











Law of the Sea

potliution. Y et everyone IS now aware ot
the harm which has resulted from man’s

discharge of wastes into this body of water.

Many believe that the oceans are too vast
to be affected by man‘s pollution. However,
unlike Lake Erie where abatement efforts
are aiding natural restoration, the oceans
may be too vast to be restored if we wait
for precise determinations of the impact

of man’s poliution on them. All steps

must be taken now to curb pollution of the
marine environment.

Pollution of the oceans comes from
several sources. The primary one is polliu-
tion from land-based sources directly into
the oceans or into streams and rivers
which flow into the ocean. Roughly 85
percent of marine pollution emanates from
sources on land. Other sources include
dumping of man’s wastes into the oceans,
the atmospheric transport of poliution from
land into the sea, natural seepage of oil
from the seabed, and pollution resulting
from the recovery of oil from the continen-
tal shelf. The remaining source of pollution,
and the one which attracts the most
attention, is pollution from vessels at sea,
particularly the large oil tankers which
now and again cause disastrous pollution.
The wreck of the 233,000 ton Amoco Cadiz
off the French coast of Brittany in March
of 1978 is a recent and spectacular
example.

The Law of the Sea Treaty now in the
final stage of development by the Third
United Nations Conference on the Law of
the Sea addresses each of these sources of
pollution. ltis to be an "‘umbrella treaty’’
which provides a general legal framework
defining the rights and duties of countries
with respect to the oceans rather than
merely a technical convention designed to
spell out specific rules and standards such
as tanker construction requirements,
Adoption of the treaty will contribute an
important step in protecting the marine
environment from man'’s pollution. One of
its more important features, as | will point
out more specifically later in this article,
is that it would incorporate by reference a
wide variety of other treaties.
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Land-based pollutants Include riverborne
substances from domestic sewage, indus-
trial waste and agricultural run-off, air-
borne pollutants such as vaporized hydro-
carbons, and direct discharges of sewage
and other wastes from coastal communi-
ties. With regard to petroleum, for example,
land-based sources account for an esti-
mated 50 to 90 percent of the estimated
total of 2 to 5 million metric tons of oii
which enter the oceans annually.

The U.N. Conference on Human Environ-
ment held in Stockholm in 1972 repre-
sented the first major effort by the inter-
national community to come to grips with
the question of land-based sources of
pollution. This conference, however, was
not a treaty-drafting conference but rather
attempted to identify the problem and to
establish institutional arrangements for
dealing with it.

One of the significant outcomes of the
Stockholm Conference was the creation of
the United Nations Environment Program
(UNEP) headquarters in Kenya. UNEP’'s
efforts include alerting countries to the
harm to their own interests which results
from land-based pollution of the marine
environment and encouraging regional
action to control such pollution. The
recently-concluded Barcelona Convention
for the Protection of the Mediterranean
Ocean is a good example of UNEP's con-
structive efforts in this area. However, this
is a regional agreement and is severely
limited in substantive scope.

The Law of the Sea negotiating text also
addresses in treaty language the question
of land-based pollution. The text imposes
a positive legal duty on all states to estab-
lish national laws and regulations to
prevent, reduce, and contro! harmful dis-
charges originating in their fand territory.
Specifically mentioned sources include
rivers, estuaries, pipelines, and outfall
structures. The text also calls on states
to convene a separate conference for the
purpose of establishing global and regional

requires states to entorce their laws in
regard to land-based pollution and to adopt
the necessary legislative, administrative,
and other measures necessary to implement
future international rules and standards.
Although this is the first multilateral treaty
to contain provisions of this type, more
far-reaching provisions were blocked,
partly by developing countries concerned
that stringent controls on poliution might
hamper their development and partly by
other nations sensitive to possible infringe-
ment of “'sovereignty.”

Pollution from Seabed
Activities

Such activities account for only a small
percentage of total marine pollution. For
example, it is estimated that oil develop-
ment, the predominant seabed resource
activity, produces less than two percent
of the oil poliution that enters the world'’s
oceans. However, the localized effects of
such activities can be dramatic and
devastating. The Santa Barbara incident
of several years ago and the recent
Mexican blowout vividly bring home the
potentially harmful consequences of un-
controlled or accidental discharges from oil
exploitation on the continental shelf.

The text developed by the Law of the Sea
Conference reflects the international
attention which has been focused on
pollution from seabed activities. It calls on
all states to ensure that their domestic
standards for exploitation on their con-
tinental margin are no fess effective than
the international standards. Unfortunately,
there are no such international rules and
standards at the present time. Recognizing
this, the Law of the Sea treaty text calis
upon states acting through a diplomatic
conference to establish such international
standards to ensure that seabed activities
do not give rise to pollution of the marine
environment.

The text also addresses pollution
emanating from the other exploitation
activities conducted on the deep ocean



floor like the mining of manganese nodules.
It requires states to apply domestic stand-
ards that are no less effective than the
environmental standards developed inter-
nationally through the international
organization being created to govern the
exploitation of these seabed resources.
Further, the text makes clear that states
may impose on ships flying their flag seabed
mining regulations more stringent than
those imposed by the Authority. This is
particularly important for the United
States, since our companies, along with
those of a few other industrialized states,
enjoy a significant lead in seabed mining
technology. The major problem for inter-
national organizations and individual states
has been the development of an adequate
body of scientific knowledge regarding

the effects of seabed mining upon which

to base intelligent environmental rules

and regulations.

Dumping

The practice of dumping wastes in con-
tainers and sometimes without containers
into the open ocean has been going on

for many decades. However, the high
toxicity of some of the wastes which have
been dumped and the increased under-
standing of the harmful consequences of
some past dumping practices have led to
international efforts to regulate and control
these activities. The first international
conference on dumping, convened in
Londonin 18972, resulted in a convention
now in force which restricts and limits
the dumping that can be conducted by
signatories to that treaty. It contains
detailed annexes which specify those
substances which cannot be dumped and
those substances which may be dumped
only in accordance with special precau-
tionary measures. The Law of the Sea text
requires all states to establish dumping
laws at least as effective as these global
standards. This provision will make the
London Dumping Convention standards
applicable to all states which ratify the sea
treaty whether or not they have ratified
the London Dumping Convention itself.

Pollution through
the Atmosphere

Evidence of DDT found in the ice sheet
covering Antarctica has convinced even
the most doubting skeptics that toxic
substances are being distributed by the
atmosphere throughout the world not only
on the ice sheet of Antarctica but also

into the world’s oceans. Airborne pollution
of fresh-water lakes in North America

and in Europe is generating increasing
controversy. Thus far, however, littie

international progress has been made on
this complex question. It is difficult to write
acceptable standards which limit activities
within the borders of one country in such

a manner as to ensure that those activities
do not adversely affect the citizens of a
neighboring country. The global concern
about fluorocarbons’ possible effects upon
the ozone layer dramatically illustrates
that the atmosphere upon which ali
depend is a global resource. Atmospheric
loading of carbon dioxide from the com-
bustion of fossit fuel, with potentially
critical implications for global climate
patterns, is another case in point. The
interaction between the atmosphere and
the ocean often results in transfer of these
airborne pollutants to the ocean. The Law
of the Sea treaty as an umbrella treaty does
not contain detailed provisions on airborne
poliution. However, countries are required
1o establish regulations 1o reduce and
eliminate pollution of the marine environ-
ment from and through the atmosphere.

Poitution from Vessels

Pollution from vessels is dealt with in
considerable detail in the Law of the Sea
treaty. The detail results from the fact that
this source of pollution has long been a
subject of international regutation and the
fact that the use of the oceans for naviga-
tion remains one of the treaty’s principal
objects. The Law of the Sea text strives
to balance the need for protection of the
ocean from vessel pollution and the need
to ensure that this important avenue of
commerce is not foreclosed by the abusive
exercise of rights by foreign states.
Pollution, particularly oil pollution from
vessels, resuits from accidental discharges
such as the Amoco Cadiz disaster or from
operational discharges. Accidents are
caused by navigational errors, improper
equipment, poor training of the crew, and
a myriad of other possibilities related to
the construction, design, equipment, or
manning of a vessel or its operation.
Operational discharges often are for the
convenience of the vessel operator to the
detriment of the marine environment and
the coastal state. These discharges resuit
from pumping waste out of the ship’s
bilges, cleaning tanks which have been
used to carry products such as crude oil,
or deballasting. International efforts in the
International Maritime Consultation
Organization have created a complex
matrix of standards to reduce the discharge
of oil through operational discharges and
to seek to prevent discharges of oil from
maritime accidents or casualties, The Law
of the Sea text does not seek to displace
these standards but rather to build upon

them by addressing jurisdictional questions
whose resolution is necessary for their
effective impiementation and enforcement.

The treaty apportions jurisdiction to
deal with vessel source poliution between
those states—coastal states—Ilikely to be
most affected by it and best capable of
dealing with it, the state in which the vessel
is registered, and the states to whose
ports the vessel is bound. Historically, it
was felt that the state in which a ship is
registered should be the one to assure its
seaworthiness and the competence of its
crew. However, many states—those which
“provide flags of convenience’’—have not
fully lived up to their obligations in this
regard. Thus the treaty imposes require-
ments on flag states more stringent than in
any previous multilateral treaty. Flag states
are obligated to ensure effective com-
pliance with all applicable international
rules and standards and their own national
pollution laws irrespective of where the
violation occurs. They must ensure that
vessels flying their flag do not leave port
unless the vessels are in compliance with
ail applicable international standards
including those relating to the design,
construction, equipment, and manning of
vessels. The draft also sets forth require-
ments regarding the certificates vessels
must carry to show compliance with
intermational standards and obligates flag
states to perform periodic inspections to
assure that the condition of the vessels is in
conformity with these certificates. Finally,
flag states are required to investigate and
prosecute properly documented violations
occurring anywhere in the world.

