends 7 to
10 years progressing from
investigation through
construction of the clean-up
remedy. The public has the
right and opportunity to
comment at every step in the
process.

M ————— —— ..

Health and environmental risk is
complicated by the fact that, if nothing
is done, people and ecosystems can
suffer a gradual deterioration for years
and show adverse health effects long
after the fact. In addition, certain
populations are sensitive: elderly
people and children, endangered or
threatened plants and animals. Some

environments are more sensitive in the
way they respond to the effects of
hazardous chemicals: wetlands, coastal
areas, estuaries, and many other water
bodies, for example, or wildlife
refuges, or rare pine or shale barrens.
These are fragile and valuable
ecosystems that must be protected.

Industry Pays For
Hazardous Waste Cleanup

Industry pays for hazardous waste
cleanup through specific taxes. Over
80 percent of the fund known as
“Superfund” is supported directly by
excise taxes on petroleum and
feedstock chemicals, some imported
chemicals, and corporate
environmental taxes. Financial
settlements from site polluters also are
returned to the fund.

Superfund dollars are used to clean
up sites when those who caused the
contamination can't or won't pay.
Companies may be unable to pay for a
variety of reasons. They may be too
small—an individual or a small
company without sufficient assets.
Perhaps they have declared
bankruptcy. In other cases, responsible
owners can't be identified or found.
On the other hand, many companies
can and do pay for cleanup at sites
they helped to contaminate.

EPA spends considerable effort
tracking down the “potentially
responsible parties” (PRPs)—firms and
individuals who created or added to a
hazardous waste problem. Indeed, the
Superfund program makes it a high
priority to find parties who can
perform or pay for cleanup.

EPA uses a variety of enforcement
tools (e.g., administrative orders,
consent decrees, negotiations) to
engage responsible parties in site
cleanup. Every successful negotiation
of a private-party cleanup means that
the money in the Superfund can be
directed instead to those sites that
represent immediate emergencies, or
that have no hope of ever being
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cleaned up by those responsible.

Success in making polluters pay is
measurable. Participation in cleanups
by PRPs increased from 40 percent in
1987 to more than 60 percent in 1989.
Strictly enforcing laws that enable EPA
to recover clean-up costs has saved the
Superfund about $2 billion in work
value since 1980. Half of that sum has
been recovered since late 1986.

EPA Tackles Imminent Threats
Immediately

The Superfund responds immediately
to situations posing imminent threats
to human health and the environment
at both NPL sites and sites not on the
NPL. The purpose is to make sites safe
by stabilizing, preventing, or tempering
the effects of a hazardous release, or
the threat of one. Imminent threats
might include tire fires or discarded
waste drums leaking hazardous
chemicals.

EPA has invested considerable
resources in identifying sites that
present imminent threats and in
undertaking the emergency responses
required. The Agency has developed
teams of professionals to combat
threatening situations. These
emergency workers may assist in
cleanup of a dangerous spill or advise
state and local officials on the need for
a temporary water supply, air and
water monitoring, removal of
contaminated soils, or relocation of
residents. Either EPA or the U.S. Coast
Guard has taken Superfund-financed
emergency action to attack the most
imminent threats of toxic exposure in
more than 2,000 cases. EPA has used
its enforcement authority to have
responsible parties perform emergency
actions in approximately 450
additional cases.

RCRA: Post-War
Consumer Demand Created
A Problem

Following World War I, our nation’s
phenomenal industrial growth was

12

matched by a surge in consumer
demand for new products. The country
seized upon new “miracle” products,
such as plastics, semiconductors, and
coated paper goods, as soon as
industry introduced them. Our
appetite for material goods also created
a problem: how to manage the
increasing amounts of waste produced
by industry and consumers alike.

In 1965, Congress passed the Solid
Waste Disposal Act, the first federal
law to encourage environmentally
sound methods for disposal of waste.
Congress amended this law in 1970 by
passing the Resource Recovery Act and
again in 1976 by passing the Resource
Conservation and Recovery Act
(RCRA).

As our knowledge about the health
and environmental impacts of waste
disposal increased, Congress revised
RCRA, first in 1980 and again in 1984.
The 1984 amendments were created, in
large part, in response to strongly
voiced citizen concerns that existing
methods of hazardous waste disposal,
particularly land disposal, were not
safe.

Generally speaking, Superfund
focuses on mistakes of the past,
whereas RCRA addresses the problems
of the here and now through a system
of controlling hazardous waste from
generation to ultimate disposal.
However, RCRA does authorize EPA to
require “corrective action” cleanups at
RCRA-regulated hazardous waste
management facilities. RCRA also
regulates toxic substances and, through
the UST program, petroleum products
stored in underground tanks.

Hazardous Wastes
Had To Be Defined

Hazardous wastes come in all shapes
and forms. They may be liquids,
solids, or sludges. They may be the
byproducts of manufacturing
processes, or simply commercial
products—such as cleaning fluids or
battery acid—that have been discarded.

Safe transport of hazardous waste is a
concern of the Resource Conservation
and Recovery Act. This driver is
checking his manifest before
proceeding.

In order to regulate hazardous
wastes, EPA first had to determine
which wastes would be considered
hazardous under the law. The Agency
spent many months talking to industry
and the public to develop a definition
for its regulations. As a result of this
work, the regulations identify
hazardous wastes based on their
characteristics and also provide a list
of specific wastes.

A waste is hazardous if it exhibits
one or more of the following
characteristics:

® Ignitability. Ignitable wastes can
create fires under certain conditions.
Examples include liquids, such as
solvents that readily catch fire, and
friction-sensitive substances.

® Corrosivity. Corrosive wastes
include those that are acidic and those
that are capable of corroding metal
containers, such as tanks, drums, and
barrels.

® Reactivity. Reactive wastes are
unstable under normal conditions.
They can create explosions and/or
toxic fumes, gases, and vapors when
mixed with water.

® Toxicity. Toxic wastes are defined
as containing one or more of 39
specific compounds at levels that
exceed established limits. These
wastes can contaminate ground water
at levels high enough to cause
detrimental human health effects.

Rules for
Generators of Waste

EPA designed its regulations to ensure
proper management of hazardous
waste from the moment the waste is
generated until its ultimate disposal.
The first step in the cycle is the person
who actually produces the waste.
Generators include large industries,
small businesses, universities, and
hospitals.

Under the regulations, generators
must determine if their waste is
hazardous and must oversee its

EPA JOURNAL






hazardous waste sites in the United
States—namely those sites which
qualify for the NPL.

EPA or an authorized state may
initiate corrective action through the
normal RCRA permit process or,
alternatively, through an enforcement
order.

Unlike Superfund, there is no
federal fund to support corrective
action under RCRA. Instead, facility
owners and operators must provide
financial assurance that they can
complete corrective action as
necessary. Specific corrective action
requirements depend on the kind and
degree of contamination identified at a
facility; they may include such diverse
measures as erecting a fence around a
contaminated area, repairing waste
unit liners, installing a pump-and-treat
system to remove a plume of
contamination, or excavation and
treatment or removal of contaminated
“hot spots.”

The basic procedural steps of the
corrective action process are roughly
analogous to the steps followed at a
Superfund NPL site (see box on page
11). They are:

& RCRA Facility Assessment:
Systematic identification of actual or
potential releases through examination
of each solid waste management unit
at a facility.

® RCRA Facility Investigation:
Characterization of the nature, extent,
and rate of migration of each release.

e Corrective Measures Study:
Identification of appropriate corrective
measures; study of their likely
effectiveness and feasibility.

o Corrective Measures
Implementation: Design, construction,
and implementation of corrective
measures. (Appropriate interim
measures may be taken at any point in
the process.)

All steps except the initial facility
assessment are conducted by the
owner/operator of the RCRA facility,
with oversight by EPA or a state.
RCRA facility assessments are
conducted directly by EPA or the state.

Land Disposal
Has Posed a Threat

In the past, most hazardous waste was
disposed of with only limited
treatment. Improper disposal

endangered public health and the
environment. As a result, in the 1984
RCRA amendments Congress banned
the land disposal of untreated waste
unless EPA finds that there will be “no
migration of hazardous constituents . ..
for as long as the wastes remain
hazardous.”

The RCRA restrictions on land
disposal have given considerable
impetus to the development of waste
treatment. EPA is sponsoring research
on technologies to destroy, detoxify, or
incinerate hazardous waste; on ways to
recover and reuse it; and on methods
to reduce its volume. The amendments
also encourage generators to reduce the
volume of waste through process
changes, source separation, recycling,
raw material substitution, or product
substitution.

Underground Storage Tanks

Leakage Problems

In the small community of Truro on
Cape Cod, residents discovered their
wells were contaminated with gasoline
that had leaked from a nearby
underground storage tank. The courts
ordered the company responsible to
provide residents with bottled water
and to spend millions of dollars to
restore the water supply. On the other
side of the country, in the South Bay
area of San Francisco, leaks and spills
of toxic solvents from underground
tanks and their pipes have severely
contaminated the ground water.
Thousands of other communities
across the country face similar
problems.

Both accidental releases and the
slow seepage of petroleum products or
hazardous chemicals from buried
storage tanks can contaminate ground
water. EPA estimates that as many as
15 to 20 percent of the approximately
1.8 million underground storage tanks
in the United States covered by the
federal law are either leaking now or
are expected to leak. Facts such as
these led Congress, in the 1984 RCRA
amendments, to require EPA to
regulate underground tanks containing
petroleum products and hazardous
chemicals. In 1986, Congress set up a
$500 million trust fund, to be paid for
over five years, to clean up leaks from
underground petroleum storage tanks.
The fund is supported by a 1/10 of a
cent federal tax on certain petroleum
products, primarily motor fuels. In
1990, Congress reauthorized the trust
fund for an additional five years, this
time with no cap on the amount of
funds collected.

