














We are now better armed than
ever before to bring about
headlines that proudly
proclaim the comeback of our
estuaries.

unique coastal resources, so valuable to
man and nature alike, would be a loss.
we could not easily stand, either.

The good news is that winning the
battle against destructive pressures is
possible. In different parts of the
country, estuary management programs
have been in place for several years.
These programs have put in place
institutions to deal with pollution
challenges, but an even more important
outcome has been the mobilization of
citizen concern. In fact, where I live in
Virginia, it is not uncommon o see
bumper stickers and advertisements
challenging us in bold lettering to Save
the Bay. In similar seltings all around
the country, we have made progress.

To understand both the progess we've
made and the magnitude of what
remains to be done, it’s imporlant to
recognize that estuaries are imperiled
not only by nearby pollution sources
but also by pollution washed down
from streams and rivers far inland.
Estuaries literally are the sinks at the
end of the system where water cannot
be washed any further downstream.
This means that anything we do to
control pollution inland does help save
the bay or restore the sound.

Point source pollution permitting is a
good example. EPA and the states have
65,000 permits in place for point source
dischargers, specifying exactly how
much pollution can be discharged in
their waslewater. As we learn more
about various pollutants and become
better able to remove them from
wastewaters, pollution limits in these
permits are becoming more and more
strict. In fact, the Water Quality Act of
1987 places new requirements on states

that will take us far toward the
elimination of toxic point source
pollution. Such progress in point source
permitting has and will continue to
benefit our estuaries.

But even if we entirely eliminated
pollution from direct discharge points
across the country, the health and vigor
of our estuaries would not be
completely restored. Non-point source
pollution, consisting mainly of rural and
urban runoff, carries in it the
components of pollution problems
ranging from nutrient buildup to
sedimentation. Because of its diverse
and scattered nature, however, non-point
pollution is much more difficult to
control. Nevertheless, we must deal
with non-point source pollution as
quickly and efficiently as possible if the
headlines are to one day announce that
our estuaries are once again healthy.

The Water Quality Act of 1987
provides useful instruments for helping
us. For instance, EPA’s Great Lakes and
Chesapeake Bay programs, which have
been in place for some time, have
encouraged development of basin-wide
management. The success of these
programs led Congress to call for an
Estuary Program in 1985 that widened
our focus to four additional estuaries.
The Water Quality Act of 1987 expands
on this program. It suggests that
basin-wide management focusing on
both point and non-point pollution
sources is the only way to restore and
protect our estuaries. To encourage a
comprehensive, watershed-based
approach, the Act calls for
estuary-specific management
conferences consisting of federal, state,
and local agencies. These conferences

will analyze water quality trends and
particular pollution sources, both point
and non-point, and develop
comprehensive management plans. {See
article on page 16 for additional
details.)

These efforts are augmented by at
least two additional factors. First, the
Water Quality Act's new non-point
source provisions require states to
address and control non-point source
problems within their boundaries.
Second, the Agency is stepping up ifs
efforts in wetlands protection through
research, education, and enforcement
initiatives.

With better tools in the toxics,
non-point source, wetlands, and
estuaries areas, we are now better armed
than ever before to bring about
headlines that proudly proclaim the
comeback of our estuaries. But even the
finest tools are but crude instruments in
the hands of the uninterested or
unskilled. In other words, people will
have to make the difference. Unless all
of us who share in the benefits of our
estuaries are willing to share the
responsibility for their welfare, better
tools will not be enough. Governments
can provide information on best
management practices for homeowners
or farmers, but they cannot put them in
place and maintain them. But you and 1
can.

That leads to the bottom line. You
and I in our roles as homeowners,
farmers, businessmen, regulators, and
citizens must make the difference.
Through our mutual efforts, programs
will work, pollution will be controlled,
and our estuaries will be restored and
revived. o

{Jensen is EPA's Assistant
Administrator for Water.)
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nutrients for fisheries, estuaries provide
spawning and nursery grounds for at
least two-thirds of our commercial
fisheries. Shrimp, salmon, oysters,
menhaden, crabs, lobster, clams, and
haddock: all of these species depend on
estuaries for their survival. The
estuarine ecosystem also supports
additional species of value to the
recreational fishing industry.