Historically, some flag states have
argued that certain international standards
are not applicable to them because they
have not ratified the convention under
which the particular standard is promul-
gated. The Law of the Sea treaty attempts
to solve this problem by elaborating coastal
state standard-setting and enforcement
competence for the most serious pollution
problem-—operational discharges. In its
territorial sea {12 miles under the treaty),
a coastal state may establish and enforce
pollution laws and regulations more
stringent than international standards so
fong as such laws do not hamper the tradi-
tional navigational right of "innocent
passage’'—the right to pass peacefully
through a territorial sea. For example, a
coastal state may prohibit the discharge of
any oil in its territorial sea and may estab-
lish insurance and liability requirements
atany level it deems necessary to assure
adequate compensation in case of a major
pollution incident. it may also establish
laws necessary for the safety of navigation
and the regulation of marine traffic. Beyond
12 miles, the international standards for
discharges would continue to apply.

The Law of the Sea Conference limited
the coastal state right to set standards
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The well publicized wrecks of the
Torrey Canyon, Amoco Cadiz and Argo
Merchant are just a few examples of the
risks attending the transport of oif and
other hazardous chemicals by sea. Acci-
dents often occur near shore where
valuable estuarine and coastal areas are
particularly vulnerable to damage. More
important in terms of volume are the dis-
charges of oil from routine vessel opera-
tions such as tank cleaning and
deballasting.

Fortunately, the international maritime
community is taking steps to prevent ship
poliution and to further protect human life.
During the past 25 years, a number of
international treaties have been negotiated
under the auspices of the Intergovern-
mental Maritime Consultative Organization
(IMCO)—a specialized agency of the
United Nations—to remedy problems of
tanker safety and pollution prevention. The
most significant of these agreements were
concluded in 1978 largely as a result of the
President’s call for a total revamping of
United States and global rules governing
the design, construction, operation, equip-
ment and manning of tankers.

These agreements, the Safety of Life at
Sea and Marine Pollution Protocols of
1978, upgrade previous international regu-
lations and establish a comprehensive set of
safety and pollution prevention require-
ments for new and existing ships. The Ma-
rine Pollution Protocol strictly limits the
amount of oil which may be discharged at
sea, and contains effective operation and
design requirements for washing of crude
oil from cargo tanks, and segregated ballast
—the placement of cargo and ballast in
separate tanks. Moreover, to prevent loss of
oil from accidents, new tankers will be
required to place ballast tanks in protective
locations on the side or bottom of the ship
to cushion cargo tanks in the event of a
grounding or collision.

These and many other features found in
the 1978 Protocols can significantly reduce
vessel pollution if conscientiously applied.
In the past, maritime nations have been
exceedingly slow in ratifying the various
IMCO agreements, thus often delaying their
entry into force for several years. There is
hope, however, that this unfortunate pattern
is now being broken. Several nations,
including the United States, have already
ratified the 1978 Protocols and it appears
that these agreements stand a good chance
of entering into force soon.

The many jurisdictional questions deal-
ing with the rights and duties of nations to
set and enforce environmental rules are not
fully addressed in the treaties on dumping
and tankers. Rather, it was felt that such
legal issues would be best dealt with in the
broader context of the Third United Nations
Conference on the Law of the Sea whose

mandate is to produce a comprehensive
agreement on all aspects of ocean use and
management—a virtual constitution for the
seas. The Conference has produced a Draft
Convention on the Law of the Sea, and is
expected to adopt a final agreement later
this year.

As Elliot Richardson discusses in detail
elsewhere in this publication, the Law of
the Sea Conference has taken enormous
strides in creating a new environmental
order for the oceans. The present Draft
Convention deals in a comprehensive fash-
ion with matters dealt with fleetingly, or not
at all, in previous conventional internation-
al law. It answers basic questions on the
distribution and exercise of authority in
various areas of ocean space such as ports,
territorial seas, 200-mile economic zones,
and the high seas. It tells us how far sea-
ward, and under what conditions, States
can apply national and international regulia-
tions for the control of specific sources of
ocean pollution. New environmental obliga-
tions are also created. States must develop
contingency plans for responding to spills,
monitor the effects of pollution, and assess
activities for potential impact on the marine
environment. Other measures also point to
a greater degree of environmental account-
ability for marine activities: requirements to
comply wtih international environmental
rules; compulsory procedures for settling
disputes; and obligations regarding liability
and compensation for harm to the oceans.

Another focus of international attention
is Antarctica. Recentiy, this interest has
centered on the resource potential—both
living and mineral—of Antarctica and the
Southern Ocean. The United States is one
of thirteen countries party to the Antarctic
Treaty. {The others are Argentina, Austra-
lia, Belgium, Chile, France, Japan, New
Zealand, Norway, Poland, South Africa,
Soviet Union, United Kingdom). Primarily,
the treaty ensures that Antarctica will be
used only for peaceful purposes; it encour-
ages research in the area; and "'freezes’’ the
status-quo on territorial claims, while pre-
serving the right to disagree on the recog-
nition of such claims. So far, the Treaty has
operated as something of a model of co-
operation. With recent interest in the
resource potential of Antarctica, however,
new stresses will be placed on the treaty
system including pressures from nations
outside the exclusive orbit of the thirteen.

Antarctica is rich in marine life including
fish, krill, squid, birds, seals, and whales.
Krill—a small shrimp-like crustacean—is
an essential element of the Antarctic food-
chain, serving, for example, as the main
source of food for whales of the Southern
Ocean. Krill may alsc turn outto be a
significant source of animal feed and food
for humans.

The prospect of seriously depleting fish
and krill stocks in Antarctica by overexploi-
tation prompted Antarctic Treaty members

to seek an agreement on conserving and
managing the continent’s marine living
resources. Last year, treaty members con-
cluded the Convention on Antarctic Marine
Living Resources, which is open to all
nations for signature. It is the first world
fishery agreement to be based on eco-
system management principles. The scien-
tific community must now get on with the
research necessary to effectively carry out
the objectives of the Convention.

The possibility of significant oil and gas
deposits on the Antarctic continental shelf
has also generated new interest in the
southern continent. Antarctic Treaty mem-
bers are now considering the negotiation of
an Antarctic mineral resources regime.
Important elements of a regime are a means
for determining whether mineral explora-
tion and exploitation—presently governed
by a policy of ““voluntary restraint’’—
should take place, and if so, where, and
under what conditions. The fragile nature
of the Antarctic ecosystem, the importance
of Antarctica to the world environment,
severe weather meaning extremely difficult
working conditions, . .. and the lure of oil
... ali combine to make the Antarctic
minerals risk-benefit equation a formidable
challenge.

There has been real progress in protect-
ing the earth’s salt-water environment. But
much remains to be done. Securing wide-
spread acceptance, and effective imple-
mentation, of existing agreements must be
the first priority. The difficult task of devel-
oping realistic strategies for the control of
land-based sources of marine pollution—
rivers, outfalls, atmospheric fallout—must
be met head on. Work on rules to control
new or as yet internationally unregulated
sources of ocean pollution, such as offshore
oil drilling, deep seabed mining and ocean
thermal energy conversion must move
forward.

Such prescriptive activities cannot exist
in a scientific vacuum. Concerted national,
regional and global efforts to study the
impacts, fates and effects of pollutants on
the marine environment are needed. This is
particularly true with respect to some of the
most harmful substances such as trans-
uranic radionuclides, synthetic organic
chemicals, heavy metals, and petroleum
hydrocarbons. The duties of states to con-
duct environmental assessments and to
monitor the effects of pollution are just now
being recognized at the international level.
This element of accountability has too long
been missing from our collective psyches.
General acceptance of these principles is
revolutionizing our thinking on ocean use,
and paving the way for a better future. 0

Alan Sielen is Special Representative for

Marine Negotiations, Office of International
Activities, EPA.
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hreats to the marine environment are

increasing. The oceans are the ultimate
repository for many of man’s wastes, which
arrive there through various routes. Con-
tinuing concentration of population and
economic development in the world’s coas-
tal zones is increasing the potential for
marine pollution through direct discharge
1o estuaries and coastal areas through
ocean outfalls.

River tlows also contribute contami-
nants from discharge points far upstream;
the contamination of blue fish in Chesa-
peake Bay by Kepone released into the
James River many miles above the mouth is
an example. This incident resulted in the
closing of the commercial fishery. Marine
fransportation activities contribute to ocean
pollution, not only through highly spectacu-
lar, but relatively infrequent, major oil
spills, but also through a continuing low
level discharge of contaminants from smali
spills of oil and other hazardous wastes,
and as a normal part of tanker operations.

Barging of wastes, both industrial and
municipal, to sea for dumping is another
source of marine pollution. {n recent years
the-United States, through both nationat
legislation and international agreement, has
curtailed the ocean dumping of waste ma-
terials, particularly municipal sewage
sludges. U.S. legislation requires the
phase-out of “‘harmful” sewage sludge
dumping by December, 1981. The legisla-
tion also requires testing of other wastes,
such as dredged material, to ensure that
harmful materials are not being dumped.