Owners Had To
Register Their Tanks

Prior to 1984, only a few states had
programs to monitor underground
storage tanks (USTs). Therefore, one of
the first steps EPA took was to require
owners to notify and register their
tanks with state or local agencies. To
assist in this effort, the Agency
required anyone who deposited
petroleum or regulated hazardous
substances in an underground storage
tank—for example, the driver of a
gasoline tank truck—to inform the tank
owner of his or her responsibilities to
fill out a notification form.

New Rules for
Tank Owners

The major goal of the UST program is
to protect human health and the
environment from underground storage
tank releases. To achieve that goal,
EPA developed regulations to: ensure
the use of sound, protective tank
technology and management practices;
require that contamination from tanks
be cleaned up; require owners and
operators to acquire the financial
means to clean up contamination from
their tanks, as mandated by the law;
and establish practical and reasonable
standards for the states to meet in
carrying out the program.

Following are some of the specific
requirements established by the UST
program:

® Depending on the age of the tank,
leak detection requirements for tanks
and piping are being phased in over
five years (by December 1993).

® Tank upgrading requirements,
amounting in essence to new tank
standards, for existing USTs must be
met by December 1998.

® Corrective action requirements have
been set whereby all suspected
releases must be investigated, and for
confirmed releases, specific remedial
requirements must be satisfied.

® Tank owners are subject to financial
responsibility requirements to assure
that resources are available to pay for
damage caused if leaks occur. O

Acknowledgment: The presentation of
Superfund material in this article is drawn
substantially from a September 1390 EPA
publication entitled Superfund: Focusing
on the Nation at Large (EPA/540/8-30/009).
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You mention 34 that have already
been delisted, but 63 or 65 have had
all of the work completed and are in
the process of being delisted.

Q Typically speaking, how do you
clean up a Superfund site? Do you
treat the waste, or do you move it to a
new site that is operated properly?

A In the early days, we moved a lot
of waste off site. Most of the remedies
now, over 70 percent, involve
treatment at the site itself. In some
cases, we incinerate the waste, but the
public is becoming increasingly
resistant to incineration. And one of
the things that Superfund does,
perhaps better than any other program,
is involve the immediate community
in what we are doing.

More and more, people want waste
cleaned up on site. They don't want
the trucks going in and out. And
where do you move the waste? Nobody
else wants to take it either. It is
becoming harder and harder to move
waste around.

That’s why we’ve been working hard
to identify and test innovative
technologies. Bill Reilly and I are very
committed to this effort. We've
established a Technology Innovation
Office to work with the Agency’s
Office of Research and Development
(ORD) on trying to get new
technologies out there.

We have a whole series of
technologies coming. In the old days,
it was mostly incineration or take it
somewhere else. Now, we are doing air
stripping, soil washing, and a lot of
bio-remediation. We are trying lots of
new things, and many of these new
technologies are coming along.

Q Staying with the technology for a
moment, the trade journals, among
others, say that the cost of cleaning up
Superfund and RCRA sites over the
next few decades will run into
hundreds of billions of dellars. You
would think that the industry would
be falling all over itself to develop and
apply new technologies. However,
reports say they are sticking with
conventional methods.

A No one likes to do a job twice.
When you use innovative technologies
you are taking a chance, because
innovative technologies, almost by
definition, seldom work the first time
around. One of the ideas behind our
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Technology Innovation Office is to
persuade the industry to take a chance,
to try different things.

We're making progress. For example,
we're bringing together federal
facilities, which provide the land, with
contractors, who provide the
technology, and we see what works.
But it’s difficult. Cost and liability are
always a concern.

In addition to our Technology
Innovation Office, we also have the
SITE program {Superfund Innovative
Technology Evaluation program),
which is run out of ORD in Cincinnati.
They put money into the development
of new technologies and then go out
and try them out at a site. We also
encourage use of the federal
technology transfer program, which
involves cooperative research.

The innovative technology market

has a great deal of potential for growth.

It is important to realize that the EPA
market is not the only market. The
Department of Defense and the
Department of Energy are going to be
spending much more for cleanup at
federal facilities than EPA is spending
on Superfund. The Department of
Energy remediation budget for federal
facilities is already something like $4
billion and going up.

Within a few years, EPA will no
longer be the biggest force in the
clean-up arena. We will always keep
control of the rules and monitor how
well cleanups are done, but the big

L
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bucks are going to come from other
parts of the federal government: as
much as $20 billion from Defense;
maybe $85 to $100 billion from
Energy. The Hanford plant, alone, is
going to cost billions to clean up.

Take us through your program
for locating the parties who dumped
waste at a site. Is it worth it? Do you
recover that much in the way of
clean-up costs?

A We put a lot of emphasis on
finding the parties responsible for the
waste. The procedure varies, but we
always start by contacting the people
we think have dumped at the site and
attempt to engage them voluntarily in
the clean-up work.

To identify potentially responsible
parties (PRPs), we use whatever tools
are available: newspaper ads,
interviews, etc. Some EPA regional
offices have gone so far as to use radio
ads to solicit information from those
who might remember dumping
activity. We've searched out the truck
drivers that hauled the waste and had
them retrace their routes for us. We've
even hired private investigators to help
us track down former employees.

As to it’s being worth it, last year 60
percent of the new work that was
scheduled will be paid for by
responsible parties. In other words, we
had more money being spent by them
than by us. In the last two years, we've

Reprinted with special permission of King Features Syndicate, Inc.
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resulted in strengthening enforcement
efforts to compel responsible parties to
clean up sites, making sites safer by
controlling acute threats immediately,
making sites cleaner by addressing
worst sites and worst problems first,
and developing new clean-up
technologies. Now, drawing on a
decade of experience, EPA is
examining whether and how
Superfund site assessment and
clean-up activities can be accelerated
by identifying and eliminating any
unnecessary delays at points in the
“pipeline” and by evaluating
opportunities for streamlining the
current process.

Part of what we have to do is
balance the risk of these sites against
the other kinds of risk that society has
to pay for. The Superfund was
reauthorized very contentiously in
1986. Then there was a second
reauthorization, with taxing authority,
last year.

But that doesn’t mean the debate is
over. People are already starting to
gear up for a debate in the 103rd
Congress. They are going to go back
and look at how well we've done, how
well we should be doing, and whether
there is a more efficient way of going
about it.

The American people want this
problem addressed. If you look at any
sort of poll, you will find that
abandoned hazardous waste sites rank
very high among the American
people’s environmental concerns. So
do active waste sites.

No one thinks the program is going
to go away in the short term. There are
various schemes being proposed for
funding the program; Congress will
enter into that debate. But the program
will be around for awhile.

Q Let’s talk about RCRA for a
moment. As we understand it, the
so-called RCRA corrective action
program could involve many more
hazardous waste sites than Superfund.

A Corrective action is the sleeping
giant of the RCRA program. What it
means is: As a condition of getting a
permit to keep operating a hazardous
waste treatment, storage, or disposal
facility, you have to go back and clean
up the whole facility.

Unlike Superfund, in which we
might have to go out and find the
party, in RCRA corrective action we
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have parties applying to us. In order to
get their permit, they have to go out
and look at the back 40 and give us a
plan for cleaning up the whaole plant.

There are a lot of potential sites
there, maybe 3,600 to 4,000 in the
universe, which is much bigger than
the 1,200 that we have on the
Superfund NPL. However, many of
them, perhaps two-thirds, are much
simpler to clean up. Somewhere
between a third to a half will be
serious.

It's a big problem. The money will
have to come from the people who
want the permit. What we have to
watch out for is the financial health of
the industry. If companies go out of
business, sites are abandoned. Then
we’'ll have to clean them up through
the Superfund program. After all, one
of the goals of RCRA is to prevent
creating new Superfund problems.

Q Could you touch on the
Underground Storage Tank program?
Is the UST trust fund like Superfund?

A The UST program is designed to
address the problem of gasoline
leaking from underground storage
tanks at service stations and other
facilities. Again, it is a sleeping giant.
We estimate that in the next eight
years society will spend something
like $50 billion on the problem, which
means we'll be spending more on
underground storage tanks than on
Superfund sites.

One difference is that the trust fund
is not the same. The UST fund is
much smaller, and it is designed to
help states run programs, rather than
to directly fund cleanups. The states
really own the UST program.
Thirty-seven states have created their
own funds. They are augmented a little
by the federal fund, but there is not
the same level of federal involvement.
We keep a minimal UST staff at
headquarters and very lean regional
office staffs.

Whereas UST is almost completely a
state program, RCRA defers a lot to the
states; and the role of states in
Superfund is still being developed. So
there is a contrast all the way across
the three programs.

Q Would you comment on the
so-called “fairness” issue regarding
Superfund?

A Well, to put it simply, 10 or 20
years ago, people went out and
disposed of waste in the best way they
knew how. They went to a
state-licensed facility and did
everything according to the law as it
was then. Now, we come back years
later and Superfund says you have to
pay to clean it up.

As a result, Superfund offends a lot
of companies’ sense of fairness. If they
were doing everything according to the
law at the time, how can we go back
now and say they have to pay? They
already paid once to dispose of the
waste.

Congress thought about it, and still
wrote the law as it is. As we enter the
next reauthorization, I think a lot of
firms are going to raise this issue
again.

My position is that it is EPA’s job to
carry out the law the way it was
written. We try to involve as many
people in the process as we can, but
it's difficult.

