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Introduction

For years the washup of floatables on area beaches has been a common, unsightly
occurrence. But the floatable washup events of the summers of 1987 and 1988 were different, in .
that medical wastes were part of the floatable signal. The threat of AIDS heightened public health
and safety concerns relative to previous events. In response to these growing fears, the Waste
Management Institute of Marine Sciences Reseach Center at the St»ate; University of New York at
Stony Brook convened a scientific symposium titled "Floatable Wastes in the Ocean: Economic,

Social and Public Health Implications."

This conference was held March 21 & 22, 1989, at the Jacob .Javits Center, SUNY Stony
Brook. It brought together technical experts who focused attention on the severe economic
impacts that the past summers' wash‘ups of medical- and sewage-related wastes had on téurism,
beaches, marine recreation, and the seafood industry. The conference also addressed the issues of

public health, safety, and the consumption of seafood products.

Langdon Marsh, Executive Deputy Commissioner of the New York State Department of
Environmental Conservation was the luncheon speaker. He addressed New York's response to

the floatables crisis.
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Environmental Emotionalism vs. Good Science:
Who is Winning the War?

Richard T. Dewling

Chairman and Chief Executive Officer

Metcalf & Eddy, Inc.

(Former Commissioner, N.J. Dept. of Environmental Protection)

Introduction

There is little doubt that the environmental movement has been among the most important
social movements of the 20th centu‘ryi Since its inception twenty years ago, the movement has
grown from a passionate cause supported only by "eccentrics;" to a mature, stable series of laws
and public policy that have been woven into t_he fabric of our society. Inspired by the activism of
the late 1960's, national and state environmental laws set out to change strongly-held public
sentiments, and they have succeeded. The residents of New York and New Jersey, year after year
in public opinion polls, rank environmental issues their number one concern; above crime,
economy, taxes, or jobs. Of course, this fact is not lost on elected officials who scurry wildly to
introduce bills to address a myriad of real and perceived environmental woes. Today, no less than
1,850 environmental bills are before the New 4Jersey State Legislature. Today, environmental
issues are front page material in New Jersey newspapers. We have converted our 7.6 million
residents into environmental enthusiasts, concerned and demanding. This is in pronounced
contrast to 1970 when we could not interest our residents in environmental matters, could not
even cajole reporters into covering an environmental conference, or convince legislators to
sponsor needed laws.

Yes, things have changed. But almost as if in some Faustian bargain, to obtain this great
public interest we have sometimes compromised the facts and traded our scientific "souls." In my
opinion, the last several years of environmental Jaw and policy have frequently been more closely

aligned with public opinion than with scientific evidence and risk assessment. Most notably, the




recent past can be characterized as a time when our residents rallied to emotional appeals without
understanding the facts--a time when our political leaders have been pressured into unwise and
sometimes very damaging choices. 1 submit to you that we must restore scientific reason to the
process, or the environmental movement is in jeopardy.

There is no better evidence of this predicament than the 1,850 environmental bills pending
in the New Jersey State Legislature. There are bills that would have the Department of
Environmental Protection (DEP) measure ultraviolet light in tanning booths, man blimps to patrol
our coast, sample the tap water in every home in the state, and on and on. Most of these bills
address areas of real environmental concern; some, however, are nothing more than fluff intended
to curry favor with a narrow constituency. And still some other bills are extremely destructive to
the environmental fabric we have worked so hard to weave. Bills like the Ciba-Geigy Bill, which
would close a discharge pipe carrying tertiary-treated effluent, not because there is any scientific
evidence which indicates a public health or environmental threat, but rather because public

~

sentiment demands it. Each scientist must feel some discomfort in such actions!

Statutes that ignore scientific principles are doomed to fail

I am reminded of a wonderful story that I routinely shared with undergraduate students at
Rutgers University, the Tale of King Canute. King Canute was King of England around 900 A.D.
He found the sea level change associated with the tides to be offensive, so he commanded the sea
to stop rising and falling. With fanfare, he returned the following morning to the shoreline only to
find that his command had not been obeyed. Enraged, he whipped the sea. In his mind, the matter
was resolved; he commanded nature, she failed to obey, and he punished her transgression.
Chapter closed. He had demonstrated to his subjects that he had dominion over nature.

The legacy of this tale is evident today in many pi.eces of bad environmental law. Statutes
or regulations that ignore scientific principles are doomed to failure. Too often, a solution does

not address the scientific or engineering principles, but punishes only the violators and imposes
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more stringent rules. And should any of you believe I have exaggerated, the Clean Water
Enforcement Bill now pending in the New Jersey State Legislature demands levels of performance
from wastewater treatment plants that the laws of physics and chemistry make impossible. But
should the operators of these facilities fail to satisfy these impossible levels, the bill requires that
the DEP take stiff enforcement measures such as penalties and criminal sanctions, including
imprisonment, against these operators. Who is the sponsor? Who is the modem-day Canute?
That Assembly bill had 44 sponsors. Every appeal for reason made by the DEP and professionals
who know wastewater treatment plants has been ignored.

As we look toward the environmental challenges of the 1990's, restoring balance to the
process of developing environmental law will be one of the most difficult. Of course, public
opinion and sentiment are important elements, but they cannot be substituted for science and
engineering. The laws of nature are immutable, while public opinion changes. How and why have
the environmental professionals who have devoted their lives to environmental matters lost
control? And more importantly, how do we regain it? All too often, the answer to this vexing
problem is to "educate the public" or "inform the public." I agree, but how and by whom? I have '
spent the past twenty-five years of my life at the EPA and the NJDEP studying and observing. My
colleagues and 1 have attended public meeting after public meeting, written countless letters to the
editor, conducted hundreds of press interviews, and published hundreds of easy-to-read
brochures--all actions with the common purpose and goal that an informed citizenry will make

prudent decisions. And we are losing. The following are a few of the factors working against us.

The "negative proposition"

It is difficult to counter the distorted claims of environmental alarmists. These individuals
and organizations are not bound by scientific principles or fact. They will craft the story as they
need to. They capitalize on one major facet of human nature, fear. Chemophobia has been a

powerful force--and they have exploited it. Even amateur opposition groups to a landfill site or




hazardous waste incinerator know the recipe for success: throw in a pinch of the terms "toxic,"
"carcinogen," or "dioxin," add a large measure of threats to children, attack the credibility and
integrity of scientists or government officials who endorse the proposal, attract media attention,
and whip to a froth. Very effective.

Another element used by the alarmist groups on the unsuspecting community is the
"negative proposition." Let me explain. If I were genuinely interested in the health effects of
coffee, I would ask a toxicologist, "Do you have any data which indicate health effects of coffee
on man?" That toxicologist today would respond by saying, "We have conducted lab and clinical
investigations and find no evidence of any harmful effects." But, this is not the way that alarmist
groups form the questions. They ask, "Can you demonstrate the coffee is not harmful to man?"
Any reputable scientist must respond "No" to that question. And so the alarmist shapes public
opinion. This "negative proposition" is being used hundred of times each day when we are asked,
"Can you assure me that this nev;/ landfill, incinerator, or new industrial facility will present no
health threat?" To that question, we must respond, "No." The alarmist has only to make a charge,
however preposterous; the reputable scientist assumes the burden of proving the charge
groundless. It is a difficult situation, and one that we handle badly.

The media have had a strong role in creating confusion. Today, our residents receive their
environmental "facts" mainly from television, and to a lesser degree, from the ﬁn'm media and
radio. Sensitive tidbits of science are communicated in a condensed, two-column newspaper story,
or the hyperbole of a thirty-second spot on the evening news. Example: "Blood Vials Found on
New Jersey Beaches ... stay tuned." Were blood vials found? Most certainly, but on the tidal mud
flats of Bayonne, New Jersey, which certainly are not beaches where people recreate or swim. My
favorite television report, however, was by WCBS in which the announcer stated that a five-mile
garbage slick was found off shore of Long Beach Island, New Jersey, when in fact it was off Long
Beach, Long Island, New York They retracted the statement four hours later, after they were

taken to task by the writer, but the damage was done!




Repeatedly, we have petitioned editors to understand their social responsibility and to use
their medium to inform or educate. Unfortunately, scientists do not inform the public directly--the
media acts as a filter. So we are married, the scientist and the reporter, but what a strange couple.
Scientists think in shades of gray; reporters demand black and white. Scientists are more
concerned with quality, not volume; reporters stress volume as they condense complex issues into
two-columns or thirty-second television spots. Scientists work at their own pace with few
deadlines; reporters have hourly or daily deadlines imposed by editors. Scientists devote their
entire careers to one specialty; reporters are generalists, covering the environment on Monday and
a drug bust on Tuesday. And last, a scientist's work is reviewed by his peers before it is published;
reporters are reviewed by an editor who may be focused more on attention-grabbing headlines
than accuracy.

With these fundamental differences, we have, not surprisingly, a necessary, but strained
relationship. While 1 understand our differences, I have difficulty condoning or understanding
some press behavior | have watched as article after article attributes to unqualified individuals the
status of "environmental scientist" or "public health official " In fact, any resident who expresses a
view about a pollutant, or discharge, will be quoted alongside a i’h.D. scientist who has
specialized in that area of concern. In short, reporters make no distinction between scientific fact
and mere opinion. While it is true that anyone is entitled to an opinion, only those technically
qualified should be asked to offer a scientific judgment. Scientific fact dictates that a baseball will

fall to the earth when dropped; an opinion to the contrary is worthless. It is no wonder then our

residents have difficulty knowing whom to believe and whom to trust.

Summer of 1987--what really happened
This issue of perception and reality, and whom to believe, was most clearly illustrated
during the summer of 1987, as a series of articles appeared suggesting swimmers could contract

AIDS by swimming in the ocean. Scientific and medical fact tells us otherwise, but unqualified



individuals were quoted to the contrary. To further set the record straight on what was perceived
and what really happened, it is appropriate to summarize the events of the summer of 1987. None
of the perceptions below are trivial: they were an insult and blight on the shore and a burden on
shore communities. A positive and redeeming effect, however, has been that the public has been
outraged. Finally, there is recognition that the ocean has limits and we cannot continue to burden
this system with insult after insult.

And so, a major misconception was created. More than misconception, creditability was
damaged. This in turn has made it difficult for scientists to protect public health. Press freedom is

not the issue; responsible, factual reporting is.

Industry and government--poor track record

Both industry and government have contributed to the overall problem: industry through
its Bhopal, Chernobyl, and Institute, West Virginia, accidents; and government by failing to see
emerging issues before they develop into crises. In short, our residents, once completely
enamored of technology, have lost confidence in industry to control that technology, and in
government to regulate it. In fact, industry today is facing its greatest challenge since the days
when scientists first pulled chemistry away from the Alchemists. Public confidence in science has
scarcely ever been lower. Communicating science and technology is difficult enough; not being

~ believed makes communicating impossible.

Conclusion

In summation, restoring science and fact to their rightful place in environmental Jaw and
policy-making is a vitally important element for environmental protection in the 1990's. Without
the strong underpinning of environmental science in lawmaking, we are in danger of embracing

inappropriate, expensive, or unproductive environmental policy.
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If developing sound, balanced, and reasonable environmental policy in the next decade is
our goal, we need to replace the merchants of fear with reputable scientists. We need to support
those few courageous political leaders who are willing to rise above the tactics of alarmists, those
who will rely on facts in their decision-making. Restoring science and fact in environmental
policy-making is the challenge. I leave you with General Omar Bradley's words: "It is time to steer -

by the light of the stars, rather than by the light of each passing ship."




OCEAN WATER QUALITY - SUMMER OF 1987
PERCEPTION vs. REALITY

THE PERCEPTION 1S:

. THE 127 MILES OF NEW JERSEY BEACHES WERE CONTINUOUSLY ASSAULTED BY GARBAGE AND HOSPITAL WASTES.
THE FACTS ARE:
. OVER AN 18-WEEK SUMMER SEASON THERE WERE 3 EVENTS, INVOLVING A TOTAL OF 8 DAYS, THAT CAUSED

BEACH CLOSURES DUE TO FLOATABLE DEBRIS

L ONLY ONE OF THOSE EVENTS INVOLVED MEDICAL-TYPE WASTE

THE PERCEPTION IS:

. HUNDREDS OF OCEAN BEACH CLOSURES OCCURRED DUE TO POOR WATER QUALITY TEST RESULTS
THE FACTS ARE:

. THERE WERE A TOTAL OF 15 OCEAN BEACH CLOSURES IN 1987 DUE TO WATER QUALITY TEST RESULTS

. TWELVE OF THESE CLOSURES WERE LESS THAN THREE DAYS AND COVERED AREA OF ONLY TWO TO THREE BLOCKS
THE PERCEPTION IS:

. MOST BEACH CLOSURES OCCUR BECAUSE OF INADEQUATE WASTE WATER TREATMENT OR OTHER POINT SOURCES
THE FACTS ARE:

. NINETY PER CENT OF ALL BEACH CLOSURES OCCUR IN BACK BAY AREAS WHERE THERE ARE NO POINT SOURCES

o NINETY PER CENT OF ALL BEACH CLOSURES OCCUR AFTER RAINSTORMS AS A RESULT OF NON-POINT SOURCE

POLLUTION

THE FACTS ARE:

o NOT_ONE BEACH CLOSURE HAS RESULTED FROM ANY FORM OF PERMITTED OCEAN DISPOSAL DURING THE PAST
TEN YEARS

THE PERCEPTION 1S:

. THE DOLPHINS THAT DIED ALONG OUR COAST DIED FROM POLLUTION OR AIDS

THE FACTS ARE:

] EIGHTY-THREE BOTTLE-NOSED DOLPHINS DIED ALONG OUR COAST:

. BETWEEN NEW JERSEY AND FLORIDA, MORE THAN 400 DOLPHINS HAVE DIED

¢ AIDS AND CHEMICAL CONTAMINANTS HAVE BEEN RULED OUT BY FEDERAL INVESTIGATORS AS THE CAUSE

. THE CONSENSUS AMONG EXPERTS 1S THAT AN INFECTIOUS AGENT, SPECIFIC TO BOTTLE-NOSED DOLPHINS,

IS THE LIKELY CAUSE OF THE DEATHS (the federal investigation continues)

THE PERCEPTION 1IS:

U OCEAN WATER IS DIRTIER NOW THAN EVER

THE FACTS ARE: 8
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. CHEMICAL AND BACTERIAL MEASUREMENTS OF OCEAN WATER QUALITY SHOW QUALITY IMPROVING, NOT
WORSENING
. OCEAN WATER QUALITY WAS BETTER LAST SUMMER THAN IT HAS BEEN IN YEARS

THE PERCEPTION IS:

. IF YOU SWIM IN THE OCEAN YOU'LL PROBABLY GET SICK
THE FACT IS:
. A TWO YEAR, $ 1 MILLION, PEER REVIEWED, EPIDEMIOLOGICAL STUDY CONDUCTED BY THE N.J. HEALTH

DEPARTMENT FOUND NO LINK BETWEEN SWIMMING IN THE OCEAN AND ILLNESS. WHILE SWIMMERS DID REPORT
MORE ILLNESSES THAN NON-SWIMMERS, THESE ILLNESSES APPEARED TO BE LINKED TO THE ACTIVITY OF
SWIMMING ITSELF OR TO THE PASSAGE OF VIRUSES FROM PERSON TO PERSON, AS OPPOSED TO ANY PROBLEM
OF OCEAN WATER QUALITY.