Deposits of contaminants from the
atmosphere is now recognized as a major
source of pollution and may be the major
contributor of many pollutants to the ocean.
Various pollutants are reaching remote
oceanic areas far from the point of produc-
tion or disposal. This was vividly demon-
strated when high levels of DDT were
found in Antarctic penguins. Contamina-
tion of the marine food chain is another
significant contributor to ocean poliution.
The explosion in production and use of
synthetic chemicals, many of which are
toxic or otherwise harmful, has helped
increase this type of poliution. Pollution is
not the only source of stress to the marine
environment. Physical changes also are
impacting the oceans. For example, altera-
tions of freshwater flow caused by river
basin development are changing salinity
patterns and other environmental condi-
tions in many coastal areas, sometimes
with major ecological consequences. A
striking example is the construction of the
Aswan Dam which, by reducing nutrients
and sediments in the Nile, adversely
affected Mediterranean fisheries and
changed the nature of coastal beach and
dune formation. Large engineering works,
such as the Suez Canal, can significantly
alter the compasition of marine ecosystems
by permitting transmigration of species.
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Additional sea level canals may be builtin
the future. Dredging and filling bays can
also alter current patterns and change
flushing rates.

Extensive loss of coastal wetlands rec-
lamation has resulted in {oss of habitat
for important fish and wiidlife species and
has altered nutrient exchange. in addition
to the importance of wetlands as nursery
areas for commercially valuable fish and
shellfish, recent evidence suggests that
they may play an even more important role
in geochemical ¢ycling than had been
previously recognized.

The effect of the harvest of fish on
marine ecosystems should also be men-
tioned. Fisheries management has long
focused on issues relating to the manage-
ment of commercially harvestable stocks.
However, in addition to the determination
of maximum sustainable yield for various
species and populations, broader questions
are beginning to emerge. One is whether
over-fishing might in some way irreversibly
alter basic ecological relationships. In the
North Atlantic fishery, for example, will
continued harvesting of fish high in the
food chain result in permanent displace-
ment by species at a lower level? Recent
proposals for large-scale krill harvesting in
Antarctica would remove many tons of
these organisms from the food chain of
fish, marine mammals, and birds and raise
the possibility of changes in the structure
and function of ocean ecosystems.

We have long been aware of the poten-
tial impacts of development in the coastal
zone. Now, however, development is push-
ing out into marine areas hitherto consid-
ered remote and inaccessible and fre-
quently of great biological sensitivity and
importance. Until a few years ago, develop-
ment of oil and gas in the North Sea was
regarded as perhaps the most extreme
example of ocean engineering under haz-
ardous environmental conditions. New off-
shore development under the ice of the
Beaufort Sea and in other Arctic areas is
being considered. Oil and gas exploration
is now schedufed on Georges Bank, an
area subject to severe storm hazards. Waste
disposal from oil and gas activities, cou-
pled with already massive and increased
fishing, could hurt the productivity of the
world’s richest fishing grounds. Deep ocean
mining for manganese nodules in the Cen-
tral Pacific and proposals for a superport in
Palau in the Southwest Trust Territory of
the Pacific Islands, provide yet other exam-
ples of the fact that no ocean area can be
regarded as so remote or isolated as to be
immune from development.

Prospects for large-scale tidal power,
and possibly even electric power genera-
tion through harnessing ocean currents
such as the Gulf Stream . suggest that our
capacity to alter the marine environment
through physical and engineering changes

may increase dramatically in the future.
Ocean thermal energy conversion facilities
currently being studied as a source of
power depend on temperature differences
between surface and deeper waters. The
discharge of the cooler bottom waters and
their associated nutrients near the surface
and the use of biocides, such as chlorine,
to prevent foufing on the condensers could
produce adverse environmental impacts.

Fortunately, governments at all levels
have increasingly recognized the impor-
tance of ocean resources and the need to
protect marine environmental quality. Envi-
ronmental legislation enacted within the
last decade in the United States provides
for regulation of ocean dumping and dis-
charge of wastes, for protection of coastal
wetlands, for establishment of marine and
estuarine sanctuaries, for cleaning up spills
of oil and hazardous materials, for coastal
zone management and establishment of
environmental safeguards in development
of superports, marine minerals, and Outer
Continental Shelf oil and gas reserves.

The oceans are an international resource,
and the protracted Law of the Sea negotia-
tions attest to the importance placed on
these resources. During the 1970's, inter-
national conventions on pollution by ships.
on ocean dumping of wastes, and on pro-
tection of the Mediterranean Sea from pol-
lution, as well as the laws of various
nations regulating marine pollution, all
demonstrated an awareness and willing-
ness to address marine environmental _
probiems. While we may take this aware-
ness for granted today, itis a far cry from
relatively recent times when the sea was
considered a sink with unlimited capacity
to assimilate man’s wastes. This is ilfus-
trated by the fact that legislation to control
ocean dumping in the United States was
enacted only eight years ago, long after
controls on conventional water poliution
discharges had been initiated.

In implementing these laws, environ-
mental managers have been, and increas-
ingly will be, seeking information on the
ecological consequences and trade-offs of
their actions as a guide to many marine
resource management issues they are con-
fronting. Many of these questions dea! with
impacts and management options of a rela-
tively limited scope. Others address issues
which are global in nature, sometimes rais-
ing the spectre of possible “"ecocatastro-
phies.”” From time to time there have been
dire predictions of catastrophic changes in
behavior of the oceans. For example, sev-
eral years ago, an individual prominent for
his activities in ocean exploration an-
nounced that the oceans were dying and
could well be dead within 25 years. Most
responsible scientists would probably dis-
miss such statements as wildly speculative
at best. Few, however, would deny that the
question of man's impact on the world’s
oceans merits serious attention and that,
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should global impacts occur, the stakes
could prove very high indeed. For example,
should {ong-term reductions in photosyn-
thetic capability result from man-induced
stress, the impacts on food production in
the oceans and on atmospheric oxygen con-
tent could both have profound impacts.

The kinds of questions being asked are:
What is the capacity of the oceans to re-
ceive and assimilate wastes without threat
of serious impact? How can we measure
this assimilative capacity? Are there sig-
nificant and wide-scale trends in ocean
deterioration? Are subtle, long-term altera-
tions in marine ecosystems occurring as a
result of man-induced stress? What are the
consequences of marine waste disposal in
relation to terrestrial alternatives? How can
we monitor and detect deterioration in
marine ecosystems, particularly for early
warning purposes?

Although advances have been made, the
answers to many of these questions have
not been forthcoming from the marine
science community to date, due to a com-
bination of resource constraints and scien-
tific limitations. Our current understanding
of the response of marine ecosystems to
stress falls far short of that which will be
required for sound environmental manage-
ment over the long run. If we think of
marine systems as a continuum—ranging
from estuarine and inshore areas at one
end of the spectrum, through large en-
closed seas or semi-enclosed coastal areas,
to open oceans in areas at the other end of
the spectrum—~we know most about the
impacts of man in confined and localized
areas and least in the open sea areas.

There have been many intensive studies
on individual bays, estuaries and nearshore
areas, and these have provided useful in-
formation concerning environmental im-
pacts. Despite this, we are often hard
pressed to quantify the impacts of major
disturbances on more than a local scale.
Enclosed seas such as the Baltic Sea and
large coastal regions such as the New York
Bight and Southern California Coast have
also been studied to assess the impact of
pollution and other marine alterations.
However, even in the New York Bight,
which perhaps has been more intensively
studied than any comparable oceanic area
in the United States and perhaps the world,
many questions concerning more than
isolated, localized, or relatively discrete
impacts still remain largely unanswered.

Thus, while evidence for specific situa-
tions has frequently been sufficient to sup-
port regulatory judgments, little is known
concerning the broader impact of man on
the open oceans. It is known that contami-
nation is widespread. Plankton tows in the
Atlantic have routinely picked up substan-
tial quantities of tar and plastic debris.
There is a general consensus among many
marine scientists that chlorinated hydro-
carbons, toxic metals, and petroleum hy-
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drocarbons are all ocean contaminants of
potential global concern. However, while
widespread distribution of these contami-
nants has been detected in pelagic marine
environments, relatively little is known
about their significance in terms of eco-
system impacts. For example, although
increased low level contamination of the
oceans by petroieum hydrocarbons has
been well demonstrated, the ecological
consequences are not understood. This
lack of information has clouded interna-
tional discussions concerning the levels of
control that should be imposed on oil dis-
charges from vessel operations.

Clearly, there are major difficulties in
providing reliable information on trends in
marine environmental quality. On the one
hand, we are unable to demonstrate clearly
far-reaching impacts; on the other hand,
we have a haunting concern that damages
might later appear, perhaps far from the
source and with devastating effect. The
problems are perhaps more ambiguous and
less tractable than such comparable global
environmental issues as desertification and
loss of tropical rain forests, which can be
inventoried and quantified by remote
sensing techniques. Acquiring the neces-
sary information may pose some dilemmas
which, while not unique to marine systems,
are particularly difficult because of the
large-scale, open, complex nature of the
oceans. Marine ecosystems may exhibit
great spatial and temporal variability. At
any given time, they may be responding to
natural stress, such as the aftereffects of
severe storms. Tremendous difficulties
have been encountered in attempting to
establish baseline and monitoring ap-
proaches which can detect departures from
a norm, particularly for early warning
purposes.

So one dilemma marine scientsts face is
that of trying to predict and detect incre-
ments of man-induced change in a dy-
namic, constantly changing natural envi-
ronment. This poses a number of basic
conceptual problems. A basic problem in
detecting change is the so-called "'noise-
to-signal’’ ratio. That is, are we actually
detecting a uni-directional change, or are
we somewhere within the hands of cyclic
or other natural variability? For example, is
the substantial loss of submerged aquatic
vegetation currently being experienced in
Chesapeake Bay the result of pesticide run-
off, Hurricane Agnes, or a cyclic natural
event?

Then there are problems determining
causal relationships. Once we have de-
tected a change, is it in any way related to
the stress we are monitoring? This is com-
plicated by the fact that a number of
stresses, both man-caused and natural,
may be simultaneously impacting the sys-
tem under study. Failure to identify the

correct cause of change could resultin
either regulation or failure to regulate.