Overall, I am upbeat about the
program. It got off to a slow start, but 1
think it has matured, and I think we
are running it in a consistent manner.
There is no question that the law can
be perceived as unfair by those who
are caught in it. But I think these
issues will be addressed during the
debates in Congress. EPA will certainly
participate in those debates but will
also continue to carry out the program
and continue making progress on
cleanups within the current law.
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cumulative terms. Unfortunately, a
close look reveals that it will not be
able to maintain its current pace. It is
unlikely that the input successes of
1991 will even equal the 1990
numbers. In effect, the Agency has
already milked the system. Over the
past few years, very few new sites
have been added to the National
Priorities List (NPL), and, as a result of
the Agency’s (and the statute’s} strong
focus on getting work started, the
long-term clean-up pipeline is filling.
Of the roughly 1,200 NPL sites, 272
have long-term cleanups underway,
and remedies have been selected for
264 others. The input numbers,
therefore, will tail off as the pipeline is
addressed.

Another area of success cited by the
Agency is its “enforcement first”
strategy, which favors settling with
potentially responsible parties {PRPs)
over financing actions with Superfund.
This strategy has dramatically
increased the settlements with PRPs
and the dollars obtained from the
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We need an enforcement
strategy that is perceived as
tough but equitable
across-the-board.
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private sector. However, it has also
angered the responsible party
community by what they regard as a
return to soaking the “deep pockets.”

If EPA continues to measure success
in these terms, the outlook for the
program over the next few years is not
promising.

In the absence of a fairly radical
restructuring of how program funds are
distributed, it is highly unlikely that
more than 100 additional sites will
have construction completed and be
deleted from the NPL by the end of
1992. Since deletions are still the
primary measure of success that most
observers use, the least charitable
assessment (the one Superfund usually
receives} will show that we will have
spent nearly $15 billion and
eliminated only 10 percent of the
country’s worst hazardous waste sites.

Unfortunately, unless the program is
altered, this picture doesn’t change
dramatically even when we look out to
the end of the decade. Our best guess
is that, under current rules, fewer than

By Tom Mayer. Copyright. San Francisco Chronicle. Reprinted by permission.

500 sites will be deleted from the
existing NPL by the year 2000.
Considering that as many as 700 new
sites are expected to be added to the
NPL over the same period, we will still
have 1,500 most dangerous hazardous
waste sites to clean up, or 200 more
than we now have. And that will be a
full 20 years into the Superfund
program.

In other words, the program will
have declining input success, with no
concomitant increase in commonly
understood output success. Further,
the number of cleanups underway and
their cost will continue to rise. This
will be the worst of all worlds. It is
happening because we have not
thought through what success is and
what strategies have to be put in place
to optimize progress at all the critical
stages—identification,
enforcement/settlement, remedy
selection, construction, and site
deletion.

A Strategic Plan For Superfund

In the early years of the Superfund
program, the emphasis was on
private-party support and on the
technologies to be applied to sites.
While these issues are still important, I
would argue that improving the
remedy selection process and focusing
on reductions in risk to human health
and the environment and on the
perceived competence and consistency
of the government are at least as
important. I would also argue that
transaction costs, the great bugaboo of
Superfund, would decline enormously
if greater attention were paid to the
managerial and scientific elements of

GPER FOND
TOXIC WASTE
CLEANUP STTE
#1237

the program.

With the program now entering
maturity, the emphasis should change.
EPA should cash in on its
accomplishments to date and move
ahead with a program that ensures
cleanups are effective in the long term
and adequate funds are available from
the private sector to maintain
momentum. This will require the
combination of an elemental
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management approach to defining and
achieving success and an analysis of
the long-term scientific and technical
needs of the program.

There are five imperatives to any
Superfund strategic plan that are
essential to success:

@ Clearly define success.

¢ Implement an equitable enforcement
program.

® Focus remedy selection around
objective-setting and interaction with
stakeholders.

® Invest in long-term research and
development.

® Develop consistent administrative
procedures.

We must do a better job of defining,
measuring, and publicizing success.
The critical success measure, upon
which deletion from the NPL should
be based, is protection of human
health and the environment. In this
context, it is important to note that
EPA has made great strides in
eradicating the worst threats that were
posed by hazardous waste sites when
the program began 11 years ago.

At the outset, I said that EPA may
already have succeeded in large
measure. Its removal program has
probably eliminated most of the
immediate health risks posed by
abandoned hazardous waste sites. We
need to. discover whether this is true,
document it, and use the information
to help EPA focus on risk reduction in
its remedial efforts. To date, little
credit has been given to EPA for the
risk reduction these removal actions
achieve.

The main reason for this lack of
recognition is that the current
construction-management approach to
cleanup focuses on the application of
technology to hazardous waste
problems. It does not characterize,
sufficiently, what is to be achieved
from the standpoint of human health
and the environment. As a result, the
public and the Agency never know
when the health and environmental
“mark” has been achieved.

The Agency needs to think much
more about the end of the game at the
beginning of the process. Over the next
two years, each and every NPL site
needs to have its “objectives”—both
qualitative and quantitative—spelled
out in detail. As part of this process,
explicit plans should be laid for
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Mike Keefe cartoon. Reprinted by permission.

expending the necessary resources
right through deletion from the NPL.
Right now, EPA has a strategy for
getting a lot of balls in the air, but not
for getting them down.

We need an enforcement strategy
that is perceived as tough but
equitable across the board. An
“enforcement-first” strategy that relies
too heavily on unilateral
administrative orders directed at
traditional deep pockets will result in
a progressively declining program. A
more successful strategy would
demand a mix of negotiated
settlements, unilateral orders, damage
suits against recalcitrant parties, and a
really active potentially-responsible-
party search program.

This strategy would require full use
of the provisions that Congress
included in the 1986 Superfund
amendments but which have not yet
been seriously implemented,
including: de minimis buyouts, in
which PRPs with limited liability
could pay cash up front to be released
from future involvement in a cleanup;
non-binding allocations of
responsibility (NBARs) issued by EPA
to assist in the organization of PRP
groups; and mixed funding, in which
EPA would share the initial cost of
cleanup with firms that step forward to
perform the work in anticipation of
recovering costs at a future date from
recalcitrant parties. The strategy’s
cornerstone, negotiating settlements
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with PRPs, must be based on policies
governing standard consent decrees
that are stringent enough to bring in
sufficient clean-up dollars, but not so
one-sided in character that they push
companies away from seeking
settlements.

We must put into place a remedy
selection process that emphasizes
objective-setting. clearly defined
criteria, and dramatically increased
communication and dialogue among
all parties. Remedy selection is the
linchpin of the Superfund program. It
determines the level of protection for
citizens living and working near sites,
the level of restoration of the land, and
the cost to the responsible parties or to
the Superfund trust fund.

Clean Sites conducted a year-long
project that examined the current
approach to selecting remedies. This
project brought together more than 100
experts representing diverse interests.
A major finding was that the current
remedy selection process works
backwards—EPA explores in depth all
the alternative clean-up methods it
plans to consider before determining
the level of protection it is seeking or
the potential future uses of the site.
We found that no consensus exists on
what constitutes “protection of health
and the environment”—the law’s
overarching mandate for cleanup and
remedies—and that levels of protection
vary from site to site. We also found
that definitions for other statutory
criteria—permanence, long-term

21



effectiveness, cost-effectiveness, and
treatment—are ambiguous and applied
inconsistently.

We issued a report recommending
an alternate process in which EPA,
with input from all stakeholders,
would set explicit objectives for each
site based on the site’s expected future
land and resource use. These
objectives would be based on a target
for an acceptable amount of residual
health risk that is uniform for all sites.
EPA then would explore only those
clean-up methods that meet the site’s
objectives. Under the process we
suggest, EPA would define a
permanent remedy as one that will
endure indefinitely and would develop
at least one permanent alternative for
each site. EPA would select the
remedy that will endure the longest for
the least cost.

This process would require that EPA
give uniform definitions to statutory
criteria and apply them explicitly and
consistently in the process, that
citizens and states be given all
technical information as it becomes
available, and that EPA elicit and
respond to citizens’, states’, and
responsible parties’ comments before
selecting a “preferred alternative.”

We need to prompt public
investment in long-term research and
development in hazardous waste
science and technology. We must
make the investments in research and
development that are necessary to
improve both our fundamental
understanding of the most commonly
seen chemicals, as well as develop the
knowledge needed for making risk
assessments. While our inadequacies
in exposure assessment are important
to all areas of environmental policy,
the economic impact of our current
lack of knowledge in the area of risk
assessment is most evident in the
hazardous waste arena. We simply
must improve the data that underpin
exposure assumptions if we want EPA
decision makers to rely upon risk
assessment in making decisions.

The investment is warranted. The
amount of potential cleanup facing the
nation is staggering. The cost of
cleaning up the existing 1,200 sites on
the NPL is expected to approach $40
billion. Federal facilities, ranging from
those under the aegis of the
Departments of Interior and Defense to
the Department of Energy, could cost
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as much as $200 billion. And while no
one yet has reliable estimates of what
the costs of RCRA corrective action
cleanups might be, many
knowledgeable persons both in
industry and in government believe
that RCRA responsibilities could easily
dwarf expenditures in Superfund!
Beyond these federally controlled sites
are an estimated 28,000 sites under the
authority of state regulation, and the
spending on these sites also continues
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It is not too much to say that
we will be spending between
$10 billion and $20 billion

per year in hazardous waste
cleanup by the year 2000 . . .

to rise. In sum, it is not too much to
say that we will be spending between
$10 billion and $20 billion per year in
hazardous waste cleanup by the year
2000 and that this will represent 10 to
20 percent of all pollution control
expenditures in the Unites States.