"Social Impacts:" What Are They?

Baruch Boxer

Professor and Chair :
Department of Human Ecology
Cook College - Rutgers University

Introduction

The 1989 battle lines against floatable wastes have already been drawn. Federal and state
surveillance and cleanup programs have been put into place. The U.S. Army Corps of Engineers
(U.S ACE). U S Coast Guard (USCG), U.S. Environmental Protection Agency (U.S. EPA), and
New York State and City agencies have promised to improve coordination in equipment use,
waste tracking, and cleanup. Still, prospects for trouble-free summers are uncertain and those
responsible for protecting waters, shores, and beaches remain cautious. As Dr. R.L. Swanson,
Director of SUNY-Stony Brook's Waste Management Institute, discussed in his Congressional
testimony (Swanson, 1988), one of the effects of spring freshets in the upper Hudson River is to
flush floatables into coastal waters at the onset of summer beach seasons. Ultimately, though, the
timing and intensity of floatable onslaughts are governed by unpredictable rainfall patterns
(Swanson, 1988).

Still, despite the difficulties of timing impacts, floatables should be reiatively easy to
control. As a class of pollutants, floatables are more tangible, visible, and trackable than most
other marine contaminants, and their sources, input paths, transport dynamics, ecological effects,
health effects, and sinks are relatively well-known. It is not necessary to enter the murky realm of
toxicants, nutrients, sediments, fish tissues, bioassays, and transformation processes for answers
to the floatables problem. Scientists are collectively seeking a better understanding of what
happehed in past summers and why floatable events occurred, in hopes of restoring confidence in
beach, sea, and seafood safety As seekers and purveyors of knowledge, and as guardians and
keepers of the public trust, we hope to be able to place the problem in a clearer, less-threatening
perspective.

Why should this be so difficult? Why is it necessary to have a two-day conference to rally

for fairness and greater wisdom regarding the floatables issue? The answer, quite simply, is that
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people are driven by the need to mollify something called "social impacts." But what are "social
impacts?"  Presumably, they have something to do with the effects of floatables on marine
industries and recreation, but when the matter is considered more carefully we realize that people
know very little about how to precisely characterize or define this easily-used but poorly-
understood term.

Apprehensiveness toward the specter of "social impact" is revealed in the public
statements of those with a proprietary interest in floatables, such as those who must daily deal
with or talk about floatable wastes for a living. In anticipation of recurring problems in summers
to come, officials, legislators, and environmentalists defensively temper confidence in preventive
measures underway with admonishments not to expect perfect results. In March, 1989, for
example, The New York Times reported on the U.S. EPA Regional Administrator's cautious
warning that a pilot program to predict floatables' movements from tide and current data may not
be the "be-all and end-all answer." (Severo, 1989). Similarly, a New Jersey Congressman noted
that floatables are only part of the pollution problem, and blamed the Bush Administration for
failure to budget sufficiently for New York Harbor cleanup and improved regional sewerage
treatment (Severo, 1989) In addition, an environmentalist demeaned official efforts as nothing
more than a "Band-Aid" approach to stem inevitable complaints over bureaucratic disregard of
public interests, and the inadequacy of existing regulatory measures (Severo, 1989).

Why this defensiveness? What is everyone so worried about? While officials and interest
groups must anticipate responses to unpredictable events that will affect the public's judgment of
their performance and legitimacy, there is no way of knowing how and why the public responds in
certain ways. In fact, people don't know what the expression "social impact" means, except in
vague terms. When one speaks of "social and economic impacts," it is assumed that floatables
somehow disrupt peoples’ usual ways of harvesting, purchasing, consuming, and enjoying marine-
related products, services, and amenities. Beyond this self-evident truth, however, it is far more
difficult to be specific about what motivates behavior than about the details of declining seafood
markets, waste manifesting, or beach attendance.

Understanding social impacts rests on the ability to relate what is known of public health
threats and economic costs to producers, providers, and consumers of marine products and
services, to predictable and manageable indicators of social response to floatables. More is
involved in the floatable situation than presenting the best appearance for media consumption.

This can easily become nothing more than a public relations exercise which may not turn out as
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well as anticipated. A more challenging task is to clarify why the considerable knowledge of
technical, scientific, health, and regulatory professionals involved with the floatable problem
cannot be more effectively utilized, to deter misinformation and to help put the issue into a more

realistic perspective today than was the case in 1987 and 1988.

Issues

Why are people continually frustrated in attempts to make meaningful connections
between what is known and what can be done? Why are people unable to improve regulatory
efficiency and thereby gain greater public acceptance of the best efforts of hard-working officials?
Why is the concept of "social impact" so elusive? The problem cannot simply be accounted for as
an unavoidable consequence of population pressures on coastal, land, and marine resources; nor
should it be viewed as a panic reaction to syringes, needles, or blood bags. There are several
reasons why knowledge of physical characteristics and processes cannot be better used to help
allay public fears. These reasons have to do with institutional obstacles, with difficulties in
knowing how to gauge and predict public response, and with the ways in which scientific
knowledge affects social relevance.

To begin with, floatables' impacts can only become "social" in the context of several
distinct policy systems. First, floatable wastes are worrisome to the extent that science and
technology suggest that they are. Even the shadow of a doubt regarding needle use creates the
understandable fear of AIDS Scientists are faced with a dilemma. There are no simple cause-
and-effect answers. Still, scientific advice and guidance is sought by affected parties to justify
contending views on risks to public health and safety. Second, legislative, judicial, and regulatory
bodies set the terms of conflict, debate, and accommodation. Adversarial dramas are played out
with constantly shifting rules and procedures--usually without a satisfactory resolution to
conflicting viewpoints. Third, market forces that set amenity and resource values of marine
products and services influence the public's perception of impacts. Finally, media selectivity, in
information-gathering and transmittal has an obvious impact on the way a floatables problem is
perceived Collectively, these policy processes define the "impacts" that are of concern here, be
they beach avoidance, seafood phobia, or the brickbats aimed at bewildered politicians and

bureaucrats.
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A good deal is known about selected aspects of scientific, institutional, health, and
informational components of the floatables problem. Very little is known, however, about how to
apply collective knowledge to control and remediate the floatable problem. Individual studies
have addressed physical and meteorological factors affecting floatables' movements, as well as
cost aspects, regulatory bottlenecks, and technical problems faced in manifesting, tracking,
garbage handling, and the like. Still, social implications and consequences of floatables' impacts -
remain unclear. - At this conference, further impacts will be documented, processes described, and
insights shared. But after disgorging ourselves of specialized knowledge and expertise, we will
return to isolated bailiwicks to await the next opportunity for collective hand wringing. The

challenge is to overcome the debilitating effects of specialized, yet isolated, perspectives on the

'problem. This is easier said than done.

Science, along with the public and private institutions that use scientific insights to guide,
stimulate, and mediate public response to floatables, seems hopelessly caught up in a limitless web
of inertia. At best, floatables become an addendum, a poor, newly-arrived cousin in the larger
marine pollution family. This seems to be the case even in promising new management programs
like the New York-New Jersey Harbor Estuary Program. Problem categorization seems more a
reflection of administrative convenience than creative effort. Imaginative, visionary steps to more
effectively integrate knowledge and policy are missing. Calls for a stronger national commitment
to comprehensive attacks on coastal pollution fall upon deaf ears.  If the spirit of the House of
Representatives 1988 Oversight Hearings on cdastal pollution held sway, floatables would be a
non-issue, easily resolved through better agency coordination and more effective expenditure of
funds (U.S. Congress, 1989).  Unfortunately, as is well known, piecemeal approaches in an
atmosphere of bureaucratic parochialism and legal thickets are more the order of the day and will
likely remain so.

A case in point is the use of science in monitoring and assessing floatables' movements and
impacts. Despite the visibility of floatables, there has been only limited success using simple
indicators of health threats, such as coliform counts. Such indicators are used not only to
determine whether regulatory standards are being met, but also serve as public pacifiers. The
legal requirement that "unreasonable degradation" of the marine environment be avoided is not
very helpful in specifying restrictions on floatables. This reflects a larger problem in applying
marine pollution science.

As Dr. Joel O'Conner and others have pointed out, marine environmental health and safety
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as a social goal is achievable only to the extent that regulatory endpoints can be more precisely
defined in terms of the specific water quality, health, or ecological impacts of various pollutants
(O'Connor et al., 1987). One way of sharpening thinking about the social impacts of floatables
then, is to ask how scientific work on monitoring, transport, and transformation can contribute
more effectively to regulatory success.

Another issue is the growing gap between the increasing sophistication of scientific
monitoring and the uncertainty, overlap, and general confusion that characterizes regulatory
activities. Even for floatables, unique in the realm of marine contaminants for their visibility, we

- are unable to bring control measures successfully to bear. In this country, at least, cooperative
private and public sector efforts seem unattainable. At the institutional end of the spectrum, more
effective floatables management is stymied by the incompatibility of federal and state agencies'
missions. Some agencies are charged with the task of determining what is unreasonable or
socially unacceptable, while others are charged with keeping waterways clean. The irony here is
that floatables can easily fall through bureaucratic cracks. To what extent are floatables
considered simply obstacles to navigation, in contrast to their more nefarious incarnation as
threats to public health or unreasonable degraders of the marine environment? Jurisdictional
disputes among agencies not only deter effective prevention and response, they point out how

poorly-equipped institutions are to control any aspect of marine pollution.

Conclusion

How does all of this relate to the problem of clarifying what "social impacts" are all about?
| have suggested that people are so busy trying to learn more about the floatable problem while
working to improve response capabilities, that the question of target population gets lost in the
shuffle. Why does this happen? I see a number of reasons.

To begin with, not much progress has been made in defining who or what "the public" is.
Public involvement tends to be made up of the self-selected; that is, formally-organized efforts of
interest groups which mainly represent their own constituencies. Since floatables are diffuse in
origin and impacts, it is difficult to tie impact to people at clearly-delineated individual,
community, or higher aggregate levels.

Besides confusion over how to accommodate and measure varying scales of impacts in
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different locations throughout the region, people are at a loss in knowing how to measure

individuals' perceptions of risk, and how these perceptions may affect use of, or exposure to,

~ marine resources and amenities. Again, the ubiquity and indeterminacy of the floatable problem

deters possibilities for rigorous surveys of sample populations. With floatables, people cannot

- seem to focus, as they can when surveyed, for example, about their reaction to issues such as

nuclear power plants or hazardous waste sites. Even sewage sludge, hardly as notoriously
distinguished as floatables, has 12 and 106-mile dump sites where politicians, bureaucrats, and
environmentalists can focus their attention. Floatables are everywhere and nowhere. Floatables
do not lend themselves to policy analysis, because their regulation is not governed by any single

policy framework.
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Introduction

The issue of ocean pollution received increasing attention in the late 1980's. While there is
a broad consensus that the problem must be dealt with, there is far less consensus as to what
specific steps should be taken. One of the reasons for this apparent asymmetry is that while the
damages from ocean pollution are quite large, the costs of reducing ocean pollution are quite
large as well. Since different areas of the coastal regions suffer different damages from ocean
pollution, and would have different cost burdens associated with a clean-up, it is quite natural to
find a lack of consensus on what to do about the problem.

Economic analysis can provide substantial insight into these issues and aid in the
development of a consensus on policy. Broadly speaking, economists would argue that the policy
that should be undertaken is the one that generates the greatest net economic benefit. Another
way of describing the appropriate policy would be the policy which generates the biggest potential
Pareto improvement, where a potential Pareto improvement results from a policy where the
gainers gain by more than the losers lose. Since the gains and losses must be compared to
determine the policy which generates the biggest differential, both the gains and losses must be
measured in a common unit. Dollars represent an appropriate metric, not because everything that
is important has a market price, but because people make trade-offs of unpriced goods for other
goods. For example, beach houses in a clean coastal area will, ceteris paribus, rent for more than
houses in a polluted area. Although one does not directly observe a market price for clean

oceans, one can indirectly observe a willingness to pay for it.
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The economic analysis of pollution problems such as these is fundamentally an exercise in
valuation, or the development of dollar measures for both the damages associated with pollution
and the costs associated with abating pollution. Economic analysis does not necessarily focus on
the effects of pollution on regional income.

This paper looks at several issues associated with the economic analysis of ocean pollution
in the New York Bight. The paper looks at both conceptual and empirical issues. The next three
sections of the paper are primarily conceptual. In the second section, the use and abuse of
economic information is discussed, the third section looks at the proper measurement of economic
benefits while the fourth section examines the role of economic information in the formulation of
ocean pollution policy. In the last three sections of the paper, empirical estimates are formed for
the damages that ocean pollution generates in beach use, commercial fishing and recreational

fishing. The conclusion discusses further research needs.

The use and abuse of economic information

When the floatable waste problem began to be discussed in the news media during the
summers of 1987 and 1988, one of the key features of these news stories was the economic
damages that the pollution events were causing. These reports focused on the effects on
restaurants, tackle shops, hotels, cottages, and other industries that service coastal recreational

activities. For example, The New York Times reported:

The takeout line for ice cream at Nagle's Pharmacy used to stretch down to

the curb on Main Avenue. There is rarely a line now, and pharmacy

business overall is down by about 80 percent, according to the store's

assistant manager, Tim Bermingham. (Schmitt)

These reports are good examples of the way both the public in general and policy makers
misunderstand economic benefits, in the sense that they believe that the economic benefits of an
environmental resource are equal to the cash that changes hands as a result of the use of the

resource. The inadequacy of this measure can be illustrated by an example: little money is spent
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by recreationists or other potential users on activities involving interactions with species such as
the bald eagle, the peregrine falcon, marine mammals or sea turtles. ‘However, the consensus of
.many people is that the benefits to keeping these and other threatened and endangered species
present on earth are extremely high. These benefits are well-recognized, and in fact are the
rationale behind the Endangered Species Act.