There is also the problem of defining the
significance of effects. If we have detected
a change and find itis man-induced, what is
its significance? Is itirreversible? Is it
catastrophic? Is it important? An example
is the destruction of estuarine or anadro-
mous fish populations by electric generating
plants. We may be able to estimate that a
plant is reducing the numbers of fish eggs
and larvae by 50 percent through its water
intake system, but how significant is such
a loss of eggs and larvae in determining the
size of the mature population? We do know
that populations may compensate to some
extent for such losses through increased
survival rates of the remaining eggs and
larvae. Another example is found in ques-
tions dealing with bioconcentration of pol-
lutants in food-chains. We can determine
if biomagnification occurs and predict
whether this may have an impact on se-
fected populations. But impacts on or risks
to man are much more difficult to determine.

All this, of course, says nothing about
the question of how much environmental
damage society is willing to accept. This
obviously is a public policy, rather than
scientific determination. But sound under-
standing of “"significance’’ may assist in
resolving ""acceptability.”

There are inherent difficulties involved
in providing clear-cut answers to many of
these questions. In laboratory experiments,
scientists can contro! the variables and
obtain clear-cut results, but how do labora-
tory findings relate to what actually exists
or will existin nature? Yet, when we try to
study the marine ecosystem itself, we have
a hard time controlling the variables and
distinguishing the impacts. And, if we con-
duct microcosm studies such as the EPA-
sponsored studies at the University of
Rhode Island, which are using large tanks
with natural seawater and communities of
organisms from nearby Narragansett Bay to
provide controlled experimental ecosys-
tems, then we still must question whether
or not we have really replicated the envi-
ronment or whether we are measuring ex-
perimentally induced anomalies.

in the final analysis, to make progress in
this area, we must seek to improve not only
our ability to predict the consequences of
marine pollution, but also our ability to
detect, measure, and understand the sig-
nificance of damage after it has occurred.
Improved predictive capability will depend
upon an integrated approach to the use of
such research approaches as laboratory
toxicity studies, ecosystem simulation
models, and field investigations. Our pre-
dictions must then be complemented by
improved monitoring capability which'can
detect actual impacts, and serve as a feed-
back mechanism with respect to the
accuracy of our original predictions and
adequacy of our regulatory actions.
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EPA and
the Marine

Environment

PV WUIWGT W e Ml vuich ﬂsvll'
cies responsible for marine pro-
tection and management. EPA
is especially concerned with the
need for regulation to curb
ocean pollution and for research
to furnish the scientific basis for
regulatory decisions.

EPA’s marine and coastal
activities are carried out under
several laws: Clean Water Act;
Marine Protection, Research,
and Sanctuaries Act; Toxic
Substances Control Act;
Federal Insecticide, Fungicide,
and Rodenticide Act; Deep Sea
Hard Mineral Resources Act,
and the Ocean Thermal Energy
Conversion Act. (For EPA’s
role in international marine
agreements, see article on
page8.)

EPA’s research is conducted
by the Office of Research and
Development at the Agency’s
laboratories at Gulf Breeze, Fla.;
Narragansett, R.l.; Newport,
Ore., and Grosse lle, Mich.
Other EPA-supported research
is done at universities through-
out the U.S.and a Marine
Center of Excellence at the
University of Rhode Island.

EPA research and regulatory
activities related to marine and
coastal areas are listed below.

EPA-supported research,
which provides the technical
basis for regulatory decisions, is
focusing on marine waste dis-
posal, energy impacts, toxicity
studies, wetlands, the Great
Lakes and Chesapeake Bay, and
monitoring. Research activities
include:
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e developing procedures to
measure the toxicity of dredged
material and to determine levels
of pollutants in sediments.

e determining the impact of
drilling fluid disposal from oil
and gas drilling activities.

¢ examining the effects of oil
in the marine environment.

® developing and testing oil
spill prevention, control, and
cleanup devices and
procedures.

¢ determining the impact of
chlorine in discharges to the
marine environment.

® developing procedures to
measure the toxicity and impact
of pollutants such as pesticides
and toxic substances.

e determining the impact of
carcinogens on the marine
environment.

® investigating the fate and
effects of pollutants in simu-
lated marine ecosystems.

ITYA UL VOGO,

® studying wetlands to deter-
mine their function and value in
the environment.

® conducting studies on toxics,

submerged aquatic vegetation,
and nutrient enrichment in the
Chesapeake Bay.

® examining poliutant input,
cycling, fate and effects in the
Great Lakes.

e assessing the use of mussels
and oysters as a technique for
monitoring pollutant levels in
marine coastal areas.

e developing methods to
monitor pollutant exposure at
specific sites in marine environ-
ments over relatively short
periods of time.

In addition to these research
efforts, EPA is also involved in
regulatory activities affecting
the following areas:

e ocean dumping of municipal,
industrial and radioactive
wastes.

e disposal of dredged material.

¢ discharge of municipal and
industrial effluents from ocean
outfalls.

stes from oll

argtions,
UTOM 2Ga Ly a...tivities, and
offshore thermal conversion
facilities to produce energy.

® oil and hazardous materials
spill prevention, cleanup, and
damage assessment.

e development of water quality
criteria for hazardous materials.

® registration or reregistration
of pesticides.

® premarket testing of toxic
substances.

Interagency coordination
regarding the marine environ-
ment is carried out both
formally and informally. Formal
planning for and dissemination
of information on marine
research activities for the
Federal Government is coordi-
nated through the interagency
Committee on Ocean Pollution
Research, Development and
Monitoring. 0
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Underwater
Scientists at
Gulf Breeze

preeze, ria, are 1aking a tear irom aiving
techniques to supplement laboratory re-
search on the effects of pollutants on marine
life.

Divers there have been conducting bio-
logical surveys underwater, collecting or-
ganisms and samples for use in laboratory
tests, and even transferring portions of the
sea floor into the laboratory for experiments
that attempt to simulate natural conditions.

Laboratory Director Henry F. Enos fore-
sees an expanded role for the scientific
diver in response to increased demands for
field validation of faboratory experiments
and on-site biological surveys for environ-
mental problem-solving.

“To fulfill this role, divers at our labora-
tory needed intensive advanced training in
the use of sophisticated equipment and in
the management of diving accidents,” Dr.
Enos explained. "“Therefore we setup a
workshaop in advanced diving technology
that was conducted by instructors of the
National Oceanic and Atmospheric
Administration.”

The workshop curriculum was designed
to help Gulf Breeze scientists expand their
research periphery and extend their work
from the laboratory bench to the underwater
environment. They were also instructed in
diving physiology, uses of underwater
equipment, and safety procedures.

At the conclusion of the training, labora-
tory Diving Officer Jim Patrick was certified
as a diving supervisor and dive master. Six
laboratory staff members were certified as
operational divers: Joel lvey, Dana Morton,
Jim Spain, Patrick Borthwick, Norman
Rubinstein, and Wiliam P. Davis. Biological
Aide Jeff Wheat qualified as a surface
support tender.

272

’Our team is the first within the Environ-
mental Protection Agency to meet diving
standards of the National Oceanic and
Atmospheric Administration,”” Dr. Enos
said. “‘Certification of our divers will be a
continuing exercise and will be subject to
periodic review by their instructors.”’

As more and more scientists combine
laboratory research with underwater inves-
tigations, guidelines for their health and
safety has become a concern of the Occupa-
tional Safety and Health Administration.
Jim Patrick, Gulf Breeze’s diving super-
visor, hopes that the exercise guidelines
and procedures used in the certification and
training of his team can be useful in devel-
oping safe diving requirements for EPA
divers.

‘*We consider ourselves pioneers in the
development of a safe diving code for the
Agency that will be applicable to scientific
divers who monitor pollution or document
damage caused by pollutants,”” Patrick said.

In addition to intensive training in life-
saving procedures, instructors Ed Clark and
Richard Rutkowski, assisted by Marc Kiser,
and Michael A. Heeb of EPA, taught Gulf
Breeze divers the use of sophisticated dry
suits designed for cold or contaminated
waters. Divers using the dry suits are sup-
plied air from the surface through two types
of face masks. Both mask systems are full-
face, underwater breathing devices that
protect the diver from contaminated water
and provide direct two-way communication
between the diver and a surface tender.

The dive team also was introduced to an
underwater television system that can
record behavior of marine life and any
changes in biota and the physical environ-
ment caused by people. Divers learned how
underwater video television technology can
aid in communication with topside support
personnel who monitor divers for safety
and assist in the evaluation of results.

Divers received training in the latest col-
lecting techniques for capturing delicate
animals in nets, cages, and devices such as
the airlift—a long pipe equipped with an
air venturi that transports sediment and
organisms to a coliecting bag.

These techniques will be applied to, or
modified for research projects being
conducted by members of the dive team.

Microbiologist Jim Spain, operational
diver, relies on other members of the team
to assist him in the collection of sediment
and water cores for tests to determine the
fate of toxic chemicals in the aquatic
environment.

The cores are collected carefully to
preserve bottom sediment, an area of
intensive microbial activity. Divers collect
the cores in an apparatus designed to trans-
fer sediments intact to the iaboratory for

experiments with pesticides. The test sys-
tem, called the Eco-core, was developed at
Gulf Breeze to measure the rate of microbial
degradation in contaminated sediments.
Results aid in predicting the fate and per-
sistence of toxic organic chemicals in the
marine or estuarine environment.