This situation is a far cry from what
was envisioned when Congress passed
Superfund in 1980. Then, hazardous
waste cleanup—or at least abandoned
hazardous waste site cleanup—was to
be a quick mop-up of a few sites. With
that emergency response scenario in
mind, it is unsurprising that little
thought was given to building a
scientific and technical infrastructure
to support the program.

Our current situation should lead us
to reassess the importance of science
as a critical element for successful
cleanups. Not only is the problem of a
magnitude to warrant major
investment in making cur programs
more effective, but also, for better or
worse, we now know that we have the
time for science to play a significant
role—even if it takes a decade to
produce results.

A serious focus also needs to be
placed on removing the impediments
to improving the application of new
technology. Thus far, EPA’s Superfund
Innovative Technology Evaluation
(SITE) program has not succeeded in
energizing either vendors or users in
the private sector to use existing
technology in new ways or to use new
technology at actual sites. Perhaps the

regulatory liability obstacles are key,
but it seems to us that EPA could still
play a role in fostering more
cooperation between engineers and
scientists in the private sector and
their counterparts in government. The
Defense Department, and particularly
the Department of Energy, also are
thrashing about trying to deal with the
development of remediation
technologies. What is needed is a
“guild” of scientists and engineers that
knows no institutional bounds and has
the ability to produce creative
solutions to very difficult problems.
An administrative process is needed
that places a premium on consistency
and competent regional project
managers, supported by adequate
teams of program and contract
personnel, and guided by teams of
headquarters/regional personnel. EPA
made the decision in 1988 to delegate
all site-specific decisions to the 10
regions. While this decision was
appropriate to speeding
decision making, it has left the Agency
without a central nervous system and’
regional personnel without sufficient
direct headquarters guidance. The
solution is not to redelegate back to
headquarters but to build a greater
level of consistency and support into
the program. EPA headquarters can
achieve greater consistency by
ensuring adherence to uniform
program guidance and uniform
definitions for clean-up criteria and by
building @ number of highly
experienced headquarters/regional
teams to work intensively in specific
program areas with the regions.

Conclusion

In the final analysis, even in the best
situation, with well defined success
measures, an agreed-upon relationship
between risk and remedy, and a highly
competent administrative force, many
people would still not be happy with
Superfund. Over the last four years,
the Superfund program has become
better managed at both the political
and administrative levels. If it is to
sustain public support, however, it
must take some very hard steps or run
the risk of being the White Elephant of
the environment and discrediting the
rest of the nation’s environmental
protection efforts. D
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the urgency of the situation
necessitated evacuating the local
population, the coalition forces, the
dependents of U.S. and other foreign
embassy personnel.”

Early and subsequent monitoring
found insignificant quantities of sulfur
dioxide and hydrogen sulfide, the key
ingredients of the killer smogs that hit
Donora, Pennsylvania, in 1948,
London in 1953, and the New York
metropolitan area in 1953 and 1961.
It's not known if the expected sulfur
pollutants were and are being
incinerated by the intense fires.

Natural background particulate
levels in the area are relatively high;
particulate levels found by the team
were not high enough to cause
concern.

Although people in the area have
been exposed to an increased health
risk, the extent of that risk is still
undetermined and may not be known
for years. Most at risk from air
pollution are people with asthma or
other chronic lung ailments.
Admissions to Kuwait’s clinics and
hospitals showed no increase in
patients with respiratory problems.
The same was true for coalition troops.
An extensive report issued recently by
two teams of scientists that went to the
area under the auspices of the National
Science Foundation confirmed the
interagency team'’s early findings.

Experts from the Centers for Disease
Control in Atlanta and other,
Department of Health and Human
Services agencies have been working
with Kuwaiti and military medical
personnel to spot any immediate
health effects. They also are
assembling baseline health data on
residents and on U.S. troops and
diplomatic personnel and their
families. They will continue to watch
the health of those people.

As this issue of EPA Journal went to
press, fire-fighting teams had gotten
some 249 oil well fires in Kuwait
under control. But hundreds more
continue to burn. Officials estimate
that they will have all but 100 of the
fires extinguished by December but
that it will take at least a year to put
out the remaining fires and to cap the
burning and other damaged wells that
are leaking oil. Priority is being given
to the smokiest fires and those closest
to hospitals and urban areas.

Fires shoot flames like blowtorches
hundreds of feet into the air. Dense
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smoke clouds the skies to heights of
thousands of feet. The plume of smoke
extends for hundreds of miles.
Transposed over the United States, the
plume would reach from New England
to Florida (see map). In some areas
around the fires, the desert is covered
with a black crust. Lakes of oil have
formed near many of the damaged
wells, posing a threat of ground-level
fires and pollution of underground
water.

In addition to the dense smoke and
black oily rain from the oil well fires,
emergency teams trying to monitor the
pollution from the fires—and the
fire-fighting teams—also had to cope
with unexploded land mines, bombs,
and shells. The lack of adequate
technology, compounded by shortages
of water, electric power, and locally
available equipment, made it
impossible to extinguish the fires
quickly. For all involved, it was
indeed Hell's national park.

What’s Ahead

Fortunately, recent assessments by
EPA and the National Science
Foundation show that initial fears
about devastating effects of Iraq’s
ecoterrorism may not have been
warranted. Despite those reassuring
findings, monitoring will continue for
years—of the people, air, water, soil; of
the total environment. Medical
follow-ups and meteorological and air
monitoring, in the Gulf and around the
world, could uncover as yet
undetected pollution problems or
latent human health effects. The
long-term impacts of the spill and the
fires simply are not yet known.

With help from EPA and others, the
Gulf governments are installing
permanent monitoring systems and
early warning networks. Kuwait and
Saudi Arabia intend to monitor water
supplies for contamination from
leaking oil and airborne pollutants.
They intend to study the long-range
environmental effects of the oil spill
and the fires.

For EPA itself, the reaction to the oil
spill and oil well fires demonstrated
that the Agency can respond quickly to
environmental emergencies, even as far
away as the Persian Gulf. Says EPA’s
Jim Makris: “The U.S. government
brought good environmental science
and good operational capability
immediately to the scene in the
Gulf" o
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to collect better information on the
types and quantities of wastes at the
site, the type of soil involved, and
water drainage patterns.

The RI/FS, completed in 1984,
indicated that soil near the waste
trench was highly contaminated with
volatile chemical products Barry had
buried there. It seems that Barry had at
one time been involved with an
electroplating concern and a
paint-mixing business and had
dumped wastes from these operations
at his farm. The types of chemicals in
the wastes included volatile organic
compounds, and heavy
metals—all highly hazardous both to
human health and the environment.
The pond and the bog were also found
to be highly contaminated with
chemicals that had migrated from the
trench soil.

The RUFS also discussed a number
of clean-up alternatives—weighing
their potential effectiveness and their
long-term costs—and made
recommendations accordingly.

In compliance with the law, the
RI/FS was well publicized in the
Howell Township area, and citizens
were given several weeks to comment
on the recommended clean-up plan.
Public meetings were held by EPA and
local health officials to give people the
opportunity to offer comments in
person. EPA was then required to
provide written answers to any
questions or comments and include
these in a “responsiveness summary”
as part of its final Record of Decision
(ROD) on the clean-up plan selected.

The ROD, signed in September 1985,
selected excavation and incineration to
get rid of the contaminated material; it
also recommended further studies of
possible on-site ground water
contamination.

Over the next couple of years, as
work began at the site, EPA staffers
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continued to keep Howell Township
residents updated on the progress of
the cleanup through periodic press
releases and public outreach sessions.

In 1988, a supplemental RIFS
confirmed suspicions that high levels
of organic contaminants had leached
from the disposal trenches into the
ground water and the sediments in a
portion of Squankum Brook.

As with the initial RUFS in 1984,
residents were given a chance at
public meetings to respond to the
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The first phase of work at the
site included excavation of
some 15,500 cubic yards of
contaminated material.
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recommended actions to clean up the
additional contaminants. Again, the
proposed clean-up plan generated no
public opposition, and a supplemental
ROD was signed in 1989.

That same year, the U.S. Army Corps
of Engineers, charged with overseeing
work at the site, awarded Chemical
Waste Management a $14.2 million
contract for incineration of the
contaminated material. Soon, dozens
of flatbed trucks were arriving at Bog
Creek carrying components of the
incinerator to be assembled on site.

During the next several months, EPA
worked with New Jersey officials on
guidelines for conducting what would
be the first Superfund incineration in
the state.

In January 1990, EPA sent a letter to
about 120 people living within a
3/4-mile radius of the site explaining
the awarding of the contract, the
harmless odors they could expect
during the remediation, and emergency
plans for evacuation. It was the word
“gvacuation,” however, that caught

A rotary kiln incinerator, assembled at the
Bog Creek Farm site, burned 20 tons of
soil per hour for three months.

people’s attention and caused a minor
furor.

With residents clamoring for an
explanation, EPA scheduled a public
meeting for March of that year. By all
accounts, that meeting was a tense
one. A small group of local activists,
the Concerned Citizens Organized to
Protect the Environment, or CCOPE,
challenged EPA to verify the safety of
incineration at the site and demanded
to know how the town could manage
an orderly evacuation in the event of
an accident.

In the face of these suspicions, EPA
invited five of CCOPE’s members to
come on-site for a meeting with the
Mayor of Howell Township, EPA
officials, and representatives of
Chemical Waste Management. They
were given a full tour of the site and a
thorough explanation of the machinery
involved. A videatape of the tour was
also made and distributed through
CCOPE to interested residents.

The meeting seemed to satisfy
CCOPE’s concerns. In addition, at
CCOPE's request EPA agreed to install
a warning siren on-site to augment the
town’s evacuation procedures.