While estuaries are critical for most
important fisheries, they also provide
essential breeding grounds and habitat
for waterfow! and other wildlife,
including a large number of endangered
species. This wildlife also draws
millions of people annually to estuarine
areas for bird or whale watching,
waterfow! hunting, or other recreational
purposes.

Estuaries serve additional valuable
functions apart from the living resources
they support. For example, estuarine
vegetation helps protect adjacent waters
from upland sediments and waterborne
pollutants by holding, filtering, or
eventually breaking down this material
before it silts into the open water. In
much the same way, the marsh-like
vegelation mitigates the erosion of
upland areas by reducing the impacts of
flood waters, storm lides, and wave
surges before they reach the land.

For these and other reasons,
increasing numbers of residents and
visitors are attracted to our coasts. As a
result, not only are estuaries among our
most productive natural systems, but
they are also among our most intensely
populated, heavily used, and highly
stressed systems. As a society, we ask
that estuaries provide cooling waters for
industry and energy production,
accommodate the needs of large ships
and tanker traffic, and accept pollutant
loads from pipelines, rivers, streams,
land drainage. and runoff. In addition,
we have sacrificed wetlands and bottom
habitat to make space for coastal
development.

Because estuaries support so many
different uses—many of which tend to
exclude other uses—and because the
demands on estuaries have increased
along with human coastal populations,
there has been a significant decline in
the quality of estuarine waters and their
resources. For example, the dramatic
increase in population and development
around the Chesapeake Bay has
drastically affected the bay's water and
sediment quality and resulted in
significant declines in submerged
aquatic vegetation and estuarine-
dependent {isheries. The value
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of estuaries as transportation corridors,
as receptacles for waste, and as places
to live cannot be overestimated.
However, these uses have profoundly
affected the integrity of our estuarine
ecosystems, often resulting in long-term
environmental degradation, fisheries
loss, property value declines, and public
health and safety threats.

To meet our irrigation, energy, and
flood control needs, most of the nation’s
major rivers have been diverted or
dammed, changing the flow of fresh

In 1982, almost $5 billion was
spent by federal, state, and
local agencies to provide
recreational opportunities in
coastal areas.

water into estuaries and fundamentally
modifying the estuarine ecosystem
structure. Many of our most valuable
anadromous fish are now prevented
from returning upstream to spawn, and
critical habitat has been irreversibly
altered. As an example, the Northwest
salmon fishery has suffered a severe
decline in the aftermath of large-scale
construction of hydroelectric dams in
the Columbia River combined with
intensive logging practices.

The use of our estuaries to dispose of
society’s wastes has also led to
significant degradation of our estuarine
resources and benefits. New York City
and Los Angeles release 1.5 billion and
900 million gallons of sewage effluent
per day, respectively, into coastal
waters. Boston discharges 500 million
gallons per day, along with a half
million gallons of raw sludge per year.
These discharges include thousands of
tons of nutrients that disrupt inshore
ecosystems that sustain fish and
shellfish. Sewage pollution has led to
closure of one third of the 4,000 acres of
clam flats in the vicinity of Boston
Harbor, while nutrient-induced oxygen
depletion has triggered massive fish
kills off the New Jersey coast. As a
result, there has been a $60 million loss
to the commercial clam fishery alone.
Sewage disposal has also affected the
shrimp catch in Pensacola/Escambia
Bay, Florida, which declined
dramatically from 902,000 pounds in
1968 to 17,000 pounds in 1971,

Industrial waste discharges may have
an even more unsettling outcome. The

effects of industrial pollution have been
strongly felt in New Bedford Harbor,
Massachusetts, a major center for the
American fishing industry. Historically,
lobsters have been a lucrative
component of the New Bedford catch,
yet lobsters are no longer taken from the
harbor’s waters. Years of dumping
wastes from neighboring electrical
industries have raised the level of PCBs
in the harbor sediments to over 200
parts per million, leading to closure of
28 square miles of commercial lobster
grounds. The National Oceanic and
Atmospheric Administration (NOAA)
has conservatively estimated that the
resulting loss to commercial lobstermen
is $2.1 million and to recreational
fishermen, $1.9 million. Beaches in the
area have also been closed, resulting in
revenue losses estimated at $14.7
million, and residential property values
in the New Bedford area have declined
more than $30 million.