Cores for the tests are collected from
various underwater sites in the Gulif of
Mexico, Pensacola Bay estuary, and rivers,
often under difficult conditions. Spain, like
the other scientists at Gulf Bteeze Environ-
mental Research Laboratory, believes that
scientific training and intimate knowledge
of the test procedures and objectives are
essential to the performance of such diving
tasks.

This view is shared by other members of
the team. Jim Patrick, who is currently
involved in studies with the belted sandfish,
Serranus subligarius, has found that diving
is the only method of collecting the animals
unharmed. Each fish, a type of hermaphro-
dite, can produce both viable eggs and
sperm. Mating pairs are identified by
behavioral interaction and by subtle differ-
ences in pigmentation. Thus scientific ex-
pertise is required to identify and collect
the pairs needed for laboratory tests to
determine whether the species can be used
in reproductive studies.

Joe! lvey, a biological technician, and a
member of the dive team, aided in the
design of community tests that use benthic
or bottom-dwelling communities estab-
lished in habitats placed underwater and
later retrieved by divers. The organisms
are lifted to the surface with the aid of air-
filled lift bags controlled by the divers.

With the assistance of other divers, lvey
can transfer habitats that contain such
communities from the seafloor to the lab-
oratory for tests designed to determine the
toxicity of oil-well drilling fluids to bottom-
dwelling organisms. The test species,
including annelids, arthropods, molluscs,
crustaceans, and nematodes, settle in the
habitats that contain sand taken from the
sea bottom, After eight weeks, the habitats
and the developed communities are trans-
ferred to the laboratory for toxicity tests
with drilling fluid components. Results of
such tests are used to validate tests with
benthic communities that have been
developed in the iaboratory.

Research biologist Patrick Borthwick
sees diving as a useful too! for locating and
collecting new test species for laboratory
acute toxicity studies. Under water, the
scientific diver can observe and collect live
specimens in various stages of develop-
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urning chemicals at sea may be a key
B part of the answer in disposing of
some kinds of hazardous and toxic wastes.

Incineration at sea is environmentally
safe, economical, and should be encour-
aged, concluded the recent report of an
interagency task force.

The Interagency Ad Hoc Work Group,
composed of members of EPA, the Com-
merce Department’'s Maritime Administra-
tion, the U.S. Coast Guard, and the
Nationa! Bureau of Standards, has been
studying expansion of technology in the
area and has issued a report on the topic,
‘“‘Report of the Interagency Ad Hoc Work
Group for the Chemical Waste Incinerator
Ship Program.”

The group recommended amending the
Merchant Marine Act of 1936 to permit
substantial Federal assistance and funding
to build and operate privately-owned U.S.
flag waste incinerator ships.

"'This country has an enormous hazard-
ous waste problem and Americans have to
face up to it,”” said former EPA Administra-
tor Douglas M. Costle. ""Everybody wants
hazardous wastes picked up, but no one
wants them put down. Incineration, both on
land and at sea, gives us a major option for
effectively dealing with hazardous waste.
We need to be as supportive of these new
technologies as we can.”’

The government has two options, depend-
ing on how many private firms apply for
Federal assistance to build incinerator
vessels over the next year, said Russel
Wyer, EPA’s co-chairman of the inter-
agency task force. One option is to stim-
ulate private industry to build ships them-
selves through financial incentives includ-
ing subsidies and Federally-guaranteed
loans. In return, industry would allow EPA
to set up research stations on the vessels
themselves to advance the state of the art.

If few applications for Federal assistance
are received, another alternative the gov-
ernment will consider is building and
operating its own vessel for possible later
sale or charter to private industry.

Wyer said that the at-sea program would
supplement incineration operations on land,
with an estimated capability to handle only
a fraction of total hazardous and toxic
wastes, even at maximum capacity.

The report recommends giving top prior-
ity to setting up “funding mechanisms
which encourage private entrepreneurs to
build and operate incinerator ships’’ in the
United States and to "'place the cost of con-
structing a vessel in the United States on a
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parity with foreign construction costs”
either through proposed subsidies or tax
incentives.

The Vulcanus, a Dutch incinerator ship
used extensively throughout Europe, in
1877 successfully destroyed three ship-
loads of Herbicide Orange, a toxic defoliant
used by the United States in the Vietnam
War. The average destruction efficiency of
this process for dioxin, a highly toxic sub-
stance in the herbicide, was greater than
99.9 percent. The burn took place about
1,000 miles southwest of Hawaii.

Burns take place on the high seas at least
100 miles from shore. Under EPA regula-
tions, an Environmental Impact Statement
{EIS) must be issued for each incineration
site to assess in detail what effect the
operation could have on the environment.

The Vulcanus is the only vessel capable
of at-sea incineration now available for
commercial use that can travel from con-
tinent to continent. It was converted from
a cargo ship to incinerator capability.

Waste Management, Inc., of Oakbrook,
Ili., has since purchased the Vulcanus from
its German owners, Hansa Lines. Ocean
Combustion Services, a subsidiary of
Waste Management, operates the vessel.

EPA has plans for the Vulcanus this year.
The Agency wants to destroy one and a
half shiploads of Silvex, which has shown
the potential to cause miscarriages, birth
defects, and have other adverse reproduc-
tive effects. EPA also plans to destroy half
a shipload of DDT at the same time and is
considering use of the Vulcanus for
destruction of PCB'’s.

The interagency group has also drawn up
a prototype model incinerator ship which,
unlike the Vulcanus and other at-sea
incinerator vessels, would have the capac-
ity to destroy solid as well as liquid wastes.
Wyer said equipment now on the vessels
is limited to liquid waste and the addition
of a rotary kiln incinerator to destroy solid
waste needs to be tested.

The model ship would have an 8,000
metric ton capacity compared to the
Vulcanus’ 4,000 metric ton capacity. Wyer
says an alternative to building new ships is
to convert existing ships to incineration
capability, but the vessels would be much
smaller than the prototype.

A single prototype ship at full capacity
could destroy up to 200,000 metric tons of
waste a year.

Costs for constructing a single vessel
are estimated at $75 million in 1980
dollars, plus $25 million for incineration
equipment.

EPA estimates in 1978 indicated the U.S.
generates almost 350 million metric tons of
industrial waste a year, and projected at
least 57 million metric tons of hazardous

waste would be produced nationally in
1980.

Wyer said that incineration at sea offers
an attractive addition to the range of
methods now used to dispase of chemical
wastes. The other methods are landfill dis-
posal, chemical detoxification, and land-
based incineration.

An EPA comparative study in 1978
showed at-sea incineration to be the least
costly means of disposal. Incineration at
sea also is as effective as land-based incin-
eration, often destroying 99.99 percent of
hazardous materials contained in waste.

Wyer said there are a number of other
advantages to burning at sea, explaining:

“"Because the ship destroys wastes away
from populated areas, you avoid any risk
to nearby communities.”’

He also indicated at-sea incineration has
minimal impact on the environment. ""Acid
emissions from the incinerator ships can be
directly dispersed into the ocean without
the “scrubbing’ process needed for land-
base incinerators. The ocean water neutral-
izes most of the acids so the emissions mix
harmliessly with the water,”’ he declared.

A gap could soon develop in incinerator
ship operations around the world when the
Vulcanus’ certificate of fitness, approving
the vessel’s condition for use, runs out in
1982, possibly before any other vessel has
been constructed or retrofitted with similar
capabilities.

Wyer said that Waste Management
hasn’t indicated plans for the Vulcanus in
the future, but it is possible to rebuild the
existing ship.

"lIt's getting tight,”” he said. Retrofitting
a vessel could take up to a year and half,
according to Wyer, and to build a ship from
scratch, at least two years. He said that so
far, the government hasn’t received many
applications for assistance.

To get things moving, the interagency
group held a meeting on the project in
December attended by members of the
private sector. The purpose of the meeting
was to exchange ideas, suggest possible
directions for the program, and help the
board estimate the potential number of
applicants for Federal financial assistance.

Wyer said that the government'’s pre-
ferred option is for private industry to con-
struct and operate the vessels, because it
would keep management of the operation
in the private sector and stimulate job
opportunities as well. [J

Charlotte Garvey is an editorial assistant
with EPA Journal.
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Tufts University in Med-
ford, Mass., on Saturday,
March 28, and Sunday,
March 29, 1981. The con-
ference will be spon-
sored by the Lincoin
Fitene Center for Citizen-
ship and Public Affairs.
The conference will
bring together business
leaders, labor, environ-
mental organizations, gov-
ernment, advocacy
groups, and other inter-
ested citizens who have
an active concern for the
future of New England.
Thirty to forty work-
shops will explore such
problems as groundwater
supply. aquifer protection,
energy conservation,
environmental leadership
training, Georges Bank
exploration, renewable
energy, historic preserva-
tion, coastal resources,
and endangered species.

Vermont Approved
Vermont has become the
first New England State to
receive interim authoriza-
tion from the EPA to con-
duct its own hazardous
waste management pro-
gram, The Vermont pro-
gram will be administered
by Richard A. Valentinetti,
Chief, Air and Solid
Waste Programs, Vermont
Agency of Environmental
Conservation.

The Phase | interim
authorization was granted
to the State under the
Resource Conservation
and Recovery Act. EPA
determined that Ver-
mont’s program, including
statutes, regulations and
enforcement authority, is
substantially equivaient to
the Federal hazardous
waste program.
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Atlantic Ocean for the
high temperature incinera-
tion of hazardous wastes.
An ocean-going incinera-
tor vessel would serve in-
dustry throughout the
Northeastern United
States.

The Agency has pre-
pared a draft environ-
mental impact statement
for the proposed site,
which is beyond the Con-
tinental Shelf, and approx-
imately 140 nautical miles
from Delaware Bay.