The non-economist might look at the floatable waste problem and say, "What about the:
loss of business f‘or seafood suppliers, vacation cottage owners, bait-and-tackle shops, and other
businesses adversely affected by the pollution episodes? Aren't those real economic losses?" The
answer to that question is that they are real losses for the individual establishments, but not for
society as a whole. The reason for this is that the consumers still spend their money; they just
spend it on something else, so that one firm's losses are another firm's gains. For exafnple, if the
pollution in the New York Bight lessened the demand for fish from New York or New Jersey
waters, it would increase the demand for substitute products such as chicken, or fish from
unpolluted waters. Thus, New York commercial fishermen and seafood processors lose, and New
England commercial fishermen and Maryland chicken farmers gain. This redistribution of income
is referred to as a transfer, and is regarded as neutral when computing economic benefits for
society as a whole. Another example of such a transfer is when pollution causes recreational
fishing activity to be transferred from saltwater to freshwater. Long Island tackle shops and
charter captains get hurt by such a movement, but corresponding upstate New York businesses
are better off Of course, whether transfer should be ignored or factored into the analysis depends
on the regional level of the decision-making. From a New York perspective, a transfer of activity
from Long Island bluefish fishing to Catskill trout fishing should be regarded as neutral, however,
a transfer from New York commercial fishermen to Maryland chicken farmers would be viewed
as a cost. From a federal perspective, both would be viewed as neutral, whereas from a Suffolk
County perspective, both would be viewed as a cost. As can be surmised, this can lead to
substantial conflict in the development of policy to deal with the floatable waste problem, for

which is the appropriate perspective? The answer to the question partially lies in who will be
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paying the costs of mitigating the ocean pollution problem. Ifit is taxpayers from the nation as a
whole (through Environmental Protection Agency initiatives, for example), then all transfers
should be regarded as neutral. However, if it is New York and New Jersey alone that will be

financing the clean-up, then transfers out of the two states should be regarded as losses.

The measurement of economic benefits

The measure that economists employ to measure the economic benefits of a good, activity,
or resource is the net economic benefit, which is equal to how much people value something, less
the cost of providing it. There are three important classeslof values associated with marine
resources. The first of these is user value, which is the value that a person who directly uses the
resource places on it. For example, beach use and recreational fishing have important user values.
In addition, there are option and existence values. Option value implies that a person may value
preserving the opportunity to use a resource in the future, while existence value means that the
individual is made better off by the knowledge that the resource exists, even if he does not
currently use it, or ever plan to use it.

All of these values can be described by.the concept of willingness-to-pay. This simply
measures how much an individual is willing to trade off other goods and services for the marine
resources. As long as some of the goods and services have a dollar price, it is theoretically
possible to derive a dollar measure of the value of a clean ocean (Freeman, 1979). The total
willingness-to-pay can be measured as the area under the inverse demand curve (Figure 1), where
the inverse demand curve represents the marginal willingness-to-pay function. If P represents the
market price of the commodity, then Q represents the quantity of the commodity or activity that is
being demanded. The total willingness-to-pay for the goods is the area of trapezoid ABQO. The
total cost of the good (which is equal to total expenditures) is equal to the product of P and Q, or
the area of rectangle PBQO. The net benefit of this corhmodity is area ABQO minus area PBQO,
or the area of triangle ABP. This triangle is known as consumers' surplus. Note that the value or
net social benefit is computed by subtracting out expenditures, rather than calling them benefits.
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Also note that any organism, ecosystem, or marine resource has a consumers' surplus associated
with it, although it may be diﬁicu!trto measure. Indeed, many of the above have no expenditures
associated with them.

In many circumstances, there is an additional benefit which must be considered. If some
inputs are more productive in the production of this good than in the production of alternative
goods, this extra productivity is a benefit, not a cost, and should be included as part of the
benefits. This benefit is known as economic rent or producers' surplus. Varying productivities of
inputs imply an increasing marginal cost function. The net economic benefits under these
circumstances would be represented by the area of triangle ABC in Figure 2, where consumers'
surplus is equal to area ABP and producers' surplus is equal to the area of triangle PBC.

If one were looking at the demand and marginal cost of a marine resource-dependent good
such as clams, an increase in pollution could have two effects. First, it could lower the demand
curve (shift from Dg to D), as consumers would now find clams less desirable. This would lead
to a loss in net economic benefits of area ABEF in Figure 3. The pollution could also cause the
marginal cost curve to shift up, as in Figure 4. This would lead to a loss in benefits of area
ABCE.

The measures of value discussed above constitute a more satisfactory measure of benefits
than direct expenditures. However, this does not mean that there is no need for information about
how pollution affects direct expenditures in particular activities, or in particular localities.
Although the measures of consumers' and producers' surplus are the correct measures for deriving
efficient outcomes, direct expenditure measures are important for looking at equity and
distributional issues. Additionally, direct expenditure is the measure of economic benefits which
elected officials seem to respond to. All of these factors suggest that at times, indications of how
pollution affects direct expenditures in resource-dependent activities may be useful. In the past,
the author of this study has reported direct expenditures (Kahn, 1989). However, the present
study is focused on those measures (consumers' and producers' surplus) which can be employed to

help determine the optimal floatable pollution policy. Those who are interested in corresponding
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measures of direct expenditures are referred to "Use Impairments and Ecosystem Impacts of the

New York Bight" (Waste Management Institute, 1989).

Economic information and the formulation of ocean pollution policy

Economic benefit information is essential to the development of an ocean pollution policy
which maximizes society's well-being. The information can be used in two types of analyses, cost-
benefit analysis and marginal analysis. Cost-benefit is the appropriate decision-making tool to use
when the decision choice is binary. For example, either a new sewage treatment plant is built, or it
1s not built; either medical wastes are subject to "cradle-to-grave" monitoring, or they are not.
Marginal analysis is the tool to use when a continuum of choices is available. The appropriate
size of a sewage treatment plant, or how many tons of sludge should be allowed to be dumped
offshore--these are examples of situations in which a range of options exist.

Since most non-economists have a working knowledge of cost-benefit analysis, but not
marginal analysis, the concepts of marginal analysis will be further discussed. Assume that the
current level of floatable wastes in the New York Bight area is W1 cubic meters per square
kilometer. Figure 5 shows the social costs associated with W1 and all other levels of floatable
wastes, given the existing level. Note that at W1 marginal abatement costs are zero (this assumes
no regulation of the problem has yet begun). As the level of ﬂoatabie wastes 1s reduced below
W1, the costs of reducing floatable wastes are initially small, but rise as the cheaper opportunities
for reducing the wastes are first exhausted The marginal damage function represents the
damages from another unit of floatable wastes, given an existing level. The optimal level of
floatable wastes would be W2, where the damages from an additional unit of floatable wastes are
exactly equal to the costs of reducing them another unit. If one has perfect knowledge of the
marginal damage and marginal abatement cost functions, then the optimal level of pollution can be
identified with certainty. However, in practice, it may be extremely difficult to estimate these
functions (Cumberland and Kahn, 1982), and the resulting estimated optimal level of pollution

may have considerable uncertainty associated with it. Nonetheless, estimating these values can be
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of considerable benefit in helping to set appropriate environmental standards.

Estimates of the economic value of beach use

The task of measuring the economic benefits which accrue to beach users and the beach
industry is a very difficult task. Th¢ normal problems associated with measuring the effects of
environmental change on non-market goods are exacerbated for two reasons. First, since
pollution of the New York Bight has been an ongoing problem, it is difficult to establish an
appropriate baseline from which to measure increases and decreases in the level of pollution and
beach use. Secondly, two types of pollution affect beach use. These are chronic reductions in
water quality (such as turbidity, odor, fecal coliform, etc.), and episodic pollution events such as
the recent washup of medical wastes. The presence of the episodic pollution may make the
effects of the chronic pollution more difficult to estimate, and vice-versa.

The ideal approach for determining the effects of pollution on beach use is to obtain data
on total beach use in each year, and then use regression analysis to estimate a total participation
function. The total participation function would give total number of user days as a function of
regional population, average income, seasonal weather variation, levels of chronic pollution, and
incidents of episodic pollution. It would then be possible to predict the reduction in beach use
associated with increased pollution and the increase in beach use associated with reduced
pollution. Unfortunately, data limitations prohibit the use of this methodology. Historical data on
the pollution variables are only available for the most recent years, and data on total beach use are
even spottier (1976 appears to be the only year for which this is available for the entire Atlantic
Coast of New York). Therefore, there are simply insufficient degrees of freedom to allow such an
estimation procedure.

As an alternative, one can assume that typical levels of beach use are on the order of the
total level of beach use reported in the 1977 report entitled, "New York State and Outer
Continental Shelf Development: An Assessment of Impacts" (hereafter referred to as the OCS

report). The figures reported in Table 28 of the OCS report are reproduced in Table 1 of this
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report, with 1976 dollars converted to 1987 dollars. Table 1 reports annual beach visits, in "user
days." The numbers in Table 1 are at variance with the number of beach visits reported in
- Heatwole and West's "Beach Use and Water Quality in New York City" (Table 2). In this report,
they place the average number of visits to New York City beaches at 55 to 60 million in the pre-
1969 period. The 55 million figure is 150% greater than the OCS figure of 22 million. This may
be due to methodological differences in the two studies!, but is more likely due to the episodic
pollution (washup of sewage and other wastes) which occurred in 19762.

There exists other evidence which suggests that 1976 was an atypically low attendance
year. Table 3 contains a time series of attendance at State Park Beaches in the area known as
"The State Park Region." These data were made available by the Long Island State Park and
Recreation Department. It is difficult to discern any trends in these series of data. The probable
reason for this is that the variables which are random with respect to time (weather, episodic
pollution, etc.) probably dominate the variables which vary systematically with time (incomé,
regional population, etc.). Although a separate breakdown for attendance at Robert Moses, Jones
Beach and Captree State Parks was not available for 1976, the aforementioned OCS report does
give 1976 attendance for the State Park Region, which includes the town beaches between Jones
Beach and Captree State Parks. This was 11 million, which is lower than virtually all the yearly
totals in Table 2 (which does not include the town beach attendance). This is conﬁrming evidence
that the attendance figures cited in Table 1 do not represent a good baseline, representative of a

~ typical year. Although we could find no additional estimates of attendance in typical years, an
estimate can be formulated by multiplying the attendance figures in Table 1 by a factor of 2.5 (the
ratio of the 55 million reported in Heatwole and West for New York City beaches and the 22
million reported in the OCS report). These figures are presented in Table 2, and can be viewed as
an upper bound on the true attendance for a baseline year. The attendance figures in Table 1 will
be viewed as a lower bound of the true attendance. Alternatively, one can look at the total
attendance at state park beaches (these figures were available) and see that in the two years prior

to 1976 and the two years after 1976, state park beach attendance averaged 13 percent higher
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TABLE 1.
1976 BEACH USE
(lower bound attendance-from CCS report)
Beach Visits and Tourism
{annual user days)
New York City 22 million
Nassau-Suffolk 38 million
Total Atlantic Beaches 60 million

TABLE 2.
1976 BEACH USE
(upper bound attendance)
{extrapolated from Heatwole and West and OCS repart)
Beach Visits and Tourism

(annual user days)
New York City 55 million
Nassau-Suffolk 95 million

Total Atlantic Beaches 150 million

TABLE 3. ATTENDANCE AT STATE PARK BEACHES
in STATE PARK REGION

(millions of user days)

Park 19771978197916801981 198219831984 1985 1986 {887

R.Moses 2.74 2.59 1.7 2.45 2.25 2.34 2.5 2.3 2.6 2.7 3.1
Jones

Beach & 14.5 13.58.0 1{0.4 8.5 8.6 87 7.4 83 8.310.C
Captree

Total 17.24 16.1 9.7 12.8510.8 10.9 11.2 6.7 10.9 {1.0 13.1
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than the 1976 figures. If this percentage were applied to total beach attendance, it would imply a
baseline which is between the upper bound and lower bound, but much closer to the lower bound.
This baseline is equal to 69 million.

The next step in the analysis was to compute the total economic benefits associated with
the baseline attendance. The mea‘sure of economic benefits which is examined is consumers'
surplus. As discussed above, consumers' surplus is defined as the difference between how much
people value a good or activity, less the cost to them of obtaining that good or activity. Another
way of explaining the consumers' surplus associated with beach use is that it represents the total
that beach users would be willing to pay to continue to have the opportunity to engage in beach
activities. Both measures of economic benefits will be employed in this study.

There is no existing measure of consumers' surplus available for New York beach users.
To estimate the consumers' surplus one would need a data set which would allow thé estimation
of individual travel cost demand curves. Such a data set would contain data on the travel
distance, number of trips, household income, education levels, family size and other socio-
economic variables for a sample of individual beach users. Unfortunately, such a data set does
not exist. However, it is possible to obtain some estimates of per-trip consumers' surplus from
studies of other geographic areas.

The first of these 1s the Bell and Leeworthy study of Florida beaches (1986). They find
residents' per-day consumers' surplus to equal approximately eleven dollars ($10.23 in 1984
dollars, converted to 1987 dollars). The corresponding figures for tourists were almost three
times as high. For New York State, the consumers' surplus estimate which is relevant is the
resident figure, as New York beach users are primarily downstate residents.

These results appear to be reasonable. Smith and Kaoru (1988) surveyed travel cost
demand studies and analyzed seventy-seven published and unpublished studies. They report an
average consumers' surplus per unit of use of $119 (1987 dollars) for coastal areas in general.
One of the reasons that this figure is higher than the Bell and Leeworthy figure is that the unit of

use in many of the studies is trips, rather than days. The range they report is $2.30 to $544.
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Although this study can neither confirm nor reject the Bell and Leeworthy study as inappropriate
for application to New York beaches. It does suggest that the Bell and Leeworthy results are at
the low end of the spectrum of such estimates, and as such are more likely to be underestimates of
the true value rather than over estimates.

The consumers' surplus estimates of Bell and Leeworthy, together with the estimates of
total usage presénted in Table 1, can be used to infer an aggregate demand curve for beach use.
If the per-day consumers' surplus is assumed equal to the Bell and Leeworthy figure of eleven
dollars, and there are 60 million days of beach use as reported in Table 1, then the total
consumers' surplus is equal to 660 million dollars. A linear demand curve can be assumed, where
the area between the unknown price line and the demand curve must equal 660 million dollars. In
order for this to be true, the ordinate intercept must be $22 above the unknown price. Note that
the magnitude of the unknown price is unimportant, as that does not affect economic value, which
is the area between the price line and the demand curve.

If an increase in pollution reduced total beach use by 10%, then it could be assumed that
the reduction took place because of a parallel downward shift of the demand curve, as in Figure 6.
The loss in consumers' surplus would be equal to $125.4 million, which is a 19% reduction in
consumers'’ surplus. This reduction in economic benefits is greater than the reduction in total use,
because the remaining days of use are less highly valued, due to increased pollution. An
alternative assumption is that the intercept remains unchanged and the demand curve rotates
clockwise (Figure 7) to achieve the new level. In this case the reduction in consumers' surplus
would be $66 million, which is exactly a 10% reduction. The actual change is likely to be
somewhere between the estimates arrived at with the assumptions of a parallel shift and a rotation
of the demand curve.

If the exact reduction in usage associated with particular changes in chronic or episodic
pollution could be readily determined, it would be easy to value the benefits of pollution
reductions or the costs of increases in pollution. However, this is the most problematic effect to

determine and any attempt to forge this relationship with current levels of information would be
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fraught with error. As an alternative to a direct attempt to forge this relationship, the losses in
economic benefits associated with given declines in beach use, and the increases in economic
benefits associated with given increases in beach use will be calculated. These are presented in
Table 4 for lower bound baseline attendance. Corresponding measures for upper bound
attendance are given in Table 5.