With residents fully on board now,
EPA prepared to go ahead with
incineration. But three days before the
incinerator was to be fired up, another
hitch developed. An elderly woman
who lived a quarter-mile from the site,
and who had had her larynx removed
for cancer some years before, was
worried that dust from excavation of
the soil would irritate her exposed
throat.

While federal health officials
contacted about the case maintained
that the excavation would not
aggravate the woman'’s condition, EPA
decided to err on the side of caution.
At the government's expense, she was
relocated to a rented home outside the
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Issues”; and they took their story to
the media. Gaining widespread public
support for their cause through
national TV and press coverage, they
obtained a promise from Kentucky's
governor that he would close the site
“at the first evidence that it could not
be contained.”

This evidence came in August 1977,
when state monitoring reports
confirmed unequivocally that
radioactive leachate was migrating
from the burial trenches out of the
restricted area. In December 1977, state
officials ordered the site closed, after
three intense, frustrating years of
dedicated work by the Maxey Flats
Radiation Protection Association.

In the years between 1977, when
Maxey Flats was officially closed, and
1986, when EPA placed it on the
National Pricrities List (NPL), millions
of dollars in state funds were spent on
maintaining and stabilizing the site.
Also during that time, the first Maxey
Flats citizens group, feeling secure in
the knowledge that the site was
permanently closed, decided to
disband.

Being an NPL site made Maxey Flats
eligible for clean-up operations under
the federally funded Superfund
program. An important part of this
program is citizen involvement at the
local level in decision making that
relates to the clean-up actions. To help
the public participate in an informed
manner, EPA has Technical Assistance
Grants (TAG) available—one grant per
site—for a qualifying community group
in the area impacted by a Superfund
site.

The TAG program provides up to
$50,000 for a qualifying group, which
is to be used to hire a technical
advisor to review and interpret
site-related information for them.

In 1986, when the TAG program was
established, the Kentucky
Environmental Quality Commission (a
citizens advisory board) worked with
our state representative to form a
citizens group that would be eligible to
apply for one of the $50,000 grants.

1 was not active in the Maxey Flats
citizens group of the early 1970s, but
because of my interest in the site and
my activities on other state
environmental problems, 1 was asked
by my state representative to serve on
the executive committee and was
elected treasurer of the new group.
Four former members of the first
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Maxey Flats group also serve on the
executive committee, along with two
biologists from a local community
college and a state university.
Applying for the grant was a lengthy
and involved process. We started
laying the groundwork in January 1988
and gave our group the name Maxey
Flats Concerned Citizens (MFCC). We
drafted bylaws and filed the proper
papers to become incarporated. By

The secrecy that shrouded
Maxey Flats for so ma{r}y
years has been cleared.

September 1988, we were off and
running, ready to submit our grant
application to EPA.

One of the basic TAG requirements
is for the eligible group to provide a
35-percent match of the grant funds.
Since we knew it would be next to
impossible for us to come up with that
much money, we requested, and were
granted, a waiver of the 35-percent
match. We did, however, have to
reapply and agree to a 15-percent
in-kind match. On January 13, 1989,
our application was approved, and
MFCC became the first citizens group
in EPA Region 4—and the second in
the United States—to receive a TAG.

We hired Dr. Marvin Resnikoff, a
prominent nuclear physicist from New
York, to act as our Technical Advisor.
Dr. Resnikoff analyzes the documents
generated during the Remedial
Investigation and Feasibility Study
(RUUFS). He reviews and summarizes
the risk assessments and remediation
work plans. In addition, he closely
checks and evaluates the monthly
monitoring reports conducted by the
state, investigates and examines the
various problems that continually arise
at the site, and then relays all this
information to us each month in a
formal report.

Conferring regularly with EPA and
state officials concerning on-site
related activities, he assists us in
preparing public fact sheets and
represents our group at public
hearings.

At a public meeting on June 13th of
this year, EPA’s proposed clean-up
plans were revealed to the public.
Eighteen potential remedial
alternatives were developed and

evaluated. Of these, EPA’s choice was
natural stabilization.

We have been very pleased with the
cooperation and consideration we
received from the staff at EPA’s Region
4. We were surprised that they not
only listened to our suggestions, but
included some of them in their closure
plans. Some of these suggestions are:

® The procurement of a buffer zone
adjacent to the site property

® A reopener clause for future
remedial construction

® Concrete horizontal barriers to be
installed later if needed

® Remedial review performed every
five years

¢ Leachate to be removed from present
trenches, solidified, and disposed of in
new trenches.

Some of the things that we think
should be clarified in EPA’s plan
include institutional controls for future
site security and adequate funding for
a perpetual maintenance and
monitoring plan.

We have the opportunity to address
these and other issues during a 60-day
public comment period. At the end of
this period, EPA will answer questions
and reply to the issues raised by the
public in a Responsiveness Summary
that will become an official part of the
Agency’s documented decision on the
remedy. The final Record of Decision
is expected to be issued in late 1991.

The secrecy that shrouded Maxey
Flats for so many years has been
cleared. We now have access to
information and records concerning
the site activities and remediation
plans. However, the people of Fleming
County know that, regardless of which
plan is implemented, the public health
and environmental threats that Maxey
Flats poses will remain with us
forever. O

(Powell is treasurer and board member of
Maxey Flats Concerned Citizens, Inc. She
is also a member of Kentuckians for the
Commonwealth, a statewide grassroots
environmental organization; co-founder of
Fleming County Concerned Citizens, a
group opposing the import of out-of-state
garbage by a local landfill; and a
grandmother.}
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where a firm’s wastes were merely
transshipped through a site; where
drums bearing a firm's logo were found
at a site {even though the wastes were
not associated with the firm); and where
firms had sent not wastes but raw
materials to a site for processing.

On a national basis, almost $4 billion
in clean-up costs or contributions have
been paid or committed by PRPs. In
addition, approximately $10 billion have
been generated by special taxes on
industry (the so-called “feedstock” and
“corporate environmental taxes”) and
expended—through the
“Superfund"—for Agency overhead,
contractor administrative costs, and
cleanup of sites where no responsible
parties exist (the “orphan sites”). Thus,
responsible parties—who, in many cases
paid for disposal of wastes initially—pay
again in the form of taxes and once more
when assessed liability at a site.

Expenditures from the fund will
almost double over the next five years.
All of this has resulted in completion of
only 5 percent of the sites (nearly 1,200)
listed on the NPL, and entries on that
list are expected by many to at least
double in number.

In addition, the litigious nature of the
program creates so-called transaction
costs—Ilargely legal expenses—which, for
some sites, has equaled the actual
clean-up cost. These excessive costs
stem, in part, from the threat of the
joint-and-several standard and the fact
that any one PRP could be held liable for
the entire cost of cleanup at a site, often
an amount that could bankrupt many
corporations. Thus, PRPs defend
themselves vigorously in the face of this
draconian potential, however theoretical.

Further, the Agency approaches the
PRP community on an “enforcement
first” basis, bristling with lawyers,
orders, threats of treble damages, acting
against selected “deep pocket” PRPs to
avoid the burden of dealing with all
parties, and limiting the opportunity for
review to the official record: All of this
results in a lawyer-laden process. A
typical site confrontation consists not
only of EPA and responsible parties (and
their insurers) and all of their lawyers,
but also the Departments of Justice and
State and sometimes local officials and
natural resource trustees (and all of their
lawyers).

Beyond the inequity of the liability
standard and the excessive transaction
costs it creates, there is a serious
question as to whether many, if not
most, of these sites really pose any
appreciable risk to human health or the
environment. EPA’s removal program is
the first phase of the Superfund process,
whereby immediate threats are mitigated
and source materials {such as chemicals
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in drums or tanks) are removed.
Removals clearly have been a
success—so much so that the additional
risk reduction attributable to cleanup
beyond the initial removal is often
difficult, if not impassible, to calculate
or justify.

The cost of these-initial removals was
originally limited by the statute to less
than $1 million {subsequently increased
to $2 million). Complete cleanups,
however, currently average $30 million
and continue to escalate! Clearly, some
sites justify remediation. Bul many
clearly do not, either because of the low
risk posed or the lack of a technical
approach that will work. Many sites
should, as applicable, be fenced, capped,
and monitored—at least until we learn
more about the risk or how an effective
cleanup can be carried out.

When Superfund was enacted in 1980
and reauthorized in 1986 and 1990, the
authors were relatively silent as to
intended objectives. However, the
legislative history suggests that
protecting human health and the
environment {i.e., timely and effective
cleanup), modifying waste management
behavior, and punishing or making the
“polluter pay” were paramount in their
minds (though not necessarily in that
order). Further, the statute explicitly says
that permanence and cost effectiveness
of remedies are to be considered.

The outcome certainly achieves
payment by responsible parties—to the
point of being inequitable, damaging to
the vitality of many businesses, and
wasteful. Superfund liability—along with
soaring waste management costs and
community right-to-know reporting—has
heightened awareness as to the
incentives for responsible waste
management and poliution prevention.
This cultural change:-is in place, and it is
questionable whether further
“punishment” is equitable, necessary, or
desirable.

Further, Superfund has demonstrated
clearly that compliance with what is
deemed responsible today will not
necessarily avoid Superfund liability
tomorrow. The program is certainly
punitive, but the officers, owners, and
shareholders of companies today are
seldom those who were involved when
yesterday’s treatment or disposal sites
were created. Those who were involved
generally operated in the belief that
practices then used were appropriate and
responsible. In fact, a significant portion
of the substances triggering liability
resulted from air-pollution control
sludges. The program, except for initial
removals, is far from cost effective if risk
reduction is the desired goal.