According to the draft
statement, there is a grow-
ing need for acceptable
incineration locations to
serve the Northeastern
U.S. when land-based dis-
posal methods are envi-
ronmentally unacceptable
because of the toxicity of
the wastes or potential
health risks.

EPA estimates that, by
1989, nearly 271,000
metric tons of toxic or-
ganic wastes will be gen-
erated on the East Coast
annually.

Firms Cited

Region 2 cited two firms
in New York and one in
New Jersey for violations
under new air pollution
regulations which make
payment of penalties man-
datory if the source is still
out of compliance with
emission control require-
ments after January 1,
1981.

Notices of Noncom-
pliance were issued to the
Niagara Mohawk Power
Corporation in Oswego,
and Boise Cascade, Inc.
of Beaver Falls, both in
New York. The Anchor
Hocking Corporation in

financial benefit gained
from avoiding the cost of
compliance.

Proposed Brewery
Region 3 has proposed ap-
proval of a permit applica-
tion for the planned Coors
Brewery near Harrison-
burg, Va. Based on infor-
mation provided by the
Adolph Coors Company,
the Agency made a preli-
minary determination that
the construction and oper-
ation of the proposed plant
would meet the four con-
ditions required under
EPA's Prevention of Sig-
nificant Deterioration per-
mit regulations. These
conditions specify that:
¢ All pollutants must be
controlied by the best
available technology.
® Any increase in poliu-
tants must not exceed na-
tional air quality standards
¢ Sulfur dioxide and par-
ticulate emissions must
not cause violations of air
quality class increments
in the area to be impacted.
® Emissions must not
adversely impact soil,
vegetation or visibility in
the vicinity of the source.
To satisfy these condi-
tions, Coors provided
twelve months of air mon-
itoring data, meteorologi-
cal reports, visibility stu-
dies, and other technical
data and modeling studies
that show how its pro-
posed control technology
will control poliution.
EPA will decide wheth-
er to issue an actuai permit
to Coors after reviewing

Asbestos Removal

The School Asbestos Re-
moval Program is continu-
ing to gain momentum in
the Southeast. Several
State programs are setting
the pace. In Tennessee, a
recent survey resulted in
the closing of a school
gymnasium while highly
friable {soft and crumbly)
asbestos-containing mate-
rial was removed. A num-
ber of bags holding the
same material was found
in a school district ware-
house in the same com-
munity, Parts of other
school facilities in Ten-
nessee have had to be
closed temporarily
because of the asbestos
problem.

Damaged or deteriorat-
ing asbestos materials
release asbestos fibers
into the air where they
may be inhaled into the
lungs creating potentiaily
serious health risks.

information on the
school asbestos program
in Region 4 may be ob-
tained by calling (404)
881-3864.

Cleanup Pact

The largest single air pol-
lution control retrofit ever
undertaken in the United
States, thus far, will result
in a reduction of 75,000
tons in particulate matter
emissions a year at the

W. H. Sammis plant of the

of air pollution controls in
its power plants. The
agreement was formalized
in a consent decree signed
recently by EPA and Ohio
Edison and lodged with
the Federal District Court
at Columbus, Ohio.

The company has also
agreed to pay a civil
penalty of $1.5 million for
past violations of the Act,
and EPA has agreed that
the decree will settle all
outstanding legal actions
against the company for
particulate emissions
violations.

University Cited
The Regional office issued
a complaint against Bray-
ton Fire Training School,
Texas A&M University,
for violations of the Toxic
Substances Control Act.
The complaint alleges that
the school unlawfully
failed to mark a polychlor-
inated biphenyls (PCB's)
transformer, failed to pro-
vide proper storage for the
transformer, and failed to
maintain PCB records.
The complaint pro-
posed a civil penalty of
$26,000 for failure 1o
mark ($10,000}, improper
storage ($10,000), and no
records maintained
{$6,000). Negotiations
toward settlement of the
complaint are in progress.

Hazardous Waste
Authorities Delegated
With the exception of New
Mexico, all States in Re-
gion 6 have received ap-
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died in a way which pro-
tects the public and the
environment. The regula-
tions were effective Nov.
19, 1980.

The new EPA regula-
tions require hazardous
waste producers to as-
sume responsibility for
the ultimate disposal ot
the waste they generate,
transporting it according
to EPA/Department of
Transportation standards
to a pre-determined facil-
ity designed to handle the
waste safely. A newly-
instituted tracking system
is designed to ensure that
the waste actually arrives
at that facility.

Initiative
Regulatory officials from
morethan sixteen coun-
tries have agreed upon a
new initiative to coordi-
nate and align interna-
tional noise measurement
and test procedures.
Proposed and hosted
by the United States, the
international meeting of
regulatory officials Dec.
9-12 was designed as a
working session of those
officials with policy re-
sponsibility for the adop-
tion of noise measurement
procedures in their re-
spective countries. The
meeting was coordinated
by the EPA Office of Noise
Abatement and Control.
The country representa-
tives agreed at the con-
ference to complete the
listing of present or forth-
coming regulations where
measurement procedures
may offer potential tech-
nical barriers to trade and
to indicate each country’'s
recommendations for pri-
orities in dealing with
these problems.
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Motorcycles

- EPA has proposed to

amend the testing require-
ments of the final motor-
cycle and motorcycle
exhaust systems noise
regulations which were
recently announced.

The proposed amend-
ments would require man-
ufacturers to take one
additional step in their
testing program over and
above what is required of
them as a result of the
final regulations. Specifi-
cally, under the proposed
amendment, manufac-
turers would be required
to remove all easily re-
movable components
from their exhaust sys-
tems before conducting
the tests necessary to
show compliance with
applicable standards.
These amendments are
expected to encourage
manufacturers to design
exhaust systems in ways
which will reduce the in-
cidence of tampering by
motorcycle owners and
mechanics.

Export

A final rule designed to
help foreign governments
become aware of possible
hazards associated with
certain chemicals they
import from the United
States has been issued

by EPA.

Under the rule, each
year exporters must notify
EPA the first time they ex-
port or intend to export
from the U.S. certain
chemicals on which the
Agency has taken action
to avert potential health
or environmental prob-
lems. EPA would then
notifyaffected foreign gov-
ernments.

Iron and Steel

EPA has proposed

new water pollution con-
trols for existing and
future iron and steel pro-
duction plants, including
both carbon and speciaity
steel mills.

The proposed rules,
called *"effluent guide-
lines,” include a variety
of limits on different water
pollutants caused by the
manufacture of these
metals, The rules would
require an initial clean-up
level called ‘'best practi-
cable technology” {BPT).
These standards would
take effect as soon as
possible after the pro-
posals are issued in final
form later this year.

After 1984 the proposals
would require tougher
clean-up levels for toxic
pollutants to be achieved
by using the "‘best avail-
able technology.”
Tougher ciean-up reguire-
ments aiso would be
applied to discharges of
oil and grease and sus-
pended potllutants through
the use of “’best conven-
tional technology.”

In addition, “pretreat-
ment’* standards would
be applied to harmfui
wastes released from the
mills to sewage treatment
plants, and new iron and
steel plants built after the
EPA proposals would
have to meet certain “‘new
source performance
standards.”

Coal

New controis on dis-
charges of acidic water
and other wastewater

from existing and future

coal mines and coal
cleaning plants have been
proposed.

EPA's proposals would
apply to all underground
and surface coal mines
and coal cleaning plants in
the country. Cleaning or
preparation plants, usually
built near the mines,
remove sulfur and other
undesirable elements
from coal to make it more
acceptable for burning in
the boilers of electric
power plants and other
industries.

Pulp and Paper

EPA has proposed new
water pollution controls
for present and future
pulp and paper mills.

The proposals, known
as effluent guidelines,
are required by 1977
amendments to the Clean
Water Act and by a legal
agreement between EPA
and several environmental
groups. The Agency pro-
posals are expected to be
issued in final form some-
time in 1981, after public
comment.

The EPA rules would
require that pulp and
paper mills use the ‘'best
available technology”’
to control the discharge
of toxic pollutants from
their operations.

The new proposals also
would tighten current
controls on oxygen-de-
manding tnaterials and

suspended particles that
result from the manufac-
ture of paper products.

Plain English

EPA recently honored
several employees with
"’Plain English’’ cash
awards for producing
documents meeting high
standards of clarity and
organization.

The Office of Planning
and Management's Henry
Beal, director of the
Standards and Regula-
tions Division and the
Steering Committes, re-
viewed 35 documents
authored by EPA em-
ployees, judging them on
sentence structure, logi-
cal organization, and the
ease with which non-
experts can understand
them.

David M. Feldman of
the Office of Assistant
Administrator for Enforce-
ment won the $500 first
prize.

A $250 prize went for
a paper prepared by
Glenn Passavant and John
Anderson of the Motor
Vehicles Emissions Test
Laboratory in Ann Arbor,
Mich. Richard Johnson,
Joseph Panetta, Lynn
Brown, Cathy Kessler and
Jeffrey Kempter, Office of
Toxic Substances, won
$250 for their draft.
Richard McAllister and
David Mayer of the Office
of Toxic Substances won
a $75 honorable mention
for their work. Laura
Campbell of the Office of
Assistant Administrator
for Enforcement also won
a $75 honorable mention.
The Agency plans to offer
plain English awards
quarterly. [J
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ammonia plantto $4Q0 or $50 a ton.

In the food industry, France has been
getting a 30 percent return on investment
from the recovery of protein from
slaughterhouse wastes.

The process industries in general are
able to turn half their gross pollution load
to profit before having to pay for the hard
task of cleanup, and many of them are in
North America.

Hylsa, the steel company in Mexico, is
using the sponge iron process to implement
direct reduction technology and prevent the
massive pollution of coke ovens, which
cost U.S. Steel over $600 million to clean
up recently at its Clairton works.