Since it is difficult to predict the reduction in beach use associated with changes in the
levels of chronic pollution or changes in the frequency of episodic pollution, increases and
decreases in economic benefits have been linked to percent changes in beach use (Tables 4, 5) so
that the reader can make his own judgments as to the likely impacts of reductions or
improvements in water quality of the New York Bight. >It is possible, however, to make some
estimates of the magnitude of the changes in beach use associated with changes in pollution by
looking at the few studies which have been done on pollution and beach use.

In 1980, Heatwole and West published a Sea Grant-funded study entitled, "Beach Use and
Water Quality in New York City." An interesting facet of this study is that they predicted that
New York City beach facilitiesrmay not be sufficient to handle the increase in usage associated
with the increase in water quality which they forecast was likely to occur during the 1980's. This
scenario has not taken place, but it is still possible to gain some insights from this study. To begin
with, this study shows that beach users are aware of poor quality and desire highér water quality.
Secondly, the difference between attendance reported in the OCS report and that reported by
Heatwole and West may be attributable to the washup of sewage and other wastes which
occurred in the summer of 1976. If this is true, then the economic damages associated with this
episodic pollution event are a loss in consumers' surplus of $990 million. However, these figures
are somewhat on the high side and something representing a more conservative assumption of
typical year beach usage might be more appropriate. Scaling the $990 million figure to an
estimate inside a range of $300 million to $600 million would be more consistent with a baseline
attendance figure between the upper and lower bounds which were previously discussed.

In an unpublished Cornell University master's thesis, Paul Fassinger looked at "Estimated

34




TABLE 4
CHANGES IN =COR ’OI\'J'IC BENEFITS (consumers® surpius)

ASSCCIATED WITH CHANGES IN LEVELS OF BEACH USAGE

(lower bound baseline attendance)

% Change inuse  parallel shift of demand rotation of demand

minus 1% minus $13.1 million minus $6.6 millicn
minus 5% minus $b64.4 million minus $33 million
minus 10% minus $125.4 million minus $66 million
minus {5%  minus $183.2 million minus $99 million
minus 25% minus $288.8 million minus $165 million
minus 50% minus $495 million ‘minus $330 million
plus 1% plus 13.3 million plus $6.6 million
plus 5% plus $67.7 million plus $33 million
plus 10% plus $138.6 million plus $66 million
plus 15% plus $212 million plus $99 million
plus 25% plus $371.4 million plus $165 million

nlus 50%

plus $825 million
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TAELE s. |
CHANCES IN ECONOMIC BENEFITS {consumers’ surplus)
ASSCCIATED WITH CHANGES IN LEVELS OF BEACH USACE

(upper bound baseline attendance)

% Change inuse  parallel shift of demand rotation of demand
minus 1% minus $32.8 million minus $16.5 million’
minus 5% minus $161 million  minus $82.5 million
minus 10% minus $314 million minus $165 millicn
minus 15% minus $458 million minus $248miiliocn
minus 25% minus $722 million minus $413 miilion
minus 50% minus $ 1238million minus $825 million
plus 1% plus $33.2 million plus $16.5 million
plus 5% plus $169 million plus $82.5 million
plus 10% plus $347 million plus $165 million
plus 15% plus $532 million plus $248 million
plus 25% plus $3928 million plus $413 million
plus 50% plus $2062 million plus $825 million
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Recreational Demand Due to Enhanced Water Quality at New York City Beaches." He
calculated that a twenty percent decline in water pollution would increase the number of visitor
days at New York City by between 264,644 and 870,265, which amount to changes of 0.4
percent and 1.5 percent. He also found that a forty percent decline in pollution would increase
user days by between 873,644 and 2,584,918, which corresponds to changes of 1.6 percent and
4.7 percent. It should be noted that the survey upon which these estimates were based asked the
respondents questions about their responses to changes of twenty percent and forty percent in
water quality, without specifically defining what those changes would imply in terms of increased
aesthetics, reduced health risks and so on. Ordinary beach users might not know how to properly
interpret a hypothetical relative change ofthié nature.

Strand, Bockstael and Kling (1986) looked at public beach use and water quality in the
Chesapeake Bay. While their results are not directly transferable to New York, they do provide
some insights into beach users' attitudes towards pollution. They found the average beach user
would be willing to pay between eleven and forty-three dollars per year to raise water quality
from "unacceptable" to "acceptable." These results are difficult to project to New York, since the
data are defined in terms of total days of beach wisits, not total beach users. However, if one is
willing to assume that the average New York beach user takes as many trips per year as the
average Florida beach user (14.68) then there are between 4.1 and 10.2 million users of New
York beaches If they had the same willingness-to-pay as Chesapeake Bay beach users, this
would correspond to between a 45.1 million and 438.6 million dollar willingness-to-pay for
improvéd water quality 1t is likely that the New York willingness-to-pay should be higher than
the Chesapeake willingness-to-pay, since Maryland beach users have a relatively unpolluted
Atlantic as an alternative to the Chesapeake (although it is two hours farther, by car, from the
important population centers).

The effects of the chronic pollution may be as large or larger than the effects of episodic
pollution; however, the author feels that this is not likely to be the case. Chronic pollution is less

perceptible to the typical beach user, and does not elicit the same type of emotional response as
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raw sewage, grease balls, tampon applicators, or syringes. While the hypothesis that chronic
pollution is just as impairing to beach use as episodic pollution cannot be rejected in any statistical
sense, it is the author's opinion that chronic pollution does not have the same effect as episodic
pollution. There are several logical arguments which support this contention. First, there is a
west-to-east gradient of chronic pollution intensity, so beach users can normally obtain better
water quality by traveling east. Second, since chronic pollution has increased gradually over time,
individuéls and society as a whole have had time to make adjustments, which lowers the cost of
the pollution. Based on the data that have been described in this text, the best guess as to the
economic costs of impairment from chronic pollution is a loss in consumers' surplus of $180

million.

Estimates of the economic value of commercial fishing

Kahn has developed a methodology for evaluating the effect of pollution on cqmmercial
fishing. In this paper, Kahn shows that pollution can shift the equilibrium growth function inward.
This effect can be illustrated as the leftward shift of the locus of biological equilibrium in Figure 8,
where the locus of biological equilibrium shows the one point on each supply curve that is a point
of biological equilibrium. The inward shift of the locus of biological equilibrium leads to a shift of
the bioeconomic equilibrium from point A to point B, and a reduction in economic benefits
(consumers' plus producers' surplus) of area GIC less area ADC minus area GFH less area FEB.
The measure is slightly more complicated than that which was discussed earlier due to the open-
access nature of commercial fishing. Areas ADC and GIC represent the social losses from excess
effort and must be subtracted to measure net social benefits (Kahn, 1987).

This type of effect of pollution can be seen as a supply-side effect, where the pollution
causes reductions in the level of the fish stock, which ultimately shift the supply curve up and
cause a loss in economic benefits. This can be done either through a direct effect of the pollution
on the ability of the ecosystem to carry as large a biomass, or through the closure of some areas

of the ecosystem to fishing activity, because of high levels of pollution.
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In addition to the supply side-effect, pollution may affect the demand for fish and fish
products. If pollution lowers the quality of fish by exposing the consumer to adverse health risks,
then the demand curve will shift downward; as in Figure 9, shifting the equilibrium from point A
to point B, and causing a loss of net economic benefits of area JDE less area ADC minus area
FHG less area HBI. The same type of impact will occur even if the health risk is merely
perceived, rather than real. Swartz and Strand (1981) showed this to be true for kepone, for
which the James River spill reduced the demand for unaffected fish species through out the
Chesapeake area. There is also considerable evidence (Grant, 1989; Scotti, 1989) that the
demand for fresh fish, even offshore species, in the New York area has been dramatically affected
by the washup of medical wastes.

Little has been published in the referenced economics literature concerning the effects of
pollution on commercial fisheries. In addition to the aforementioned conceptual article by Kahn,
there is an article by Kahn and Kemp (1985) which looks at pollution which damages submerged
aquatic vegetation in the Chesapeake Bay. Strand and Lipton published a conceptual article
showing the effect of fish diseases on net economic benefits and optimal fisheries management.
Kahn and Kemp showed that the virtual elimination of submerged aquatic vegetation in the
Chesapeake Bay and its tributaries during the late 1970s caused approximately 24 million dollars
($1987) of damage to commercial and sport fisheries, with roughly 17 million déllars of damage
occurring in commercial fishing. Kahn and Rockel (1988) found that the elimination of Long
Island bay scallops by brown tides would lead to annual losses of approximately two million
dollars a year. Kahn and Buerger (1988) found that the New York fluke and flounder fisheries
also yielded net annual benefits of approximately two million dollars. In another study, Kahn and
Buerger (1989) found the post-1985 annual benefits associated with the striped bass harvest equal
to approximately $273,000, while the value of the annual benefits of the striped bass harvest
before the deterioration of Chesapeake stocks was approximately $669,000.

While the existing level of knowledge is not sufficient to place a precise value on the

damages to commercial fishing from pollution, it is possible to gain some insights by looking at
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the economic benefits associated with current (1986) levels of fish landings. ‘Table 7 contains a
summary of this information, which is based on NMFS landings data and several studies whose
information is summarized in Table 6. The landings and the value of landings data are taken
directly from the NMFS reports, with value of landings converted to 1987 dollars. The net
economic benefits (NEB) are the total consumers' surplus and producers' surplus, and were
computed by extrapolation using the following equations:

finfish: NEB = (1986 landings)* (1986 price) *(30.45)

(1986 price of flatfish)
shellfish- NEB = (1986 landings)* (1986 price) *($6.95)
(1984 price of bay scallops)

The rationale behind these equations is that net economic benefits are somehow
proportional to quantity and quality. Since past studies have measured the net economic benefits
associated with flatfish and bay scallops, these are used as standards. Net economic benefits per
pound of the standard fish ($0.45 for flatfish and $6.95 for bay scallops) are then multiplied by
landings to adjust for differences in quantity, and multiplied by the ratio of prices to adjust for
differences in quality. This is admittedly an ad hoc technique, but it does allow for the
construction of some value measures which are more meaningful than the NMFS value of
landings, since the NMFS data do not consider consumers' and producers' surplus.

One can not use the net economic benefits reported in Table 7 to undertake an analysis
similar to that used in the beach use section of the report because tﬁe response to pollution is
much more complex than in the beach use case. In the beach use case, the response to pollution is
a downward shift of the demand curve. However, with fisheries, pollution may cause both the
demand and supply functions to shift, as well as the locii of biological equilibria. It is therefore
relatively difficult to place upper and lower bounds on the change in value associated with a
change in landings, and virtually impossible to measure the change in value associated with a
change in fish stocks. In the absence of any better information, it would be reasonable (although

subject to a potentially large standard error) to assume that a given percent reduction in fish
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TABLE e.
Net Eccnomic Benefits {Consumers® and Producers® Surplus) and Value

of Landings for Available Species

species | year | catch price value NEB | NEB per Ib
(1000 1bs) | & | $1000  |1987 | 1000

bay  * li9g4 | 297 4.95 | 1470 2000 | 6.73

scallops

fluke # 11986 | 4436 0.82 | 3637 2000 |0.45

flounder

striped 1975 |1409 0.74 | 1043 | 663 |0.47

0ass

striped 11984 | 540 2.40 | 1296 273 |0.51

SCUurces:

* Kahn and Rockel
# Buerger and Kahn
t Buerger and Kahn
o

Landings and Value data from NMFS, New York Landings
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Table 7. Value of Landings and Inferred Net Economic Benefits for

Major New York Species (1986 landings, 1987 dollars)

Species | catch value |inferred NEB
1000 of 1bs| 1000 of $
bluefish 1b6lb 462 254
butterfish 824 427 234
cod 459 470 257
blbck flounder| 898 630 378
fluke 2727 4269 2342
ywitl flounder | 533 490 269
SCup 1969 1971 1081
swordfish 580 2031 1138
tilefish 2371 3069 1684
tuna (all) 1254 3485 1913
all finfish 19546 20377 | 11183
lobster 1407 4265 5798
all clams 14633 16643 22628
oyster meats | 264 1266 1721
sea scallops | 174 922 1254
squid 6420 2722 3701
all shellfish | 23308 26219 35647
all fish 42854 46596 46830
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stocks reduces both fish landings and economic benefits by the same percentage.

In summary, finfish generate approximately 11 million dollars in net economic benefits,
and shellfish generate an additional 35.6 million dollars in net economic benefits. It is thus
apparent that even relatively small damages to these fisheries could have important economic
consequences. Although it is extremely difficult to fine-tune an estimate, it is apparent that
pollution impairs commercial fishing in a fashion that would be measured in tens of millions of
dollars, with possibilities of it reaching over one hundred million dollars per year when multiplier

effects are considered.

Recreational fishing

The analysis of recreational fishing proceeds along the same lines as the analysis of beach
use, with the exception that the author has conducted original research on the economic value of
recreational fishing in the New York marine district. (Kahn and Buerger, 1988, 1989; Kahn,
1989) This work, funded by the New York Sea Grant Institute and The New York Department
of Environmental Conservation, was based on both intercept surveys and random telephone
surveys. The intercept surveys were conducted at fishing areas such as marinas, piers and shore
fishing areas, and were designed to collect information on the fishing activity of anglers. The
random telephone surveys were designed to collect information on the level of participation.

The information on fishing activity was used to estimate travel cost demand curves.
Regression analysis was used to relate the number of trips to a vector of explanatory variables,
such as travel cost (including charter or party boat fare, if applicable), family income, age,
education, sex, and years of experience in coastal fishing. Consumers' surplus was then derived
from the travel cost demand curves. The per-person consumers' surplus was estimated to be
between $300 and $1,000 per year. The range on the estimates was due to the fact that no single
estimate was formulated for the fishery as a whole; rather, estimates were generated for different
components of the fishery (species and mode of fishing). Unfortunately, the data set did not

contain sufficient information to determine consumers' surplus as a function of the level of
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floatable waste or pollution in general. See Kahn (1989) for a complete discussion of the research
methodologies.

The participation function was estimated as a probability of participation function using a
probit regression. The dependent variable was binary (one if someone in the household
participated in saltwater fishing ‘in 1986, and zero if no one in the household participated in 1986).
The explanatory variables included a vector of socio-economic variables, and the location
(borough or county) of the household. A mean aggregate participation rate was calculated and
applied to the number of households in metropolitan New York and Long Island. This yielded an
approximate number of one ‘million recreational fishermen.

Based on an upper bound consumers' surplus estimate of $1,000 per person, a lower
bound estimate of $300, a fishery-wide average number of trips of ten, and a fishery-wide average
travel cost of about twenty dollars, an analysis similar to that which was applied to beach use was
conducted. Tables 8 and 9 contain information on the potential losses in recreational fishing due

to floatable wastes.

Conclusion

The development of policy to deal with the floatable waste problem requires information
on how people value the reduction of waste. The measure of net economic benefit (consumers'
and producers' surplus) was discussed as being the most appropriate measure in this context.