This leads one to observe that this
program is inefficient, ineffective, and

inequitable at best, and failed at worst.
The current effort of the banks and other
commercial lenders to escape the
liability net, followed closely by
municipalities, is indicative of the
disruptive impacts the program is having
on our economy.

So who should pay? Perhaps a better
question is, “how much should we pay?”
If this program were one of reasoned
action proportional to risk, with
emphasis on efficiency and effectiveness,
the burden of the liability standard
would be considerably reduced. Most
PRPs are willing to step up to doing the
right thing in a rational way.

In the 1986 amendments to the
Superfund law, Congress sought to take
advantage of this willingness on the part
of PRPs by adding certain provisions
intended to add flexibility to the liability
standard (mixed funding, de minimis
settlement provisions, and non-binding
allocations). However, these tools are
used sparingly, if at all; instead, the
emphasis is increasingly on
“enforcement first,” with joint and
several liability for “deep pocket” PRPs.

PRPs who have been at the forefront in
trying to help make the program work
are seeing more of their limited resources
and goodwill consumed by conflict with
other parties, program inefficiency, and
unjustified remedies; a growing danger is
that these firms may decide to join those
who have chosen to “lie in the weeds”
and let the program flounder.

Last year’s reauthorization
appropriately put off debate until the
next Congress, but it’s not too soon to
begin a dialogue on how this program
can be revitalized and made more
cost-effective. Industry has accepted the
responsibility to take appropriate action

at hazardous sites which require
remediation. If we’re going to spend the
money, however, let’s get timely,
cost-effective results. All three parts of
the Superfund triad need strengthening:
liability, selection of remedy, and project
execution.

{Mullins is Vice President for Regulatory
Affairs at the Chemical Manufacturers
Association.)
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a public works program. It was designed
to operate on a very simple premise: The
polluter should pay, not the taxpayer.
And corporate America has gotten the
message.

Across the country, businesses now
scrutinize their waste management
activities. They spend millions of dollars
to carefully manage their wastes and,
more importantly, to change their
production practices to reduce the waste
they generate in the first place.

They clean up old contamination on
their property to make their businesses
more attractive to potential purchasers
and more dependable to financial
institutions looking for reliable collateral.
My corporate lawyer friend showed me a
60-page, single-spaced questionnaire
prepared by his firm, to be completed by
any company his clients may be
interested in purchasing. An
environmentalist could not have
produced a more thorough audit. And all
this goes on without a single EPA
employee in sight.

This makes Superfund one of the least
bureaycratic and most cost-effective
federal environmental programs. Using
Superfund liability as an incentive for
environmentally sound conduct requires
no new volumes to the Code of Federal
Regulations, no EPA time devoted to
regulatory development, and no lengthy
delays in implementation.

It also gives industry the flexibility to
find the least expensive measures to
reduce the threat of contamination. If
that means changes in production
practices, fine. If it means cleaning a
leaking landfill before hazardous
substances migrate into ground water,
fine. With Superfund cleanups costing
an average of $20 to 30 million, the
business community has worked hard to
find lower cost methods to reduce
pollution, lower the risk of
contamination, and avoid expensive
clean-up costs. The business community
has found that it is cheaper to avoid
creating a Love Canal in the first place
than to clean it up afterwards. That’s
good for business and good for the
environment.

How does Superfund’s liability
standard produce this kind of behavior?
Essentially, Superfund closes the legal
loopholes polluters could use to avoid
paying clean-up costs. First, Superfund
denies polluters the “I tried my best”
defense. By adopting a strict liability
standard, which means that polluters
must pay without regard to fault,
Congress invoked a well-established legal
doctrine to force polluters to pay for
cleanups.

Although it may seem like a tough test,
strict liability is hardly novel. For
centuries, the courts have applied this
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test to anyone involved in
*“ultra-hazardous” activities, such as
handling dangerous explosives. In
Congress’ view, if a company generated
hazardous substances, it should be
prepared to pay for the consequences.

On a practical level, this standard also
made it possible for EPA to avoid the
cumbersome and oftentimes
overwhelming task of proving that a
polluter acted negligently in
contaminating ground water or posing
other threats to human health or the
environment. And more importantly, it
sent a signal to potential polluters that
making “best efforts” would not be a
defense if their wastes caused
contamination.

Second, Superfund liability borrows
another well-established legal principle
by imposing liability jointly and
severally among polluters. Congress
recognized that many contaminated sites
contained the commingled wastes of
many companies and that it would be
virtually impossible for EPA to prove
who caused what. To avoid protracted
legal fights between EPA and polluters
and to speed clean-up activities,
Congress allowed the imposition of
liability as long as EPA could identify
one or more of the responsible polluters.

Those identified by EPA have always
been free to search out other responsible
parties and, through legal action, compel
them to pay their fair share of clean-up
costs. But the time and cost of this
litigation was borne by the polluters, not
by taxpayers.

So why is a program that has
accomplished so much with a minimum
of command-and-control intervention
been subjected to such harsh criticism?

Before answering this question, it's
important to identify the critics. They
don’t seem to be in Congress. Congress
passed Superfund with its “polluter
pays” liability system in 1980, continued
it in 1986, and reauthorized it for
another five years in 1990.

The most active, current effort to
amend the liability scheme in Superfund
has been in the narrow area of lender
liability. But, even the most vocal
advocates of change in this area have
made it clear that they have no interest
in abandoning Superfund’s current
liability system altogether.

One can only conclude that the
Administration feels the same way.
Presidents Carter, Reagan, and Bush have
each signed Superfund legislation that
enacted and preserved the Superfund
liability system.

Dozens of state governments have
passed “mini” Superfund statutes that
have similar liability programs. It would
appear that legislators on the state level
feel just as strongly as the federal

government about forcing the polluters to
pick up the clean-up tab.

And let’s not forget the American
people. In one public survey after
another, the public rates the management
of hazardous and toxic waste as one the
nation’s top environmental priorities.
More importantly, a national survey
conducted by the Environment Opinion
Study, Inc., last year found that 70
percent of the public disapproves of the
way industry and business have
attempted to preserve and protect the
environment. Clearly, the American
people have not lessened their
commitment to see the “polluter pay.”

Sadly, but predictably, the critics of
the Superfund liability program are the
polluters themselves. They complain
about high “transaction costs” and legal
fees, even though no one has quantified
those costs, much less compared them to
taxpayers’ savings under the current
program.

They complain about the potential
reach of joint and several liability but
find it hard to present data to show real
instances of unfairness.

They assert that a tax-based public
works program should replace the
liability program, but we hear only
silence when we ask who will support a
sufficient tax (i.e., the “T" word).

And they complain that Superfund’s
retroactive liability makes business pay
for mismanagement which occurred
years ago, although they don’t explain
why the taxpayers should pay to clean
up industry’s old Superfund sites.

When the dust settles on this issue, we
still face the challenging task of cleaning
up our soils and ground water to make
them safe for our families and our
children. It’s a costly, time-consuming,
and difficult task. And, although
Superfund is hardly a perfect program,
its liability system will help us clean up
these sites more quickly, discourage the
creation of future sites, and keep
taxpayer costs to a minimum. o

(Roberts is Legislative Director for the
Environmental Defense Fund in
Washington, DC.}

39





















technologies, there are additional
information barriers. Only seven of the
140 innovative technologies already
selected in the federal Superfund
program have been completed and
used. An additional 21 are being
installed or are operational. The
balance are in the design and
pre-design stage. The consulting
engineers who design projects have no
standard design documents to refer to;
they lack cost and performance data
with which they can assure their
clients—American industry and the
government overseers—of the efficacy
of these remedies. In many cases, they
are firms whose experience base
consists of decades of wastewater
treatment plant design. It is only in the
past five to seven years that they have
turned their attention to waste site
clean-up problems. While their clients
are used to guarantees of a certain
level of performance, the designers are
not empowered by the available
information to give such guarantees.
Having to deal with hazardous
substances while still observing
normal, conservative engineering
practices, complicates the situation.

Regulatory Impediments

Hazardous waste technology
development and its field application
are unique in the world of technical
advances. Both research and
development and operational activities
require a permit under the Resource
Conservation and Recovery Act.
Designed as it is to prevent unsafe
releases when working with hazardous
wastes, the law sets up a barrier to
entrepreneurs unlike any other
technology development arena. One
could invent a new transportation
system, a revolutionary machine tool,
or a new manufacturing process in
quiet studied contemplation;
engineering flaws and rework would
probably be necessary. But one cannot
develop a new hazardous waste
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treatment process and put hazardous
waste through it without a public
permitting process, financial
guarantees, and (perhaps more difficult
for the developer) a wait for approval
to test the equipment.

EPA has developed regulations for
research and development permits and
is encouraging states to include such
permitting in their regulations. A
federal exemption allows the testing of
small quantities of waste to assist
development.

The intergovernmental aspect of
permitting can also impede research
and development of treatment
processes. Even in the most
streamlined system, state and local
governments can choose to exercise
regulatory and permitting influence
over proposed projects.

Institutional Impediments

In addition to the uncertainty faced by
investors in these new technologies,
mentioned earlier, the buyers (i.e.,
American industry) are faced with a
new marketplace in which they must
depend on advice mediated by others.
Thus, even the technologies with good
demonstration data must be
understood well enough by an
engineering firm for them to
recommend the technologies in a
proposed design, and they must then
also be understood by the construction
firm that is going to build this
one-of-a-kind system for the client.
Faced with this tenuous chain of
experience and a desire not to pay
twice—once for the innovative
solution and then, when that doesn'’t
work, for an established
solution—there is an understandable
reluctance by buyers to pursue
innovation without demonstrable cost
savings.