Shell Oif in Canada has been disposing
of its refinery sludge by ploughing itinto
the prairie and increasing barley yields
from 18 percent to 31 percent. In a pulp
mill at Thunder Bay on Lake Ontario, the
Great Lakes Paper Co. Ltd. has for the past
three years been using the Rapson-Reeve
process, which is neither as dirty as a con-
ventional mill nor as uneconomic as one
retrofitted with expensive pollution control
equipment.® It is based on closed cycle
operation and produces pulp more cheaply
than a conventional plant does.

In the United States, the paper compa-
nies have begun to look at their industrial
wastes as ways of making money.®

Union Camp, for instance, which used to
sell its mill wastes for eight cents a pound,
now turns them into flavors and fragrances
worth more than a dollar a pound. It has
boosted its chemical sales to $100 million
a year.

As a by-product of processing at its
Bellingham, Wash. plant, Georgia Pacific is
producing 190-proof alcohol ""so pure and
potent’’ that the Treasury Department has
stationed men in the plant full-time to make
sure that none of it is converted to drinking
liquor before its sale to industrial users.

Westvaco has found the conversion of
mill wastes into other products so profit-
able that it has created a chemical subsidi-
ary with four processing plants and a re-
search center staffed with 80 scientists.

In the past five years, Westvaco's chemical
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sales have doubled to $45 million, all from
materials that the company used to dump.

Other U.S. industries are now doing
similar rethinking.

Dow Corning has found that recovering
chlorine and hydrogen previously lost to
the atmosphere in making silicon can re-
duce operating costs by $300,000 a year.
A $2.7 million capital investment in equip-
ment is producing a 33 percent annual
return on investment,

Hercules Powder spent $750,000 to
reduce solids discharged into the Missis-
sippi River and is now saving $250,000 a
year in materials and water costs.

Process improvements in a Goldkist
poultry plant have cut water use by 32 per-
cent, reduced wastes by 66 percent, and
produced a net annual gain of $2.33 for
every $1.00 expended.

The chairman of the Hanes Dye and
Finishing Company has testified that
"“"cleaning up our stacks and neutralizing
our liquids was expensive, but in the bal-
ance we have actually made money on our
pollution control effort. EPA has helped
our bottom line.”

All these examples confirm the impres-
sion that in many industries a good deal of
pollution stems simply from inefficiency
and waste—waste that could be turned
into profit.

Organizing for Profit

How can companies best exploit their own
pollution prevention opportunities? The
key to 3M’s success has been giving corpo-
ratewide recognition to the importance of
technological innovation in making the
company efficient and profitable, delegating
responsibility and initiative to the shop
floor, and rewarding all company personnel
who get involved in 3P programs.

Joseph T. Ling, as vice president of en-
vironmental engineering and pollution con-
trol, heads up the corporate effort at St.
Paul, Minn. and works directly with the
corresponding managers of the over-
seas companies. In the United Kingdom,
for example, Ling works with the manager
of engineering services and a central

energy and environment committee. The
manager serves as chairman, and an ac-
countant, the central engineering manager,
the manufacturing manager, the mainte-
nance engineer, and the public relations
manager serve as the five other members
of the central committee.

Each 3M factory has its own plant energy
and environment committee comprising the
plant engineer as chairman, the manufac-
turing supervisor, the process engineer, the
maintenance supervisor, the control engi-
neer, the division engineer, and an indus-
trial engineer. Their job is to set targets for
waste avoidance, establish programs with
shop floor personnel, report progress to
management, audit savings, and report to
the central committee.

At 3M all corporate personnel from the
shop floor upward are mobilized to con-
tribute their knowledge and observations to
the pollution abatement programs adopted.
To qualify as a 3P program, a proposal has
to eliminate or reduce a pollutant; bring
about reduced energy use or more efficient
use of raw materials like water; include
some innovative feature; and bring mone-
tary benefit through reduced or deferred
controls or manufacturing costs, increased
sales of existing or new products, or
reduced capital or running costs. Pollution
has been efficiently lessened, not by install-
ing pollution control plants but by reformu-
lating products, redesigning equipment,
modifying processes, or recovering
materials for reuse.

Good housekeeping has been the basis
for successful pollution prevention at most
of the companies | have mentioned. Often,
however, they feel they have arrived at the
best programs possible through computer
optimization. They have looked at their
intuitive proposals singly and in combina-
tion through sophisticated computer pro-
grams and have reached rank orderings of
returns on investment for each degree of
poliution abatement.

They have found that the economic way

‘to abate pollution is not to call in equipment

suppliers but to detect waste in their oper-
ating conditions; establish material, energy,
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and water balances; take note ot legistative
trends; and predict future waste treatment
costs in the light of present expenses.
Action based on this approach includes
reducing energy consumption through heat
reuse; coupling heat-producing and heat-
consuming processes; integrating heat and
power production; reducing heat and cold
losses; and modifying temperatures, com-
pressor and pump loads, and boil-up rates.
The next stage after they have eliminated
substantial amounts of their waste has been
to sell as much of that waste as possible
to someone else and, with the residuai pol-
lutants, to build extra plants to convert
them into useful raw materials or products.
Then they have appraised the self-cleansing
and dispersing power of their local environ-
ments and, with state authorities and local
communities, have established appropriate
discharge conditions for final residues.
Whenever possibie, the companies have
built treatment facilities jointly, as for ex-
ample, Airco Alloy and a pulp mill in Swe-
den did and as Bass Charrington’s giant
brewery and the town of Runcorn in the
United Kingdom did to profit from the com-
patibility of their mixed wastes. The treat-
ment facilities have also usually been built
with the companies’ own manpower so as
to develop the kind of environmental know-
how that can be commercialized.

Growth Boost

If taking such a positive approach to envi-
ronmental protection can help companies
maintain their profit, it can also help them
grow. In the United States this year, envi-
ronmental business has been almosta $50
biltion affair and has recently been in-
creasing 20 percent a year.

This new commercial area has brought
in its wake a wave of new businesses. In
the Federal Republic of Germany, more
than 200 new companies have recently set
themselves up to provide environmental
products and services. In the United States,
there are companies like Apollo Chemical
Co., which started in the air poliution busi-
ness some 15 years ago employing 10
people but which now employs over 400
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cxamples of no-waste technologies
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Garbage disposal Power generation

Garbage disposal Fuel production

Paper Alcohol

Food preparation Protein

Food preparation Chemicals

Steel production Municipal
waste water

Hog production Cheese

Electric power Sulfuric acid

Domestic water Industrial water

Whiskey production Animal feed

Timber Plywood Pulp
Heat Power generation
Metallurgy Paper

Aluminum Cryolite

Alloy steel tubes Pigments

Titanium dioxide Pigments
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Phosphates Plasterboard

Mining Building materials,

(bricks, cement,

aggregate)
Electric power Insulating bricks
China clay Prefabricated
houses
Mining Recreation

Electric power Heating for homes,

fish ponds, fields
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Animal wwacts

and has subsidiaries around the world.
Another is Waste Management Inc,, a gar-
bage-handling business based on a new
technology that yields a turnover of $350
million.

Even more significant, many large com-
panies have added divisions to provide en-
vironmental goods and services. In the
United States, Boeing, FMC, Exxon, Dow
Chemical, 3M, and Caterpillar Tractor all
market environmental products and serv-
ices. In Europe, Shell, BP, Ciba-Geigy,
Krupp, and Philips market specialized en-
vironmental services. ICl, in the United
Kingdom, has three environmental divi-
sions—a general technical and instrument
division, a division for deep-shaft waste
treatment systems, and another for general
biological services and marketing plastic
filter medium. in Sweden, the PLM Com-
pany, formerly only in the packaging busi-
ness, has diversified into the reclamation
area and doubled its turnover to $500
million.”

T
Drinking water
Metal recovery
Protein

Pollutant recovery

Magnetic tape

Wastes avoided

Sulfur dioxide, heat, resources
Land, heat, resources

Land, resources

Water pollutants

Water poliutants

Air pollutants, resources
Water pollutants

Water pollutants

Air pollutants

Water pollutants, resources
Water pollutants, resources
Water pollutants, resources
Air pollutants, heat, resources
Air pollutants, heat, resources
Air pollutants, energy, resources
Water poliutants

Water pollutants

Solid wastes

Water pollutants

Solid wastes

Solid wastes
Solid wastes

Land
Heat

Water nnllirtants

In such diversification, it is as important
as ever to link the new activity to an exist-
ing strength. Thus, in pyrolyzing garbage,
the Danish firm Destrugas is producing fuel
gas. Union Carbide is producing ammonia,
and Occidental Petroleum is producing
fuel oil.

New growth areas tend to stem from
technological innovation, and innovation
tends to result from external need or
pressure. Environmental pressure gen-
erates innovation.

Environmentally induced economic
activity continues to stimulate the econ-
omy. [tis an estimated 2 parcent of the
gross national product in countries like the
United States. The amount of employment
engendered by all aspects of environmental
protection in the United States was, at the
1977 Environmental Improvement Councit
Conference, reported to be 2 miilion jobs.
Direct employment induced by the Nationa!
Environmental Policy Act runs at about
75,0002

A 1378 estimate of the economic impact
of environmenta! policies in the United
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States indicates that the annual benefits of
improvements in air quality since 1970
have been $21.4 billion and that the tota!
annua! benefits in 1985 due to improved
water quality will be $12.3 billion. Itis
further estimated that by the end of 1980
U.S. environmental regulations will have
added 0.1 percent to the consumer price
index, reduced unempioyment by 0.4 per-
cent, and increased gross nationa! produc-
tion by $2.3 biltion.