Unfortunately, there are not sufficient data to completely specify the relationship between
changes in the level of pollution and changes in economic value, although some likely scenarios
have been specified in this study. Because of the difficulty in establishing this relationship, the
study has developed an alternative approach which yields some insight into the relationship. This
is done by looking at three activities (commercial fishing, recreational fishing and beach use) and
measuring how extensive the change in benefits would be if pollution changed the level of activity
by given percent reductions. These results, which were presented for each activity in the

preceding sections, are aggregated and presented in Table 10 and Figure 9.
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TABLE 8.
CHANCES IN ECONOMIC BENEFITS (consumers’ surplus)
ASSOCIATED WITH CHANGES IN LEVELS OF RECREATIONAL
FISHING ACTIVITY

(lower bound estimates of individual consumers’ surplus)

% Change inuse  parallel shift of demand rotation of demand
minus 1% minus $7 million minus $3 million
minus 5% minus $34.2 million minus $15 million
minus 10% minus $66.5 million minus $30 million
minus 15% minus $96.6 million minus $45 million
minus 25% minus $151 million minus $75 million
minus 50% minus $251 million minus $150 million
plus 1% plus 7.1 million plus $3 million
plus 5% plus $36.3 million nlus $15 million
plus 10% plus $74.6 million plus $30 million
plus 15% plus $115 million plus $45 million
plus 25% plus $202 million plus $75 million

plus 50% plus $454 million plus $150 million
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TABLE ¢-
CHANGES IN ECONOMIC BENEFITS {consumners’ surplus)
ASSCCIATED WITH CHANGCES IN LEVELS OF RECREATIONAL
FISHING ACTIVITY |

(upper bound estimate of individual consumers’ surplus)

% Change inuse  parallel shift of demand rotation of demand
minus 1% minus $20.9 million minus $10 million
minus 5% minus $102.4 million minus $50 million
minus (0% minus $199 million minus $100 milliocn
minus 15% minus $291 million minus $150million
minus 25% minus $457 million minus $250 million
minus 50% minus $1238 million minus $500 million
plus 1% plus $21.1 million plus $10 million
plus 5% plus $108 million plus $50 million
plus 10% plus $222 million plus $100 million
plus 15% plus $340 million plus $150 million
plus 25% plus $595 miilion plus $250 million
plus 50% plus $1328 million plus $500 million
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TAELE 10.
CHANGES IN £CONOMIC BENEFITS
(consumers’ and producers’ surplus) _
ASSOCIATED WITH POLLUTION INDUCED CHANGES IN LEVELS
OF RECREATIONAL FISHING, BEACH USE AND COMMERCIAL
FISHING ACTIVITIES

% Change in use lower bound upper bound
minus 1% minus $10 million minus $54 million
minus 5% minus $50 million ‘minus $266 million
minus 10% minus $101 million minus $518 million
minus 15% minus $152 million minus $756 million
minus 25% minus $252 million  minus $1190 million
minus 50% minus $503 million minus $2499 million
plus 1% plus $10 million plus $55 million

- plus 5% plus $50 million plus $279 million
plus 10% plus $101 million plus $573 million
plus 15% plus $152 million plus $879 million
plus 25% plus $252 million plus $1535 million
plus 50% plus $503 million plus $3413 millicn
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In Table 10 it can be seen that if pollution were severe enough to generate a 25 percent
reduction in the levels of recreational fishing (through a downward shift in demand), beach use
(through a downward shift in demand) and commercial fishing (through a downward shift in
demand or an inward shift in the locus of biological equilibria), the loss of economic benefits from
those activities in New York is between $252 million and $1.19 billion. The evidence presented in
this paper and others in this volume suggests that it is very likely that the floatable waste episodes
of 1988 reduced these activities by at least 25 percent. If losses in New Jersey were similar (see
Ofiara, this volume), then it is véry likely that regional losses in these three activities exceeded one

billion dollars.
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Notes

. Although the methodologies used in these two studies are not described in reports, two
types of methodologies can be contrasted. One is a daily count and the other is when
attendance on a "typical weekday," "typical weekend," and "typical holiday" are estimated,
then multiplied by the appropriate number of days in each category. Since beach managers
invariably will choose good weather days on which to base their typical counts, this
methodology can drastically overestimate the seasonal attendance.

[N

See report to Governor Hugh L. Carey, on the 1976 fouling of Long Island beaches.
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Introduction

Marine pollution can impact commercial fisheries in many ways. Some are supply
effects resuiting from fish stock reductioné, loss of fish habitat and spawning grounds, and
decreases in recruitment and fish weight gain. In general, supply reductions will force an
increase in market price. Demand can also be influenced if marine pollution affects quality
(color, taste, texture of flesh), and causes detrimental health effects. In addition, demand
can be affected by consumers' perceptions of quality and/or health effects. If marine
pollution has adverse effects on all of these, not just health effects, then demand will fall
relative to supply, generally resulting in lower prices.

Consider the above supply effects. A reduction in fish biomass will result in lower
catch rates per unit of effort, higher costs per unit of effort, and lower industry profits in
the short-run; all of which cause vessels to exit the fishery. Providing that demand
remains unaffected relative to a supply decrease, market price will increase, and,
depending on price margins of fish wholesalers, the ex-vessel price to the fisherman will
also increase. If the higher prices offset the previous increases in cost per effort, then
industry profits will rise also. If left unregulated, this sequence will attract more effort per

vessels to the fishery until revenues equal costs (Anderson, 1986).
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Consider possible demand effects as a result of marine pollution. Lower market

prices due to depressed demand conditions will result in lower prices, lower revenues, and

lower profits to fishermen. This effect will cause unprofitable or less-efficient vessels to

exit the fishery until all vessels in the fishery just achieve the break-even point.

Economic impacts from polychlorinated biphenyl (PCB) contamination in New
Bedford Harbor to local commercial lobstermen were investigated by McConnell and
Morrison (1986). Since 1979, waters in the New Bedford Harbor area have been closed
to the harvest of lobsters because of PCB contamination. As a result, New Bedford
inshore lobstermen have been forced to travel to more distant fishing grounds, or have
discontinued lobstering. By reallocating efforts to grounds outside the closed areas,
lobstermen incur increased costs of time, fuel, vessel maintenance, and gear replacement.
The increase in costs is estimated annually at $1,093 per lobsterman (1985%) and
represents economic damages that accrue from harvest closures because of PCB
contamination. Total damages are estimated at $53,557 per year (1985%) and the present
value of the economic damages is $2 million (1985%). An obvious economic impact that
McConnell and Morrison do not address is the effect the advisory and subsequent closure
have had on local demand and price for lobsters. This effect would be to decrease
revenues as a result of falling prices, assuming con;umefs are risk-averse and choose to
avoid contaminated seafood products that result in adverse health effects. Thus, the
estimated damages may underestimate the true damage. Several studies (Swartz and
Strand, 1981, Capps et al., 1984) demonstrate that significant negative short-term impacts
have resulted from health advisories and news reportings of these in the local seafood
markets. In one case, the U.S. Food and Drug Administration (U.S. FDA) warnings and
news of these warnings about mercury contamination in swordfish resulted in a significant
fall in U.S. demand and depressed per capita consumption for 12 years following the

warning (Lipton, 1986).
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New Jersey's commercial fishery

The dockside value of New Jersey's commercial landings in 1988 was $72 million.
Much of the harvest was processed at dockside, creating additional income in the
communities in which the fish were landed. Thus, the commercial fishery in the waters off
New Jersey's coast provides a substantial income to the residents of the state and can be of
critical imp’ortance in small coastal communities.

The question addressed here is whether the well-publicized pollution incidents of
1988 had discernible effects on commercial fishing landings and value. Data examined are
from the National Marine Fisheries Service (NMFS). Figures 1-6 provide monthly data
for commercial landings in New Jersey ports for the years 1983-1988. For ease of
comparison, 1988 data are indicated by a heavier line. Figure 7 depicts yearly bluefish
landings (a species emphasized in reports relating to PCB's) for the period 1974-1988, and
Figure 10 shows total state landings for the same time period. Figures 8 and 9 contain
data on landings in the state's three principal fishery counties. Data tables accompany the

figures.

Effects on landings

Figure 1 (Table 1), New Jersey Finfish Landings by Weight, shows that 1988 is
neither the best nor the worst of the last five years. A month-by-month comparison gives
no indication that a significant event occurred which affected the quantity landed.
Landings were strong prior to the 1988 summer pollution reports, were about average
during the 1988 summer months, in comparison to preceding years; and ended the year
with a strong showing. Figure 2 (Table 2), New Jersey Shellfish Landings by Weight, in
fact, shows 1988 to be a somewhat better-than-average year in the summer months and
after. (She]lﬁsh landings do not have the seasonality of finfish.) In any event, current
commercial landings statistics do not show any evidence of a differential negative impact

of pollution on the fishing industry during this period.
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Table 1

NJ Finfish Landings by Weight (Pounds)

JAN
FEB

APR
MAY
JUN
JUL
AUG
SEP

NOV
DEC

Table 2

1983
4,601,827
3,574,365
4,353,110
3,402,067
3,111,227
1,891,142
1,402,747
1,335,827
2,043,886
1,705,208
2,401,021
2,478,024

1984
5,304,100
3,484,765
4,349,754
4,591,869
2,818,602
1,325,954
1,402,992
2,154,774
3,801,221
2,702,492
1,747,598
2,269,701

1985
4,590,065
3,977,205
3,961,236
4,556,484
3,878,875
2,185,658
1,690,550
2,521,485
2,775,019
2,483,282
1,468,260
1,246,054

NJ Shellfish Landings by Weight (Pounds)

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
ocr
NOV
DEC

Table 3

1983
5,198,542
5,032,798
4,212,702
4,189,686
4,415,092
3,591,624
3,713,232
5,187,031
4,697,659
3,808,854
5,342,556
4,574,607

1984
7,298,633
5,891,632
5,209,768
6,183,629
8,710,575
7,269,762
5,802,450
5,859,816
3,837,025
6,266,564
5,558,458
6,523,804

Value of NJ Finfish Landings

JAN
FEB
MAR
APR
MAY
JUN
JuL
AUG
SEP
ocT
NOV
DEC

1983
$1,694,657
$1,696,731
$1,946,915
$1,305,067
$1, 155,127

$806,024

$740,345

$769,875
$1,061,853
$1,097,219
$1,477,196
$1,056,476

1984
$1,724,120
$1,702,604
$1,621,559
$1,398,086

$934, 862

$779,048

$748,630
$1,431,446
$2,273,259
$1,542,472
$1,338,123
$1,000,183

1985
5,231,505
6,004,200
6,822,992
5,621,915
5,685,063
5,264,108
6,237,530
6,180,158
5,068,747
5,802,141
7,061,413
6,288,667

1985
$1,556,649
$1,606,470
$1,784,055
$1,443, 764
$1,245,963

$887,773
$896,624
$1,594,059
$1,564,196
$1,614, 194
$993,607
$842, 134

Source: National Marine Fisheries Service

1986
3,529,866
3,301,180
4,484,175
4,506,910
4,159,607
1,826,959
1,566,254
1,626,709
2,896,599
3,019,854
1,702,462
1,921,015

1986
6,679,685
7,287,447
7,102,074
6,681,392
5,349,663
4,416,209
5,621,856
5,059,226
8,002,078
5,736,089
6,957,747
3,924,872

1986
$1,835,064
$1,726,170
$1,783,892
$1,416,791
$1,526,995

'$999,867
$1,090,420
$1,142,713
$2,312,644
$1,780,768
$1,202,228
$1,172,204

1987
3,690,963
2,984,421
3,846,590
3,324,173
3,444,937
1,534,738
1,808,131
1,625,029
2,468,719
2,619,520
1,610,870
2,410,391

1987
6,277,878
5,817,984
6,206,416
5,704,303
6,629,221
7,814,460
7,595,686
9,076,548
7,933,719
5,829,009
4,966,871
5,334,447

1987
$1,978,760
$2,122,850
$2,334,310
$1,965,181
$1,452,073
$1,270,758
$1,526,611
$1,307,901
$1,996,733
$2,066,588
$1,390,707
$1,926,010
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1988
3,429,370
3,900,936
5,868,448
4,831,813
3,478,376
1,756,115
1,630,628
1,467,123
2,753,298
2,643,152
2,348,610
2,180,745

1988
6,301,986
5,052,606
5,866,383
4,565,445
5,950, 754
5,611,848
6,196,987
7,910,550
7,852,305
7,140,764
6,788,09
6,777,314

1988
$2,296,818
$2,408,818
$2,335,622
$1,610,344
$1,438,589
$1,254,274
$1,070, 142
$1,584,892
$2,797,501
$1,726,175
$1,638,403
$1,592,386




Figures 3 and 4 (Tables 3, 4) report the same data; however, the vanable
compared is dollar value of landings. The general price rise over this five-year period
results in a better-than-average performance for 1988, but discounting this effect again
leaves one with the impression that 1988 was not a year that showed significant deviations
from the patterns of previous years.

As depicted in Figure 5 (Table 5), finfish ex-vessel prices for 1988 are higher than
in pregeding years in the late summer-early fall months, precisely when negative aspects of
pollution should have caused a price decline. Shellfish dockside prices (Figure 6, Table 6)
for 1988, on the other hand, are close to the five-year average, but consistently higher than
in the previous year. The information in these two figures gives little support to
hypotheses that pollution reports of the summer of 1988 had a negative effect on the
market for seafood landed in New Jersey.

Landings and bluefish values were examined because of special concern relative to
the presence of PCB's in bluefish, with the subsequent restrictions on the consumption of
this fish. A health advisory was issued in December, 1982, and the spring of 1988 saw a
series of néwspaper articles stressing the presence of PCB's in bluefish caught off the New
Jersey coast. Landings declined in 1983 and 1984, and value declined in 1983, but rose in
1984, resulting from a rise in price--probably caused by decreasing supply (Figure 7,
Table 7). In 1985 and 1986 landings increased significantly, followed by a relatively small
decline in 1987, and a further decline in 1988. The value of landings rose through 1987
but fell in 1988. As can be seen in the table, prices fell in 1983 after reaching a high point
the previous year, and they fell once again in 1988 after the extraordinarily high prices of
1987 (the latter accompanied by a decrease in supply). In 1982 the health advisory
occurred in December, and so could not affect that year's market, whereas in 1988 the
adverse publicity came early in the summer and so could have had a significant effect--
which it did, on the 1988 market. While the health advisory of 1982 did not produce a

long-term detrimental economic impact on the commercial bluefish fishery, it is still too
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Figure 3

VALUE OF NJ FINFISH LANDINGS

Monthly Comparisons for Six Years _
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Figure Y

VALUE OF NJ SHELLFISH LANDINGS

Monthly Comparisons for Six Years
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Figure 5

NJ FINFISH PRICES

110 Monthly Comparisons for Six Years
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Figure b
NJ SHELLFISH PRICES
- Monthly Comparisons for Six Years
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early to determine the final effects of the press coverage of. the summer of 1988.
However, on the basis of previous work (Swartz and Strand, 1981; Capps et al., 1984;
Lipton, 1986) we believe short-term welfare losses did occur in the period following the
release of the advisory, and in the period following press coverage of bluefish-PCB health
advisories during the summer of 1988. In New Jersey, this has been of particular
importance because bluefish have been the principal target species in the party and charter
boat industry. It is in these fisheries, rather than in the commercial fishery, that economic
losses were felt--both in terms of producer and consumer welfare.