Added to these marketplace realities
are extra layers of liability concern.
Beyond the normal negligence
concerns, with which the engineering

profession is used to dealing, are the
risks of designing a first-of-its-kind
remedy and having it fail, as well as
the potential third-party liabilities
stemming from people claiming
damage from an inadequately designed
remedy years after it was applied.

A Brighter Outlook

Despite these multidimensional
problems, progress is being made on
several fronts. TIO and others in EPA
are widely disseminating cost and
performance data to the government,
industry, and engineering
communities. In the interest of adding
certainty to the size and nature of the
market, several new electronic data
bases, regular newsletters, and an
increasing frequency of demonstration
results and studies are being targeted
to users with the greatest need in the
clean-up community.

To help lend more certainty to the
engineers' world, professional
engineering societies will be convened
to take a snapshot of the state of
technology development. TIO plans to
convene private industries and federal
agencies with clean-up problems to
consider joint technology
development.

State leadership in permitting of
new technology development is a
promising arena because it affords the
opportunity to deal comprehensively
at the local level with needed permits.
TIO is working with several states on
such an initiative for site remediation
technologies.

We are on the launch pad with a
number of new technologies for site
remediation. In three years, we should
see a quantum leap in information on
full-scale operation of some of these
technologies. That will pave the way
for articles on “second generation
developments,” rather than on barriers
to beginning. O
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action to clean up a facility falls to the
facility owner/operator. Unlike
Superfund, there is no government
“fund” for financing cleanups under
RCRA.

The role played by the states is
another point of difference between
RCRA and Superfund. Whereas
Superfund is primarily a federally
administered program, RCRA
Corrective Action is designed to be
substantially delegated to the
individual states. To date, seven
states—Minnesota, Utah, Colorado,
Idaho, Illinois, Georgia, and
Texas~-have been formally authorized
to run Corrective Action programs
under RCRA; many more states
conduct major aspects of the program
under cooperative agreements with
EPA.

As many as 4,000 RCRA-regulated
hazardous waste management facilities
may eventually need some type of
corrective action. These facilities vary
widely in the health and
environmental hazards they pose.
Many have relatively minor
contamination problems, while a
significant number may pose
environmental risks comparable to
major Superfund sites.

Status Report

Following the 1984 RCRA
amendments, the exigencies of
statutory deadlines consumed much of
EPA’s resources, and the Corrective
Action program began slowly in its
early years. Since the late 1980s,
however, the program has swung into
action. Extensive national guidance
has been issued, and numerous facility
investigations and cleanups are
underway. To date, EPA and the states
have assessed more than 2,000 facility
sites for possible releases, and detailed
analyses, including extensive
monitoring for releases, have been
completed at more than 100 facilities.
An additional 100 facilities are now
carrying out remedies prescribed by
EPA; approximately a dozen remedies
have been completed.

While these figures testify to the
high level of activity within the
Corrective Action program, they also
show that the program is still in its
early phases. For the most part,
facilities are in the process of
identifying and characterizing releases.
Cleanup will take place in the future.
EPA's challenges in administering this
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program, therefore, lie in moving
facilities efficiently into the clean-up
phase, streamlining the process so that
facilities can move quickly toward
acceptable goals, and focusing
resources first on the sites that are of
highest priority.

“Worst Sites First”

As with the Superfund program, one of
the Agency’s major goals in managing
the Corrective Action program is to
address the “worst sites first.” This
involves systematically surveying each
facility in the RCRA universe, targeting
old solid waste management units, and
determining how much actual or
potential environmental or human
health risk is posed by each. EPA
expects this survey effort to be
completed within the next two to three
years.

In view of the potential size of the
program, EPA has developed a new
computer-based system for assessing
corrective action priorities. This
system will enable us to group
facilities into broad priority categories
(high, medium, and low) and to target
facilities first with the most sericus
environmental problems. Once a
facility has been identified as a high
priority for cleanup, EPA or the state
will take steps to initiate the cleanup
either by issuing an enforcement order
or by requiring clean-up measures
through the RCRA permitting process.

Despite various procedural and
administrative differences between the
RCRA and Superfund programs, the
basic remedial approach—identifying
and investigating releases, making
decisions on appropriate remedial
actions, and implementing those
actions—is essentially the same under
both programs. Even so, each facility
poses different environmental and
engineering challenges, and clean-up
decisions are highly site specific,
requiring considerable technical
judgment on the part of EPA and state
personnel. One of the long term goals
of the RCRA program is to develop
performance standards for site
cleanups that will provide a more
consistent, more streamlined
framework for remedial decision
making.

In addition to determining priorities
for facility cleanups, the Corrective
Action program is examining
approaches to maximize environmental
results at facilities, once contamination

problems have been identified.
Streamlining and focusing site studies
is one measure being emphasized.
Installing interim remedial measures to
stabilize releases and prevent
contamination problems from
worsening is another. The point is to
control, more quickly, the most serious
environmental problems at a large
number of facilities.

Corrective Action Rule Proposed

So far, EPA has conducted the
Corrective Action program based on
brief statutory language which
provides it with authority to require
studies and remediation. However, in
July 1990 EPA issued proposed rules
to formally define the process and
clean-up goals for the RCRA Corrective
Action program. The final rules are
expected to be published in 1993.

In the meantime, the Office of Solid
Waste is conducting a comprehensive
analysis of the costs and economic
impacts, and the environmental and
economic benefits, of cleaning up
RCRA facilities. The analysis will
consider how specific regulatory
provisions—and alternative
approaches—may affect the overall
costs and benefits of clean-up actions.
These analyses will focus on issues
such as the timing of cleanups, “points
of compliance” (i.e., where cleanup
must be achieved), how to establish
protective clean-up levels for
contaminants in ground water and
other media, and other “how clean is
clean” issues.

The results of this analysis, which
will be published next summer, are
expected to help shape Agency policy
and the final Corrective Action rule. In
the meantime, EPA’s regions and the
states are continuing to implement the
program on a site-specific basis
through statutory permitting and
enforcement authorities.

Like Superfund, the RCRA
Corrective Action program faces
enormous challenges in the coming
years. EPA and the states will be
working with the regulated community
and the public in making difficult
clean-up decisions at thousands of
facilities. It will be a long-term effort.
And it will be the Agency’s continuing
responsibility to establish clear
priorities for the program and to apply
the lessons of both RCRA and
Superfund as this important work
continues into the next decade. ©
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contaminants. Sometimes these
permits must be obtained from three
different agencies: one for discharge of
dirty water pumped up from a site;
one for the disposal of contaminated
soils—"dirty dirt”; and one for any
discharge to the air.

EPA believes that at many sites,
cleanups feasibly can be underway
within 72 hours of a leak report. Of
course, the state should be notified,
but state review should not be an
excuse to delay action.

“Start your contractor cleaning up
today,” says Tom Schruben, EPA's
clean-up expert. “The question for the
states is ‘How far should this cleanup
go?, not ‘Is it OK to start?” says
Schruben, who is working with states
to streamline their administrative
processes. “One-stop shopping” for all
needed permits is an idea being tested.
Concurrent review of items, rather
than drawing the process out one step
at a time, can save weeks. Another
timesaver is pre-approving selected
clean-up technologies so that no state
review is needed to get started.

States have a big incentive to
improve cleanups, not only for the
thousands of tank owners who find
themselves with leak problems, but
because under the UST Trust Fund,
states themselves are managing and
paying for many cleanups. The pot of
fund money is just not big enough to
handle the projected need, so “faster,
better, cheaper” means the states’
limited federal dollars will also go
further. Several states have developed
their own clean-up funds, usually
based (like the federal UST fund) on a
small petroleum or gasoline tax. State
agencies handling tank cleanups are
equally concerned that their funds be
used effectively.

In addition to administrative
improvements, EPA sees great hope for
innovative clean-up technologies and
has several initiatives to spur their
wider application. Among other
initiatives, the Office of Underground
Storage Tanks has cooperative
agreements with private firms that are
testing and marketing new techniques
to provide extra training and
equipment for state tank programs.
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EPA favors field measurement
techniques that enable on-site
sampling and analysis of
contamination rather than sending
samples off to a lab, which is time
consuming and expensive. Because
petroleum volatizes, contaminants are
continually released to the air as
vapors. Therefore, laboratory analysis,
which can take days or weeks, may not
give as accurate results as those
obtained fresh in the field. One such
field technique is called vapor
surveying (see box). EPA offers a
hands-on course (“Soil Vapor Boot
Camp”) to learn this method which
combines lecture, lab, and field work
for state clean-up staffs and their
contractors. The Agency is also
developing videos, computer programs,
and courses on improved clean-up
technologies, such as vacuum
extraction, that do a better job in less
time for less money.

Although there is much positive
movement, it is easy to be
overwhelmed by the sheer numbers at
stake—both dollars and numbers of
leaking tank sites. “We are very
concerned about the impact of
cleanups on businesses, consumers,
and society,” says David Ziegele,
Acting Director of EPA's Office of
Underground Storage Tanks. “I am
delighted to see some states making
improvements in their administrative
process and using new approaches in
field clean-up work.”

Additionally, says Ziegele, “States
are taking the lead in developing
alternative mechanisms to reduce the
impacts of cleanup and compliance
costs. For example, 43 states have
passed legislation authorizing funds to
help reduce the economic hardships of
compliance with financial
responsibility requirements and of
paying for cleanups. And 13 states
have assistance funds which help tank
owners comply with technical
standards.”

Ultimately, Ziegele, is upbeat: “I see
all these related elements coming
together at a time when we most need
to improve the quality of cleanups, do
them quickly—and at significantly
reduced costs.” O

Sites like Kentucky's
Valley of the Drums
brought the

hazardous waste problem
to the nation’s attention.
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adapted to the rough, uncut American
landscape.