Japan, in recession in 1974, used strict
pollution control legis!ation to boost con-
struction and engineering and hence restim-
ulate the economy: 20 percent of its eco-
nomic growth since then can be attributed
to its new strict environmental legislation.
Japanese companies are world leaders in
supplying advanced pollution contro!
equipment such as pyrolysis plants and
flue gas desulfurizers.

Sweden used similar measures in 1970
when it faced an economic recession. The
government introduced strict pollution con-
trol and offered industries cash grants of
up to 75 percent of the purchase price of
pollution control equipment installed be-
fore 1975. The result was a major improve-
ment in the environment and a massive
stimulation of the construction, equipment,
and chemical industries. Sweden pulfed out
of the recession, and, like Japan, developed
companies that are now leading suppliers
of advanced pollution control equipment,
chemicals, and know-how in the world.""

Survival of the Fittest

In determining the direction of their future
growth, companies as well as nations will
more and more have to take environmental
concerns into account. The ultimate objec-
tive of the corporation is survival, and
reaching that depends very much on the
adaptation of the corporation to its
environment.

Such major companies as Shell and BP
are directing their development by fore-
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Exhibit Il

Number of innovations in which environmental concerns have been

considered

Industry France Federal Japan Nether- United Total
Republic of tands Kingdom
Germanv

MULUnIvuney -~ tL 4 v £O

Chemicals 9 12 6 5 12 44

Computers 5 9 7 10 31

Consumer electronics 7 8 6 3 8 32

Textiles 10 6 7 6 29

Total 35 47 21 15 46 164

of For :
casting from scenarios. They describe all Footnotes

the possible environmental conditions that
might control their growth and make deci-
sions accordingly. AKZO, the Dutch chem-
ical multinational, constructs elaborate
scenarios based on the social, political,
physical, economic, and technological
environments that it feels may prevail in the
future and then determines which products
and services will be most compatible with
such conditions.

More and more companies are assessing
the environmental impact of projects they
are about to introduce. Some, such as
DSM, the Dutch state coal mining enter-
prise that is now a large, successful multi-
national chemical company, go to the
extent of simulating public hearings of
impact reports. Company staff members
play the roles of community and environ-
mental advocates to identify the dangers
and problems early so that remedies can
be applied while cost and time penalties are
still minimal. Under programs like this,
enterprises accept the validity of environ-
mental concern and encourage environ-
mental awareness in their staffs. They can
minimize the negative and maximize the
positive impacts of their new projects,

They can also prevent their projects from
being blocked by the courts or by citizen
protest actions. By becoming concerned
about environmental impact ahead of time,
companies can avoid costly delay, bad
press, and heavy financial burden.

The Payoff

If a company looks at economic questions
in an ecological way and at ecological
questions in an economic way, it can make
pollution prevention pay in relation to three
corporate objectives. By focusing attention
on waste avoidance and efficient operation,
it can increase profit. By investigating new
areas in which to develop products and
services, it can grow. By avoiding conflict
over new projects and winning acceptance
for them by looking at them with an eye to
the new environmental values, it can
improve its chances of surviving. (3
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th a thunderous slapping

f wings and pattering of
wviaun-webbed feet on the water
surface, flocks of whistling
swans soon will be taking off
from Chesapeake Bay and other
eastern waterways for their
extraordinary annual migration
across the continent to Alaska
and Western Canada.

After assembling together at
various staging points along
the East Coast these graceful
white birds begin their vast
journey often at dusk or by
moonlight. They lift off when-
ever instinct tells the leaders
the time has come to return to
the rim of the Arctic Circle to
breed and raise their young
under the midnight sun.

As the great spring migration
begins the swans will fly at
heights ranging from 2,000 to
8.000 feet for as much as eight
hours before landing on the first
leg of their flight.

Sometimes they are caught
and buffeted in severe storms
and forced to land abruptly in
farm fields. Occasionally these
weary birds have landed on the
Niagara River and have been
swept over the mighty falls.
When these mishaps occur the
survivors have often been shot
or clubbed to death by people
who regard them as game birds.

However, the majority of the
whistling swans successfully
complete their migration and
begin building large, crude
nests of grass and other vege-
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tation on the North Slope of
Alaska or in marshy areas of
Canada’s Northwest Territories.

Dr. William J. L. Sladen, who
has conducted extensive re-
search on whistling swans
(Cygnus columbianus), confirm-
ed the flight of these birds from
Chesapeake Bay to Alaska in
1970 when he and his pilot in
asmall airplane spotted a
color-dyed swan swimming on
an Alaskan lake.

After the plane landed, Dr.
Staden identified the bird by its
numbered band as one of 48
swans marked the previous
winter near Galesville, Md.

The flight of these birds can
sometimes be hazardous to
aircraft. In 1962 a United
Airlines plane crashed in Mary-
land and all passengers were
killed after a swan struck its tail.

This is one of the reasons
why information on the migra-
tion of swans and other large
birds is of more than academic
interest.

Although named whistlers,
these stately birds actually have
a high-pitched "“woo-HOW-
woo"’ call that sounds like
children playing Indians.

During the spring migration
season in the Chesapeake re-
gion, you can sometimes see
and hear masses of several
different types of aquatic birds
winging their way north on
different flight levels at the
same time.

In addition to the baying of
the whistling swans, you can

hear the quacking of mallards,
the croaking of snow geese, and
the honking of Canada geese,
an unforgettable medley of

sky music.

Whistlers wintering in the
Chesapeake Bay region feed on
aquatic vegetation and, when
they can find them, thin-shelled
clams.

However, in recent years the
underwater greenery in the
upper Chesapeake Bay has
become scarce, forcing the
swans to find food on land.
When the swans feed on young
shoots of winter wheat some
farmers start to talk about the
possibility of changing the law
that now protects whistlers
from hunters.

Research is being conducted
by EPA, Maryland, and Virginia
and various agencies on the
reasons for the disappearance
of the water vegetation.

One cause is that increased
discharges of sediment from
land development and larger
flows of wastes into the bay are
increasing turbidity. This re-
duces the sunlight needed by
the aquatic plants for photo-
synthesis.

There are an estimated
100,000 whistling swans in the
U.S. They are one of three
species of wild swans in this
country. The other two are the
trumpeter swan {Cygnus buccina-
tor), a bird primarily of the West
and which can be distinguished
from the whistler mainly by its

larger size, and the mute swan
{Cygnus olor), the royal bird of
England now sometimes found
in the wild in this country, but
which was introduced into the
U.S.many years ago as an
ornamental bird for parks.

The eggs of whistling swans
hatch in June and by fall, the
young, known as cygnets, are
ready for their maiden flight to
the wintering grounds.

An older male, called a cob,
leads each wedge of the migra-
tory flight. The ash-grey cygnets
fly between their elders and are
buoyed by the air turbulence
generated by the leading birds
on the way to Chesapeake Bay
and other water bodies between
Maryland and North Carolina,
where they are still protected
by law against hunters.

S. Dillon Ripley, Secretary of
the Smithsonian Institution and a
noted ornithologist, has com-
mented on the value of
whistling swans:

“’To me the far-ranging
whistler has always seemed a
perfect symbol of the wilder-
ness. The birds come and go
on their own, without let or
hindrance. They can be kilied
legally in three states and to
what purpose? Swans are for-
tunately unpopular as table fare,
and the trade in swanskins and
swansdown has passed into
history. | feel that only a fool
would kill a swan, for to do so
is to impinge on your birthright,
to sully your natural surround-
ings, to scar your soul a little.”
—C.D.P.
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Barber Named

Ac

Administrator

ting EPA

Walter C. Barber, 39, a career EPA Deputy Assistant Administrator
and former examiner with the Office of Management and Budget, has

been designated as EPA's Acting Administrator.

Barber is an air

pollution expert who has been recognized for his work with government
and industry in dealing with national and international poliution

problems.

Ernst Minor, a member of the Reagan Transition Team

assigned to EPA, has been named as executive assistant to Barber.
Minor worked for seven years at EPA's research laboratory complex
in Cincinnati, Ohio, before joining the Reagan-Bush campaign.

away to San Francisco just to
get a permit to burn smali piles
of pear tree prunings. “This is
ridiculous,’” he said.

He added that he also has
difficulty understanding air
pollution ruies which restrict
burning to certain winter days.
He said that it seems to him
that if farmers could burn when
they needed to there might be
less concentrated smoke
poliution.

“*While I'm no scientific ex-
pert on this, | don’t believe

EPA Journal Subscriptions

man, asked tor Intormation on
the exact rules about burning,
he called the California Air
Resources Board and asked for
a copy of the rules.

I got 150 pages of rules,”
Livermore noted.

On another aspect of ciean
air, Livermore said that he has
difficulty understanding “"why
if the Japanese over the past
several years have been produc-
ing cars that meet clean air
standards, our Detroit auto
manufacturers have so much
trouble complying.”

Livermore said that he favors
extensive use of economic
incentives to help encourage

flexibility I1n the methods used
to reduce pollution.

On the subject of economy,
Livermore also said that he
believes that some small towns
have been forced to build very
expensive waste treatment
plants which they couldn’t
afford. ""There appears to be
little question but that there
have been excesses in that
area,’’ he added.

Livermore, a graduate of
Stanford University, is currently
serving as a member of the
California Fish and Game
Commission by appointment
of Governor Edmund Brown. O
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Do you know someone in industry or in a civic
group who wants to keep up with national
environmental developments involving EPA?
Let them know about EPA Journal. If they want
to subscribe, give them this form. The sub-
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mailed to a foreign address. A single copy
sells for $1.20. {Agency employees receive
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