Figures 8 and 9 (Table 8) contain data for Monmouth, Ocean and Cape May
Counties, where New Jersey's major commercial fishery ports are located. In 1988, these
three counties accounted for 70.7 percent of total landings by weight, and 75.4 percent of
landings by value. The one county that did show a significant decline in landings in 1988
over the two previous years was Cape May County, which is located outside the area that
experienced the pollution incidents of the summer of 1988, and whose tourist industry
distanced itself from the events in the northern part of the state. However, a
compensating factor was a large increase in price per pound landed. Monmouth County,
which is home port for the state's largest fishermen's cooperative, likewise experienced‘a
large price increase, but this was accompanied by only a slight decrease in landings over
the previous year.

In Ocean County, home of the ports of Point Pleasant and Barnegat Light,
landings increased but the dollar value of the catch decreased. It is difficult to assign a
single cause to this. The species that fell most in price per pound--swordfish--nevertheless
had both weight and dollar value higher in 1988 than in 1987. The species that lost the
most in total value of landings in 1988, compared to 1987, were tilefish, weakfish, and
tuna; however, only weakfish experienced a decline in price per pound. One would be
hard-pressed to defend the hypothesis that pollution was the sole or even primary cause of

this anomaly in Ocean County.
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Table 1. Tourist/Convention Expenditures

1978 $1.262 Billion
1981 $2.510 Billion
1983 $4.658 Billion

Table 2. Long Island Tourist/Convention Expenditures for 1987 & 1988

1987 1988 Change
Tourist/Convention Visitors
(millions) 255 20.9 -4.6
Expenditures (millions$)
-Lodging (/)(2) 368.9 332.2 -36.7
-Food (3) 1,147.5 1,003.2 1443
-Transportation (4) 255.0 219.5 -35.5
-Entertainment 561.1 5053 -55.8
-Other (3) 1.009.2 908.8 -100.4
Total 3,341.7 2,969.0 -372.7

Annual Total Impact

(millions$) 7,685.9 6,828.7 -857.2
Other Direct Summer

Activity (millions$) (6) 589.0 525.0 -64.0
Industry Total (millions$) 8,274.9 1:353.7 -921.2
Notes:

1) Based on 14,000 Rooms

2) Average Lodging Rate (1987=595 Night); (1988=58100/Night)
3) Average S45.day in 1987 & $48:day in 1988

4) Includes day irips

5) Other = retail sales, eic.

6) Visitors to summer home owners

Table 3. Estimated Loss of Revenues in 1988
Year Industry Estimates (millions $)
1987 (Actual) $8,274.9
1988 (Estimated) $8,738.3
1988 (Actual) $7,353.7
Net Impact Loss $1,384.6
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The Effect of Floatable Waste on the 1988 Charter and Open Boat
Business in New York City and Long Island

Anthony D. DiLernia
Professor of Vessel Operations

‘Kingsborough Community College

Mark Malchoff

Regional Specialist

Cornell Cooperative Extension - Sea Grant
Riverhead, New York

Introduction

One hundred and ninety-five New York City and Long Island charter and open boat
owners were surveyed by use of a mail questionnaire (Appendix 1). The surveys were undertaken
to document the occurrence, extent, and regionality of an alleged decline in business since mid-
summer, 1988. An attempt was also made to determine the reasons for any decline that was
discovered.

Sixty businesses (30%) returned usable data with regard to number of vessel trips and
numbers of passengers carried. Information from twenty-seven vessels licensed to carry more
than six passengers for hire indicated a decline of twenty-three percent in passengers carried per
year in 1988, as compared to the period 1985-1987. A thirty percent decline in the number of
vessel trips conducted by six-person-or-less charter boats was calculated from the information
provided by thirty-three businesses which operate six-person charter boats. Regional differences
in trip or passenger data were not calculated, due to the poor response rate in some areas.

Of the captains operating vessels in the class carrying more than six persons for hire (open
boats and/or larger charter boats) sixty percent indicated that floatables (including medical
wastes) were the most important issue affecting their businesses in 1988. Other issues cited by
respondents to be threatening the profitability of the industry included fish stock abundance, stock
allocation, and the increasing costs of fixed business expenses (i.e., insurance, docking fees, fuel,

etc.).

During the latter half of 1988, many charter and open boat owners reported a decline in
their businesses. No effort had been made to document this decline. This lack of information

made it difficult for organizations and agencies whose job it is to promote the sport fishing
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APPENDIX 1

1989 LONG ISLAND-NYC PARTY/CHARTER FISHING BUSINESS QUESTIONNAIRE

1. Please check the blank next to the phrase that best describes your business.
Charter Boat - 6 passenger or less

Charter Boat - 7 passenger or more

Party Boat
2; ;()Jsing the map below, pléase indicate from what part of NY coastal waters your vessel is
ased. '
Area l Area 2 Area 3
LONG ISLAND SOUND
¢
AREA #1

port Atlervon AREA #2

o Wsi’s\".f'\‘

A~

Shinnecoxt inet

Yo
Mockhet Inlel

N Grvat Soush 8y
fLe liland Inls
AREA {3

3. In the boxes below, please fill in the number of trips your vessel(s) made during each

season for the years 1985-1988.

Winter Spring Summer Fall

(Jan/Feb/Mar) (Apr/May/June)  (Jul/Aug/Sept) (Oct/Nov/Dec)
1985
1986
1987
1988
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4, In the boxes below, please fill in the number of passengers carried in your vessel(s) during
each season for the years 1985-1988. (Note: Taken together, questions 3 & 4 will provide a
measure of both the charter and party boat industries - please provide as much information
as possible to both questions.)

Winter Sprixﬁ Summer Fall
(Jan/Feb/Mar) (Apr/May/June)  (Jul/Aug/Sept) (Oct/Nov/Dec)

1985

1986

1987

1988

5. Several factors have been mentioned as having great influence on charter/party business
activity levels in 1988. Please rank the following factors in decreasing order of importance
in terms of their impact on your business. (Number 1 next to most important issue, 2 next
to second most important issue and so on through number 4.)

Weather/Sea Conditions __Seafood Safety
Fish Abundance Floatable Wastes (including medical
wastes)
6. To what extent did media coverage of the factors listed in question #5 influence your
business in 1988? (circle one)
No influence Moderate influence Great influence
7. (For charter businesses only) - Are the number of charter reservations you received during
the period January 1, 1989 to date of receipt of this survey: Equal To; Greater Than; Less
Than; the numer of reservations received during the same period in 1988? (Circle one)
8. Please indicate your gross receipts for each year listed below*

1985 1986 1987 1988

*We realize the reluctance of businesses to provide this type of information. This question is
included because it will provide the truest measure of business activity. As noted in the letter the
anonymity of this information is assured. :

9,

In your opinion, how do you feel about the future of the charter/party industry. (Use back
of paper If necessary.)
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industry. Thus, this survey was developed in an attempt to answer the following questions:

1) Was there a change in business (open/charter boat) irr 1988 as compared
to previous years? 2

2) If so, what was the extent of that change?

3) If a change occurred, were some areas affected more than others?

4) What, in the opinion of the surveyed captains, were the major reasons for

this change?

Methods

A survey list was compiled from publications which normally run open and charter vessel
ads and from several captains' associations lists on file with the New York Sea Grant Extension
office in Riverhead, New York.

In February, 1989, a cover letter indicating the survey objectives along with a
questionnaire were mailed to 195 charter and open boat businesses. A second mailing ten days
later served as both a "thank you" to respondents and as a reminder to non-respondents. The
cover letter and follow-up mailing were seen as necessary to ensure an acceptable rate of response
(Warwick and Lininger, 1975).

Sixty usable, completed surveys were returned as follows: nineteen from open boat
captains, eight from large charter boats (more than six passengers), and thirty-three from smaller
charter boats. For the purposes of data analysis, the results from open and large charter boats

were combined, whereas the data from the small charter boats were studied separately.

Results and discussion

Although the thirty percent response rate suggests tenuous conclusions, there is sufficient
documentation to indicate that a marked decline took place in the open, large charter and six-
person charter boat industry during 1988, as compared with the period 1985-87. For example,
those party boat and large charter boat businesses responding to the survey experienced a decline
in the average annual number of passengers, from 8,438 per year for the period 1985-87, to 6,521
per year in 1988 (Figure 1).

Figure 2 indicates that prior to July, the 1988 season exhibited a normal pattern of
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FIGURE 4
SIX PERSON CHARTER BOATS
Mean # Per Year (by area)
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TABLE 1

Ranking of Factors Influencing Party Boat Business Volume in 1988
(as perceived by Captains/Owners)

Somewhat Least

Most Important Important  Important  Important
--------------------- Percent----------cuumn--
Floatables 60 33 7 0
(including medical wastes)
Seafood Safety - 13 60 27 0
Weather/Sea Conditions 0 7 33 60
Fish Abundance 27 0 7 40

Note: Percentages do not add to 1009% due to rounding.

TABLE 2

Ranking of Factors Influencing Six Person Charter Boat Business Volume in 1988
(as perceived by Captains/Owners)

Somewhat Least

Most Important Important  Important  Important
--------------------- Percent-----------------
Floatables 19 34 23 22
(including medical wastes)
Seafood Safety 28 16 89 28
Weather/Sea Conditions 16 25 23 28
Fish Abundance 36 25 26 17

Note: Percentages do not add to 100% due to rounding.
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Conclusion

It is apparent that the open/charter boat industry suffered a setback during the latter half
of 1988. The authors feel these data to be representative of the industry as a whole. Although a
higher response rate would likely have permitted more definitive conclusions and greater analysis,
it should be noted that a response rate of thirty percent probably represents the best data set likely

to be provided by this industry.
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The Economic Impact on the Long Island Seafood Industry as a
Result of Ocean Floatables and Marine Pollution

John Scotti

Extension Agent

Cornell Cooperative Extension, Marine Program
Suffolk County

Riverhead, New York

Introduction

Ocean floatables and marine pollution along the entire Eastern seaboard have received
enormous publicity for the past two years. These environmental concerns have created substantial
public discussion regarding the wholesomeness of seafood in general. Reportedly, dockside
prices paid to fishermen have plunged dramatically because of consumer perceptions that all fish
and shellfish are contaminated. And, according to some accounts, some seafood products have

been practically unsaleable. The November issue of Marine Fish Management indicated that

fishermen have been receiving between thirty to forty percent below last year's prices, and
wholesale prices are off a reported thirty-five percent. These comments were provided by William
Gordon, the former head of the National Marine Fisheries Service and the present Deputy Chief
of the New Jersey Marine Sciences Consortium. In a recent Newsday article, it was reported that
retail seafood sales on Long Island were off by thirty percent, with several seafood retailers
closing as a result. These examples are typical of the kind of information that has been included in
industry and media presentations, in print as well as television.

It is important to try to quantify the economic impacts of ocean floatables and marine
pollution on specific segments of the seafood industry within New York. The information
presented includes:

. Unadjusted monthly price comparison by key species: An analysis of monthly dockside
prices for key species harvested and landed by New York commercial fishermen for the

years 1985 through 1988.

. Case study review of annual sales for Long Island retailer(s): A comparison of gross sales
by month for the years 1987 and 1988.

. Dockside landing price index for key New York commercial species: The collective
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analysis will show average dockside landing price index for important species landed by
commercial fishermen in New York. Again, the average price index will be for the years

1985 through 1988.

Economic impacts

Unadjusted monthly price comparison by key species:

This information, covering the years 1985-1988, identifies the average monthly dockside
price per pound for each species. The month-by-month comparison does not factor in the
quantity from either New York or other areas. Quantity is an important price determinant;
particularly since most of these products are primarily sold on the fresh market. However, the
month-to-month changes inherently reflect supply and demand. Any radical changes may be
attributed to some outside factor(s). The focus of attention involves 1988; and, in particular, the
late spring, summer and fall of that year, which corresponded to reports of ocean floatables and
beach washups.

The actual effect on individual fishermen relates to their dependence on a particular
species or fishery. For instance, a directed fishery such as the lobster or hard clam ﬁshery may be
very affected by any market condition, especially of the magnitude of the associated ocean
floatables and beach washups. On the other hand, the impact on multi-fishery efforts such as
some trawling and bay fishing activities may be mitigated by the fact that all species may not

suffer a negative market condition. Also, the option of targeting other species exists.

The following is a species-by-species analysis.

Figure 1. Bluefish - Multi Fishery Trawl Target. Fairly consistent prices for 1988; slightly higher
from mid-June through November as compared to previous year, considering the PCB
advisories associated with bluefish. Surprisingly, it appears that the market experienced
no appreciable change. The comparative average annual price index is relatively
consistent with price and supply factors.

Figure 2. Flounders - Multi Fishery Trawl Target. Again, consistent prices with increases shown
through 1987, an irregular 1988 pattern may be more related to supply. The comparative
annual price index is relatively consistent with price and supply factors.

Figure 3. Lobsters. The lobster fishery is a directed, ﬁxed-gearrﬁshery with peak fishing efforts
in April through December. 1988 monthly prices appear consistently below 1987,
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particularly during the beach washﬁp reporting period. Ocean floatables and beach
washups could have been an important factor. The comparaiive annual price index does
not show a decline in price in 1988.

Figures 4A & 4B. Hard Clams. This is a hand harvest/mechanical transplant directed fishery.
Prices shown are monthly for 1988, and weekly for 1986/1987. Little Neck wholesale
prices are from Green Sheets. 1988 wholesale prices show evidence of an impacted
market.

Figure 5. Loligo Squid - Multi-Fishery Trawl Target. It is not likely that ocean floatables and
beach washups affected squid prices. The domestic market, while broadening, is still
dependent on key ethnic consumption. Processing for both the export and domestic
markets is significant. The price is more likely to reflect supply and demand, in addition to
processing capacity. The comparative average annual price index is consistent with
known market conditions.

Figure 6. Scup - Multi-Fishery Trawl Target. 1988 prices reflect lower value prior to the high
impact May-December period. 1988 overall prices are lower, except for late fall prices.
The comparative average annual price index shows lower landings and price for 1988.

Figure 7. Tilefish - Longline-directed fishery. 1988 prices consistently above previous year.
Increasing price may reflect substitution for striped bass in restaurants. The comparative
average annual price index is consistent with price and supply (decline) factors.

Figure 8. Tuna and Swordfish - Longline/handline-, harpoon-directed fishery. It is possible that
prices shown for 1988 have been affected by ocean floatables and beach washups. Other
factors include export marketing and specific species' availability. T4he comparative
average annual price index is consistent with price and supply factors.

Figure 9. Whiting - Multi-Fishery Trawl Target. The 1988 monthly price is consistently below
1987 and 1988 prices. Ocean floatables' impact may be a factor. The comparative average
annual price index indicates a sharp decline in 1988 which may be associated with a unique
market condition.