While Olmsted is clearly the
towering figure in Little’s story,
leaders of the broader conservation
movement are intertwined throughout
the saga. Aldo Leopold, Bob Marshall,
and Benton MacKaye all play
significant roles, as do Lewis
Mumford, Ian McHarg, and the
urbanologist William H. Whyte.
Environmental scholars should read
this book for a deeper understanding
of the conservation movement;
landscape architects, for a deeper
understanding of their profession; the
rest of us, for inspiration.

Greenways for America, published
by the Johns Hopkins University Press,
is more than a history lesson; it is a
chronicle of hope in the otherwise
barren landscape of American land
conservation. One does not need to be
a New Age proponent of the Gaia
Hypothesis to appreciate the ongoing
threats to the biological systems on
which life depends and to the human
communities that required centuries to
build. Little does not dwell on
ecological Armaggedon. Instead, he
looks for ways out. More and more, he
sees greenways as avenues of escape.

Little’s text, accompanied by 24
pages of photography, explains how
various greenway projects got started,
how cobstacles inevitably appeared, and
how a little bit of courage and a lot of
hard work carried the day. Some of the
best projects are Olmsted dreams still
struggling to become reality. These
undertakings are arduous. They’re not
for couch potatoes.

Little divides greenways into five
categories: urban rivers; paths and
trails; ecological corridors; scenic
byways; and networks. In other words,
they connect. In the work of ecological
planner lan McHarg and landscape
architect Philip Lewis, they also find a
logical, even scientific, underpinning
in the uncanny tendency of significant
landscape features to cluster along
“environmental corridors,” as Lewis
describes them.

There’s the rub. Greenways are
much more than full employment
projects for landscape architects. They
are the organizing principle for
biological and human communities
that work. They can be local, regional,
or even national in scope.

60

Little points out that the
Appalachian Trail as we know it is a
mere shadow of its original sithouette
in the fertile mind of Benton MacKaye,
who envisioned not merely a trail but
a wide swath of green all along the
Eastern Seaboard with rivulets and
eddies extending in all directions to
provide a “dam and levee” system
controlling future migration and
settlement patterns. The effects of the
Depression and a national highway
program that subsidized development
destroyed his vision. Now, with land
prices easily 20 times what they were
when MacKaye proposed his
Appalachian Greenway, the
opportunity appears gone forever.

Greenways for America is part of a
recent revival of the old land ethic.
Little introduces us to the local leaders
of this new drive to conserve land.
Some are dreamers; others are social
reformers. Still others are planners and
professionals. Conservationists rub
shoulders with outdoor enthusiasts.
Together, they are the people moved
by what Tony Hiss, in The Experience
of Place, describes as “simultaneous
perception” —that is, the need to
create visual landscapes that make
sense, that connect and beautify rather
than fragment and scatter. More and
more people, apparently, are feeling
alienated from their physical
environment, disoriented, and alone.
The greenway movement is an attempt
to fight back, to reconnect with their
surroundings.

Similarly, in their recent books,
social philosopher Richard Sennett
and sociologist Ray Oldenburg have
described this alienation as the loss of
“ the great, good place,” the American
equivalent of the sidewalk cafes of
Paris or the neighborhood pubs of
London, where people routinely meet
informally and gain an understanding
of themselves as functioning members
of larger human communities. Whether
the linkages are physical or social,
greenways help build connections in a
fragmented world. “To make a
greenway,” Little observes, “is to make
a community.” In essence, Greenways
for America is a brief for hope. ©

(Burwell, a lawyer, is president of the
Rails-to-Trails Conservancy, which works
at the national and grassroots levels to
convert abandoned railbeds into linear
parks for bicycling, jogging, strolling,
horseback riding, and other pursuits.)
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tents are pitched in the light, we pass
among each other crying “greetings” in
a thousand tongues, and “welcome,”
and “good-bye.” Inhabitants of
uncrowded colonies tend to offer the
stranger famously warm
hospitality—and such are the
Galédpagos sea lions. Theirs is the
greeting the first creatures must have
given Adam—a hero’s welcome, a
universal and undeserved huzzah. Go,
and be greeted by sea lions.

1 was sitting with ship’s naturalist
Soames Summerhays on a sand beach
under cliffs on uninhabited Hood
Island. The white beach was a havoc
of lava boulders black as clinkers,
sleek with spray, and lambent as brass
in the sinking sun. To our left a dozen
sea lions were bodysurfing in the long
green combers that rose, translucent,
half a mile offshore. When the combers
broke, the shoreline boulders rolled. 1
could feel the roar in the rough rock
on which I sat; 1 could hear the grate
inside each long backsweeping sea, the
rumble of a rolled million rocks
muffled in splashes and the seethe
before the next wave's heave.

To our right, a sea lion slipped from
the ocean. It was a young bull; in
another few years he would be
dangerous, bellowing at intruders and
biting off great dirty chunks of the
ones he caught. Now this young bull,
which weighed maybe 120 pounds,
sprawled silhouetted in the late light,
slick as a drop of quicksilver, his
glistening whiskers radii of gold like
any crown. He hauled his packed hulk
toward us up the long beach; he flung
himself with an enormous surge of
fur-clad muscle onto the boulder
where | sat. “Soames,” | said—very
quietly, “he’s here because we're here,
isn't he?” The naturalist nodded. I felt
water drip on my elbow behind me,
then the fragile scrape of whiskers, and
finally the wet warmth and weight of a
muzzle, as the creature settled to sleep
on my arm. I was catching on to sea
lions.

Walk into the water. Instantly sea
lions surround you, even if none has
been in sight. To say that they come to
play with you is not especially
anthropomorphic. Animals play. The
bull sea lions are off patrolling their
territorial shores; these are the cows
and young, which range freely. A
five-foot sea lion peers intently into
your face, then urges her muzzle
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gently against your underwater mask
and searches your eyes without
blinking. Next she rolls upside down
and slides along the length of your
floating body, rolls again, and casts a
long glance back at your eyes. You are,
I believe, supposed to follow, and
think up something clever in return.
You can play games with sea lions in
the water using shells or bits of leaf, if
you are willing. You can spin on your
vertical axis and a sea lion will swim
circles around you, keeping her face
always six inches from yours, as
though she were tethered. You can
make a game of touching their back
flippers, say, and the sea lions will
understand at once; somersaulting
conveniently before your clumsy
hands, they will give you an excellent
field of back flippers.

And when you leave the water, they
follow. They don’t want you to go.
They porpoise to the shore, popping
their heads up when they lose you and
casting-about, then speeding to your
side and emitting a choked series of
vocal notes. If you won't relent, they
disappear, barking; but if you sit on
the beach with so much as a foot in
the water, two or three will station
with you, floating on their backs and
saying, Urr.. ..

Charles Darwin came to the
Galdpagos in 1835, on the Beagle; he
was twenty-six. He threw the marine
iguanas as far as he could into the
water; he rode the tortoises and
sampled their meat. He noticed that
the tortoises’ carapaces varied wildly
from island to island; so also did the
forms of various mockingbirds. He
made collections. Nine years later he
wrote in a letter, “I am almost
convinced (quite contrary to the
opinion I started with) that species are
not (it is like confessing a murder)
immutable.” In 1859 he published On
the Origin of Species, and in 1871 The
Descent of Man.

{Before Darwin] we were all
crouched in a small room against the
comforting back wall, awaiting the
millennium which had been gathering
impetus since Adam and Eve. Up there
was a universe, and down here would
be a small strip of man come and gone,
created, taught, redeemed, and
gathered up in a bright twinkling, like
a sprinkling of confetti torn from
colored papers, tossed from windows,
and swept from the streets by morning.

The Darwinian revolution knocked
out the back wall, revealing eerie
lighted landscapes as far back as we
can see. Almost at once, Albert
Einstein and astronomers with
reflector telescopes and radio
telescopes knocked out the other walls
and the ceiling, leaving us sunlit,
exposed, and drifting—leaving us
puckers, albeit evolving puckers, on
the inbound curve of space-time . . ..

The mountains are no more fixed
than the stars. Granite, for example,
contains much oxygen and is relatively
light. It “floats.” When granite forms
under the Earth’s crust, great chunks of
it bob up, I read somewhere, like
dumplings. The continents themselves
are beautiful pea-green boats. The
Galapagos archipelago as a whole is
surfing toward Ecuador; South
America is sliding toward the
Galapagos; North America, too, is
sailing westward. We're on floating
islands, shaky ground . ...

The old ark’s a moverin’. Each live
thing wags its home waters, rumples
the turf, rearranges the air . . .. Like
boys on dolphins, the continents ride
their crustal plates. New lands
shoulder up from the waves, and old
lands buckle under. The very
landscapes heave; change burgeons
into change. Gray granite bobs up, red
clay compresses; yellow sandstone
tilts, surging in forests, incised by
streams. The mountains tremble, the
ice rasps back and forth, and the
protoplasm furls in shock waves, up
the rock valleys and down, ramifying
possibilities, riddling the mountains.

The planet spins, rapt inside its
intricate mists. The galaxy is a flung
thing, loose in the night, and our solar
system is one of many dotted
campfires ringed with tossed rocks.

What shall we sing, while the fire
burns down? We can sing only
specifics, time’s rambling tune, the
places we have seen, the faces we have
known. I will sing you the Gal4pagos
islands, the sea lions soft on the rocks.
It’s all still happening there, in real
light, the cool currents upwelling, the
finches falling on the wind . . ..

——From “Life on the Rocks: the Galdpagos,”
in Teaching a Stone to Talk: Expeditions
and Encounters by Annije Dillard.
Copyright 1982 by Annie Dillard.
Reprinted by permission of Harper & Row,
Publishers, Inc.
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