Figure 10. Dockside Landing Price Index for important New York commercial fisheries species.
The first important observation is that for 1988 versus 1987, the average price for these
species actually increased (slightly). More importantly, when compared to the changes
that occurred in the years 1985 through 1986, the amount of change is insignificant. The

amount of change in 1988 is not only insignificant, but indicates an important trend

90




reversal. The most significant increase occurred between 1985 and 1986, with a 20 cents

per pound change, resulting in a twenty-four percent per pound increase. The change in

1987 over 1986 was minus 1 cent; when added to the change in 1986, a total change of

twenty-three percent occurred over the 1985 price, with a less-than-one percent negative

change over 1986.

Coincidentally, beginning in 1985, a significant change in per capita consumption of
seafood occurred and, in fact, the average per capita consumption was reported to be 15.4
pounds, up from the previous level of approximately 13 pounds, where it had hovered for years.
This growth was attributed to the health and dietary benefits widely proclaimed and associated
with increasing seafood consumption. Interestingly, it appears that in 1987 a leveling-off of sorts
occurred, predating the ocean pollution/beach wash-up dilemma of 1988. Some possible
explanations include a leveling-off after a significant growth spurt (price increase), as well as a

reaction to the perception of higher and increasing costs for seafood in general.

Conclusion

It is clear from the information presented that a leveling-off and a significant decrease in
the rate of price increases has occurred. One may hypothesize that ocean pollution in the form of
floatables and beach washups played a role. In the case of directed fisheries, such as the lobster
and hard clam fisheries, it can be shown that a.more significant impact did occur. Information
about the impacts on other segments of the fishing industry are not complete enough to determine
the associated impacts. Further detailed review is needed before any determination is possible.

This information is important so that the industry can accurately keep the public informed.
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Figure #1
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Figure #2
FLOUNDERS
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Figure 3

LOBSTERS
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Figure #4B

Average Wholesale Prices of Littleneck
Clams From Green Sheets(18986—1987)
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Figure #8
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Figure #10

DOCKSIDE LANDING PRICE INDEX

SPECIES INCLUDED:

Bluefish
Lobster

1986

1987

1988

Flounder
Whiting

TOTAL LBS.

22,285,340

22,276,100

28,173,700

25,425,708

Tilefish
Tuna/Swordfish

TOTAL VALUE

Scup

Squid, Long-Finned

$18,741,499

$23,195,381

$29,063,503

$27,240,663
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Floatable Wastes in Marine Waters

R.L. Swanson, Director

Waste Management Institute
Marine Sciences Research Center
State University of New York

Stony Brook, New York 11794-5000

Introduction

In September 1988, another summer beach season came to a close and like the summers
of 1976 and 1987 on Long Island (Figure 1), the summer of 1988 will be remembered for the
beach closures, the faltering tourist trade and, perhaps, reduced sales at the fisheries markets. For
the most part, buoyant waterborne waste materials and debris euphemistically called floatables
were the root of the problem.

Typical anthropogenic materials classified as floatables include wood, refuse, sewage-
related debris (materials acknowledged to regularly reach sewage treatment systems such as
condoms, sanitary napkins, tampon applicators, diaper liners, grease balls, etc.) tar balls, fecal
material, and fishing gear. A different category of floatables these past few summers is that of
medical wastes (hypodermic needles, syringes, bandages, red bags, enema bottles).

Floatables have been a concern in New York and New Jersey coastal waters for well over
a century. They-comributed to New York City's image as one of the filthiest urban centers of the
1800's. Among other offensive materials, tanneries, slaughter houses, and butchers disposed of
their waste water including "hair, bone, blood and other animal byproducts" in the Hudson River.
Along with other wastes, floatables were legally dumped at various locations off the coast for the
period 1888-1932. The Supreme Court halted the dumping of refuse at sea, and the last barge

sailed on June 28, 1934.

Over the last century, the character of floatable waste has changed considerably, as have
our sensibilities to it. Late in the last century and until the 1930's, refuse, largely in the form of

garbage, paper, bottles, degradable metal containers, and dead animals, was dumped at the
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designated refuse and floatable sites. Untreated sewage and associated materials such as
condoms entered the harbor waters through the sewerage system.

By the mid-1950's, America had become the throwaway society. Life magazine
documented the phenomenon with its August 1, 1955, story on "Throwaway Living." The
volume of floatables had increased, but perhaps more importantly, by the mid-1960's, the
character of floatables had changed. The styrofoam cup and disposable diapers were part of
daily life. Late in 1969, one of the major manufacturers of feminine hygiene products
introduced the plastic tampon applicator. Perhaps by the summer of 1970, these infamous
"beach whistles" began to wash ashore, kindling a renewed concern about floatable waste--but
this time centered primarily around sewage-related items. Even more noticeable in the context
of the floatable problem was the introduction of the I-liter PET (polyethylene terephthalate)
soda pop bottle in 1977.

The beach closures along coastal New Jersey in 1987 and the south shore of Long Island
in 1988 have focused on a totally different set of waste products--hospital or infectious waste.
Their volume is relatively small, but as with sewage wastes, concern centers around the issue of
public health. Why these wastes are appearing more frequently is not certain. However, there
are several possible contributing factors. Among these are:

. A marked increase in disposable medical care materials;

. An increase in the use of.medically-associated equipment on the streets, as drug
paraphernalia; and

. An increase in illegal disposal of medical wastes as a consequence of the
increased costs of disposal.

Regardless of the source of the waste, plastics are becoming a much greater share of the
total floatable load, particularly in terms of volume. Table 1 shows the change in population
along coastal New York and New Jersey, the national increase in the amount of garbage and
trash generated per person, per capita, per year, and also the annual per capita plastic discarded

over the period 1970-1985. The local increase in plastic discards for this period is 511 x 103
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metric tons. This suggests that a much greater percentage of potential floatable material may be

made of plastic.

Sources and transport of floatable wastes to coastal waters

The bulk of noxious materials continues to reach New York Bight waters and beaches,
from the same sources in 1988 as in 1976. Major sources of floatables to the New York Bight
include combined sewer outfalls (CSO's), wastewater discharges, solid waste handling,
commercial ships, fishing vessels and recreational boaters, and beach users.

The Hudson-Raritan Estuary serves as the greatest general source of floatable waste to
the Bight, since the bulk of the individual sources are located around the periphery of the
estuary. Floatables are effectively flushed from the estuary during the time of the spring freshet,
typically from March to May in the upper Hudson. The impact of the freshet on the Bight lags
this by about one month, so that large quantities of floatables can be expected to be flushed into
coastal waters at or near the time of the commencement of the summer beach season. Other than
at the time of the spring freshet, the floatable load at any one time in the estuarine plume is
largely a consequence of the relatively recent rainfall history. A heavy rain following an
extended dry period such as occurred in late July, 1988, will most likely produce the heaviest
volume of floatable material; streets will be cleansed, sewage treatment plants bypassed, and the
garbage transfer points and landfills flushed by runoff and perhaps higher storm high waters.
Occasionally, accidental spills and illegal discharges will add to the normal heavy floatable load.

Once floatable materials are flushed into the Bight, they are subject to the physical
oceanographic and meteorological processes operating on Bight waters. Most frequently they
will be carried with the Hudson-Raritan estuarine plume along the New Jersey coast. This is
why the beaches at Sandy Hook are so often cluttered with undesirable materials.

The general flow of surface waters over the continental shelf is from the northeast to the
southwest, paralle] to the trend of the coast. Floatable materials in the surface layers are

transported with these currents, but are also influenced by wind-driven transport.
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During the summer months, prevailing winds have a pronounced effect on the
distribution and fate of floatables. Typically the prevailing wind is from the south to southwest,
but intermittently shifts to other directions. These winds tend to transport the floatables to the
north and east. Thus, floatable materials will generally be well disbursed--some lost at sea,
others creating the general clutter that we have objected to on both New Jersey and Long Island
beaches. |

Floatable material will tend to be concentrated at zones of convergence, such as at the
edge of the Hudson River plume. Thus streaks of floatable material are often observed. They
are modified by currents near the shore so that they become more coast parallel and are often
described as washing ashore in waves. Once floatables are accumulated in this way and driven
close to the coast, sea breezes are probably a predominant factor in moving them ashore.

In 1976, the prevailing summer wind field intensified from the south and was extremely
persistent (no wind shifts) for a period of two weeks (June 9-25), driving the floatable material
northward and eastward and eventually ashore on Long Island. The winds were much more
Qariab]e when on a number of occasions they blew from the east, coinciding with the washup of
floatables on New Jersey beaches.

With regard to transport in the coastal waters off New York and New Jersey, it has been
found that they move slightly to the right or left of the wind depending updn the localized
surface currents, and between 4-4.5 percent of the wind speed.

Floatables and particularly plastics, however, have become a global oceanic problem.
While much of the flotsam in the ocean degrades and sinks, plastics persevere. Plastics are
thought to be the most frequently sighted man-made objects in the ocean.

Plastics and floatables in the ocean generally can be found in areas frequented by
mankind--along shipping routes, and in regions with heavy population centers. Areas such as
the Caribbean Sea, which reflect a relatively high population along with major shipping lanes
and a high density of recreational boaters, are particularly vulnerable. The problem is further

exacerbated by the fact that the prevailing ocean currents concentrate materials brought in from
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= the eastern North Atlantic.
The northern Sargasso Sea appears to be the ultimate repository for much of the plastic
- material entering the North Atlantic. The clockwise gyre of the North Atlantic circulation

system with its intensification in the western North Atlantic apparently favors this fate.

._ Observations indicate that not only is the concentration of plastics greater there, but that the
- plastics found appear to be of greater age than elsewhere in the North Atlantic.
There is much less information available regarding plastics in the Pacific Ocean, but
] concentrations appear to be most heavy in the central subtropical and western North Pacific.
- Effects
- Floatable wastes generally are considered to cause the following classes of problems:
1. Aesthetic degradation of beaches and coastal waters;
= 2. Navigational hazards;
3. Public safety effects and the fear of public health effects from physical contact;
. 4. Detrimental impacts on marine birds, turtles, fishes and other marine organisms; and
5. Monetary costs of cleanup and of lost revenue by beach-related industry.
. Perhaps the greatest impact of floatable wastes is that associated with the lost opportunity
- to recreate and the disdain that people have regarding the use of coastal resources. This is
apparent when one considers the decline in beach attendance at area beaches over the past two
n decades. People are repulsed by the idea of possibly coming in contact with sewage-related
items or medically-related waste, no matter what public health officials claim with regard to
. health risks. Further, the presence of floatables in many ways is considered an indicator of what
- can't be seen--the toxics, carcinogens, etc.
Plastic floatables are particularly troublesome, and are often navigational hazards to the
u commercial and recreational boating community. Ghost fishing nets (nets that have broken free
or are abandoned that continue to drift and continue to fish), natural and synthetic line, and
o strapping materials are known to foul propellers and rudders in some cases, disabling the vessel
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percent of hospital waste is plastic, compared to 3 to 6 percent for municipal solid waste.

Educational programs should be designed to encourage beach users and recreational
boaters and marina operators to be more conscientious concerning proper waste disposal.
Expanded disposal facilities should be available at all beaches and marinas, and the frequency of
trash removal increased. Governments and businesses can perhaps work together to create
incentive programs to reduce beach littering and over-the-side disposal. The State of New Jersey
is already instituting these types of programs.

There have been some improvements in the overall floatable waste problem in recent
years. Specifically, the volume of raw sewage discharged in the metropolitan area has been
reduced by over an order of magnitude. There is also the rudiments of a program to control
CSO's.

There are, however, technological improvements that should continue to be explored in
order to further reduce the volume of floatable wastes reaching area beaches. Some of these are:
l. Improve operation and maintenance of sewage treatment plants, and reinstitute

emergency power supplies to reduce bypassing during power shortages;

2. Strive to reduce or eliminate CSO's;

3. More thoroughly explore alternatives for isolating material released to the marine
environment by CSO's;

4. Continue to improve the process of removing litter and floatable debris from streets and
other paved areas served by combined sewer systems;

5. Improve solid waste handling practices aimed toward recycling and the use of wastes as
an energy source; and

6. Improve the process of transferring materials to landfills, and reduce the volume of
materials escaping to marine water from landfills.

Short of these improvements, we must be prepared to suffer the consequences of
floatable beach pollution and associated beach closures.

Climatic conditions just before and during summer including high spring river runoff,
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intense thunderstorms, and high stages of monthly mean sea level in the metropolitan area lead
to large floatable loads in the harbor. Power outages of brownouts caused by electrical storms
and summer heat increase the likelihood for sewage treatment plant breakdowns and bypassing,
thus potentially adding to the already large floatable burden.

Unfortunately, both Long Island and New Jersey beaches are vulnerable to the washup of
floatables. The Hudson River plume will continue to transport its floatable load along the
northern New Jersey coast where it can periodically be transported shoreward.

Long Island is particularly vulnerable because of the normal southerly wind field during
the summer months. The daily onshore sea breeze intensifies the mean flow.

Until fewer potential floatables are manufactured, controlling their dispersal will be
increasingly costly and uncertain. Until source control is more effective, intensive beach
cleaning effoﬁs are the remaining solution. Further, existing levels of source control may well
reduce the usage of beaches nearest most of the metropolitan region's users, resulting in
unprecedented pressures upon beaches further to the east and south, and heightening frustrations
of those unable to reach the most distant beaches.

On Labor Day, 1976, we put the floatable problem out of our minds hoping that it would
disappear. It is important not to let the passage of the summer of 1988 dim our actions to reduce

the problem. We must also realize that these improvements will be costly.
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The Importance and Effectiveness of a Manifest System for
Medical Waste

Andrew R. Kass

Research Associate

Natural Resources Defense Council
New York City :

Introduction

In 1988, the washup of medical wastes on beaches, including syringes, needles, bandages,
colostomy bags, catheter and intravenous tubing, blood vials, and surgical gloves, drew the public's
attention to glaring deficiencies in the systems for managing and disposing of medical waste. While
most of the attention focused on beach closures, the wastes on the shores were symptoms of more
far-reaching problems.

There i1s sufficient evidence to justify the controls on the handling and disposal of medical
wastes that are in place. As of 1989, the New York State Department of Environmental
Conservation (NYSDEC) had prosecuted more than 30 cases involving the illegal handling and
disposal of medical wastes during the three-year period from 1987-1989. Approximately one-half
of the cases, including four in 1988, cited hospitals and other medical facilities for "illegally
relinquishing infectious waste to unpermitted haulers." (NYSDEC, 1988).

In other reported New York State incidents, thousands of abandoned "red bags" were
discovered at warehouses and hundreds of blood vials were dumped on land and into water
(NYSDEC, 1988). Wastes were also found dumped near playgrounds, by passing trucks. In
addition, garbage trucks servicing hospitals collected medical wastes that were improperly mixed
with normal wastes (NYSDEC, 1988). Finally, in what appears to be a growing practice, medical
wastes and other wastes have been transported in the same refrigerated trucks used to ship food
products (Newsday, 1987). These incidents of medical waste mismanagement suggest a problem

of greater magnitude and severity than was mentioned in the press and other forums.

112



The full extent to which medical wastes are improperly or carelessly handled is unknown. The

U.S. Office of Technology Assessment (OTA) reported in Issues in Medical Waste Management
that "Basic information on sources, amounts, composition, and treatment/disposal of medical
waste is not known in any useful detail." (OTA, 1988). The OTA (1988) also reports that it was
unclear if health care workers and others were adequately informed of recommended procedures
and were properly trained in basic managemen‘t practices for handling medical wastes. Similarly,
the U.S. Environmental Protection Agency (U.S. EPA, 1988) reports that "The total number and
capacity of hospital incinerators is uncertain." Finally, the 1986 report "Hemorrhage from the
Hospitals: Mismanagement of Infectious Waste in New York State" (NYSLCSW, 1986), which
provided much of the basis for New York State's legislation on medical waste, concluded "If [a]
facility does not incinerate on-site all of its wastes, the [New York State Department of Health]
simply does not know where it goes."

There 1s a void in ‘available information on the particularly sensitive and potentially
dangerous issue of medical waste disposal. Lack of control on the segregation, packaging,
labeling, transportation, tracking, treatment, and disposal of medical waste has been exacerbated
in the past as a result of the absence of a federal program ensuring minimum, uniform
requirements. The need for such a federal program was never more evident than during the
summer of 1988.

The following discussion reviews the federal and state actions taken as of March, 1989, to
address these deficiencies. The discussion also attempts to provide an understanding of the need
for such actions, an examination of the potential effectiveness for controlling the disrposal of
medical wastes, and ideally, to prevent future washups of medical debris, such as those

experienced during the summers of 1987 and 1988.
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Legal background

The roles of the federal government and the U.S. EPA in medical waste management have
been equivocal. The U.S. EPA has had the authority to regulate medical waste since 1976 (Resource
Conservation & Recovery Act [RCRA], 1976), but as of March, 1989, had exercised it only to
_ produce a nonenforceable guide (U.S. EPA, 1986). In response to public outrage during the 1988
summer washup events, the U.S. Congress moved with unusual speed in enacting the Medical Waste
Tracking Act (MWTA); legislation directing the U.S. EPA to track medical wastes and prohibiting
ocean disposal of medical wastes (MWTA, 1988).

Although it is only a two-year demonstration program, the MWTA, enacted by Congress in
November, 1988, as Subtitle J of the Resource Conservation and Recovery Act (RCRA), represents
a sincere effort to ensure minimum, uniform federal requirements for managing medical wastes. In
addition to public health concerns, the statute recognizes the aesthetic and environmental values
violated by medical waste washups, and such values are protected by the scope and provisions of the
law (MWTA, 1988). The cornerstone of the MWTA is the establishment of a tracking program and a
manifest system for wastes moving off-site for treatment and disposal (MWTA, 1988). The U.S.
EPA is required to define the categories of waste covered by the tracking program and a category
scheme is included in the law. The U.S. EPA Administrator is given the discretion to narrow certain
categories "[w]hich he determines do not pose a substantial present or potential hazard to human
health or the environment when improperly treated, stored, transported, disposed of, or otherwise
managed." (MWTA, 1988).

The tracking provisions include specific requirements for segregation, packaging, and
Jabeling of medical waste (MWTA, 1988). Different record-keeping requirements apply to wastes
treated onsite (MWTA, 1988). The MWTA also makes violations felonies, and imposes stringent
civil and criminal penalties. In addition to regulating handling and transportation of medical waste

on land, the U.S. Congress identified the particularly sensitive issue of ocean dumping. Ocean
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dumping of medical wastes by private individuals is prohibited, and restricted to very limited
circumstances for public vessels.

Various states have also moved to strengthen their own programs for managing medical
wastes. For example, amendments to the New York State Environmental Conservation and Public
Health Laws require the development of a state tracking program and plan for the management and
disposal of infectious medical wastes. Other states impacted by medical waste dumping, such as New
Jersey, Florida, and Ohio, have also enacted legislation and regulations. Despite these important
efforts on the state level, the Natural Resources Defense Council (NRDC) has supported control§ on
the federal level because medical wastes are frequently transported out-of-state for treatment and
disposal, and potential health and environmental impacts from improper management do not respect
state boundaries. It is also important to protect certain states from becoming dumping grounds for

out-of-state waste.

Manifest tracking system

A manifest tracking system is one approach designed to ensure that specific requirements
for the handling and transportation of medical wastes are met. The federal demonstration tracking
program for medical waste 1s a modified version of the RCRA hazardous waste law. The waste
tracking forms create paper trails that allow federal and state agencies to follow medical wastes

from the point of generation to the point of treatment and disposal.

Effectiveness of the manifest tracking system

The completion of the medical waste manifest by medical waste generators, haulers, and
operators or owners of disposal facilities is an integral part of the federal government's, New York
State’s, and New Jersey's program for the control of medical wastes. There is no question that
tracking requirements, with stringent civil and criminal penalties, serve as strong deterrents to illegal

dumping. The manifest system, which identifies the generator, hauler, and point of treatment and
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disposal, addresses the very types of abuses mentioned earlier. The rules essentially codify what
should be the best possible management practices, and cover aspects of the health care profession
that were previously unregulated, such as private practitioners and other small offices. Additionally,
the rules could significantly reduce the amount of medical waste hospitals frequently combine with
solid waste, because administrators and doctors are aware that they can be liable if illegally-disposed
waste is traced back to them.

The NRDC strongly believes that the federal government, and particularly the U.S. EPA,
must play a major role in regulating medical waste and in enforcing regulations. The U.S. EPA is
directed by the U S. Congress to promulgate rules pursuant to the MWTA, and must depart from
its prior passive role of merely providing guidance and education in this area. After more than a
decade's delay in establishing controls for medical waste management at the federal level, the U.S.
EPA must assume a leadership role in this area.

The MWTA, however, is not a panacea. Indeed, it has a number of weaknesses that could
potentially affect the demonstration program. The most significant weakness is that the MWTA
covers only ten states, including New York, New Jersey, Connecticut, and the Great Lakes states.
The system should be extended to all fifty states because the problem is national in scope.
Medical wastes have washed up on beaches and/or been improperly disposed of in approximately
twenty states (Appendix A). |

Unlike the requirements applicable to New York, New Jersey, and Connecticut, the
participation of the additional seven Great Lakes states is not mandatory. The Great Lake states
may opt out of the program for any reason (MWTA, 1988), while the former three can leave the
program only upon showing they have implemented a medical waste tracking program no less
stringent than the required federal program.

The MWTA also contains a provision that allows additional states, concerned about the
management and disposal of medical waste, to join the federal tracking program. The Governor of

a concerned state may petition the U.S. EPA to be included in the program within 30 days of the
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Appendix A

Listing of States with Incidents of Medical Waste Pollution

California
Connecticut
Delaware
Florida

Indiana

Maine
Maryland
Massachusetts
Michigan

New Jersey
New York
North Carolina
Ohio

Oregon
Pennsylvania
Rhode Island
South Carolina
Texas

Wisconsin
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promulgation of the MWTA's regulations (MWTA, 1988). However, the inclusion of this
additional provision is unlikely to substantially increase the number of participating states for two
reasons: lack of federal funding to support state inclusion, and the short duration of the program.
Additionally, state officials are reluctant to commit their own resources because of the possibility
that medical waste regulations could be changed after just two years.

The MWTA does not address the principal treatment and disposal practices for medical
waste: incineration, steam stefilization, landfilling, and sewage disposal. The statute requires only
that the U.S. EPA study these practices, although the treatment and disposal of medical waste
through these four waste treatment and disposal practices pose other, possibly more serious,
threats to human health and the environment (MWTA, 1988). If left unregulatedl, potential
impacts from air emissions, ash management, sewer discharges, and. landfills could contribute to
the further degradation of coastal areas and waters.

Finally, the U.S. EPA's exercise of discretion in issuing the rules required by the MWTA
may also weaken the program's viability and effectiveness. For example, the U.S. EPA has
excluded or limited whole categories of wastes that the U.S. Congress included in the statutory
definition. Clearly, the MWTA (1988) provides the U.S. EPA with the discretion to exclude from
regulation wastes from surgery, autopsy, laboratory, and dialysis, and discarded medical
equipment and parts, if the U.S. EPA determines such wastes do not pose a substéntial present or
potential hazard to human health or the environment when improperly treated, stored,
transported, disposed of, or otherwise managed. Exercise of this discretion, however, requires the
U.S. EPA to make a "no hazard" finding before excluding any medical waste from the definition
(MWTA, 1988). The NRDC does not believe that data exist to support such a finding, or that the
MWTA's requirements can be satisfied by reference to a lack of information regarding proposed
excludable wastes. Moreover, it appears that the U.S. EPA's decision to exclude these wastes

from the tracking program may be based, in large part, on the costs of disposal associated with
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stringent handling and tracking requirements. It should be noted, however, that the U.S. EPA was
not authorized to consider cost factors in developing the regulations.

The U.S. EPA's proposal to exclude certain wastes that are contained in the statutory
definition of medical waste, and therefore subject to stringent handling and transportation
requirements, is certain to create confusion in at least three important areas. First, the proposed
changes in definition will undermine state efforts that are already underway to conform with
federal requirements, and will create confusion between existing state regulations and the federal
program. For example, changes to the New York State infectious waste generator requirements
and manifest system adopt the full statutory definition of regulated medical waste provided by the
U.S. Congressi'

Second, the exclusion of certain wastes pose enforcement difficulties. If similar wastes are -
subject to different controls, regulatory efforts will be undermined. Interestingly, the exclusions may
also undermine the enforcement of other federal statutes, including the prohibition of medical waste
ocean dumping, because amendments to the Ocean Dumping Act and Clean Water Act adopt the
broader definition of medical waste.

Finally, the exclusion of certain wastes from the tracking requirements will have a
significant impact of the U.S. EPA's ability to collect data on those wastes. In fact, there will be
no information collected at all, because the reporting and record keeping requirements apply only
to wastes included in the defimtion of medical waste.

One of the major purposes of the two-year demonstration program is to provide the U.S.
EPA with extensive data on the generation, handling, transportation, and disposal of medical
wastes. The U.S. Congress intended that data be collected to assist in determining the need for
additional legislation to control medical waste. It is no coincidence that the first area that the U.S.
EPA was required to report on is "the types, number, and size of generators of medical waste
(including small quantity generators) in the United States, the types and amounts of medical waste

generated, and the on-site and off-site methods currently used to handle, store, transport, treat,
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and dispose of the medical waste, including the extent to which such waste is disposed of in sewer
systems (MWTA, 1988).

As previously discussed, comprehensive data on medical wastes is not available. Thus, not
only has the U.S. EPA removed certain categories of wastes from the federal tracking program,
but the narrowing of the definition jeopardizes future regulatory efforts. It is the NRDC's
understanding that in the proposed regulation the U.S. EPA decided against categorizing data by
waste type, and only examines the total generation of waste. This decision may hamper future
efforts to advise medical facilities of the best treatment practices for the different categories of
waste because, again, specific information on utilized methods is not available. Finally, tracking
measures, under Section 11003(a) 42 U.S.C. 6992b(a) of the MWTA (1988), are limited to the
manifest system. The NRDC believes other tracking -mechanisms should be explored and
considered, and has recommended that a second system be developed to require the use of
imprinted lot numbers on medical supplies. The imprinted code should be sufficiently resistant to
exposure to sea water and other elements to prevent obscuring the product's identity. The
effectiveness of requiring lot numbers or similar markings has already been demonstrated.
Additionally, because many wastes found on regional beaches in 1988 appeared as individual
items, and were therefore untraceable (NYSDEC, 1988), the use of such markings would provide
an effective method for distinguishing commercial medical wastes from supplies discarded by

private individuals.

Conclusion

An important question is whether the new tracking rules will prevent future washups of
medical wastes, and beach closings. The long-term issue, however, concerns the degree to which
the MWTA will serve as the basis for a more permanent national program. The tracking rules can
help to control the disposal of medical_wastes; however, the tracking requirements will not

prevent all waste from possibly washing ashore, for three reasons. First, as discussed above, the
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federal program does not cover all fifty states, and state regulations cannot address the interstate

~aspects of the problem. Second, in 1988 medical wastes accounted for only 1-10 percent of all

wastes found on New York beaches, although specific figures vary among different agencies and
were site-specific (NYSDEC, 1988). Thus, the majonty of wastes remain uncontrolled. Third,
with the exception of New York City's decision to cover its marine garbage barges, as required by

the Shore Protection Act, other significant sources of medical wastes and, particularly, combined

sewer overflows, remain unabated.

In terms of medical wastes, the tracking provisions are clearly only the first step in bringing
medical wastes under comprehensive controls. The effectiveness of such controls is not fully
known; however, the interim reports required by the MWTA (1988) may provide relevant
information. There are important lessons for better controlling the solid waste stream to be gained
from the attention given to medical waste. In fact, the U.S. EPA is required to make a
determination on the need for similar controls for municipal solid waste.

Medical wastes have focused attention on the severe impacts on marine and coastal
environments in ways that other issues have been unable to do. It is important to go beyond the

steps taken in 1988 to further address ocean pollution issues.
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Have We Addressed the Causes of the Problems or the Symptoms of
the Beach Washups?

Harold D. Berger

Regional Director

New York State Department of Environmental Conservation
State University of New York at Stony Brook

Introduction

While playing tennis last Wednesday evening, I tried to reach for a dropped shot near the
net, and I must have injured a muscle in the upper thigh of my right leg.  As a result of my
constant complaining about the pain, my wife insisted that I see a doctor. The next day I visited
my doctor at Stony Brook University Hospital and after telling me that at my age I should let the
ball come to me, the doctor told me to go home and put a cold compress on the injured area.
When I did so that evening, my wife told me that 1 really should use a hot compress. 1 did so,
and lo and behold, the pain disappeared. The next day I called the doctor and told him that my
wife had told me that a hot compress was the way to go and it seemed to have worked. The
doctor listened and said, "That's funny, my wife told me to use a cold compress." Sometimes I
think this is the way the public perceives how government addresses its problems.

I have been asked to attempt to answer the question, "Are we addressing the causes of the
problem or only the symptoms of the problem of beach washups?" To answer this question, one
should, obviously, delineate the symptoms and causes of beach washups. '

The 1988 beach washup events were dramatized by the media when the New York State
Department of Environmental Conservation (NYSDEC) Commissioner Thomas Jorling was asked
to rush to Lido Beach to witness the wash-up of medical debris, while attending a media event in
Massapequa, New York, pertaining to air pollution at gasoline stations. It is not necessary to
repeat the events that followed. The media finally had a subject that virtually matched the saga of
the "Mobro" garbage barge. The "death of the beaches" was in every newspaper and television
show on an almost-daily basis during the summer of 1988 Headlines, newspaper articles, and
editorials deplored the condition of Long Island beaches.

Actually, the total amount of medical waste found on area beaches during the period from
July 6, 1988, through August 6, 1988, probably only filled one shopping bag. Only two New

York State beaches closed as a result, for a total of not more than seven hours. All the above
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elements suggest that the 1988 beach washup events did not warrant the ex