Wetlands loss is another significant
factor affecting the vitality of estuarine
and coastal resources. Research has
established that over 120,000 juvenile
shrimp per acre are sustained by
Louisiana's shallow marsh regions.
However, that state is losing 50 square
miles of coastal wetlands per year, and
it is possible that there is a
corresponding loss in shrimp
productivity. In San Francisco Bay,
diking and filling have reduced the
original 300 square miles of wetlands to
fewer than 75 square miles.
Corresponding to these California
wetland losses has been a decline of
fish and shellfish harvests. The salmon
population in the Sacramento River, for
instance, has been reduced by over 50
percent.

The evidence clearly indicates that
the health of our estuaries is declining.
While the complex food webs of
estuaries are known to provide a degree
of resiliency to cope with these stresses,
they alone cannot restore and maintain
high levels of desirable biological
productivity. It {s time to re-examine
what can and should be done to
conserve our nation’s estuaries.

Unfortunately, the effects of human
activities and natural changes on our
estuarine and coastal environment are
not well understood. We do not know
how to predict reliably the fate and
transport of effluent from sewage
treatment plants in Boston Harbor or
Chesapeake Bay, to determine what
organisms are exposed to its toxic
chemicals, or to anticipate where
nutrient-induced anoxia will lead to
more fish kills. We have yet to discern
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how PCBs are transported from New
Bedford, Raritan Bay, or Elliott Bay to
other areas via the food chain. We know
that Gulf shrimp require wetlands for
survival, but we do not know precisely
how many shrimp will be lost with the
loss of each acre of wetland.

If we are to halt the deterioration of
our nation's estuaries and adjacent
coastal waters, it is essential that we act
now to correct the causes of such
deterioration and protect these valuable
bodies of water. The crucial first step is
to understand better the estuarine
ecosystem in order to predict the effects
of human activities on estuarine
resources and coastal ocean systems.
This is NOAA’s role: to increase our
understanding of how estuarine
ecosystems work and improve our
predictive capabilities in order to
support the wise use and management
of the nation’s estuarine resources and
coastal ocean systems. Over the years,
NOAA has built upon its base of
scientific expertise and capabilities in
estuarine assessment, research, and
management to achieve this goal.

To provide internal leadership and
coordination for its estuarine programs,
NOAA established the Estuarine
Programs Office (EPO) in 1984. Two
years later, Congress specified EPO's
responsibilities: (1) develop and
implement a national estuarine strategy
for NOAA; (2) coordinate NOAA's
various estuarine activities, including
estuarine research and assessment,
fisheries research, coastal management,
and habitat conservation; (3) coordinate
these activities with other agencies; and
(4) provide technical assistance to
NOAA, other federal agencies, and state
and local governments in estuarine
assessment, and identification and
monitoring of estuarine management
programs. In response to this mandate,
EPO has developed NOAA's Estuarine
and Coastal Ocean Science Framework,
a strategy that will guide and coordinate
the agency’s estuarine science programs
into the next decade. NOAA is
commitied to its task of improving our
understanding of the estuarine
ecosystem. With the cooperation of
other agencies that are integral to
improving and maintaining the health of
our estuaries, we can build on this
knowledge towards wiser use and
management of these valuable
resources. o

(Calio is the Under Secretary for Oceans
and Atmosphere in the U.S. Department
of Commerce.)
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The Threat
to Estuaries

by Howard Levenson

Most Americans love the ocean. We
swim in it, sail on it, view its
waves, and eat its seafood. Yet few of us
realize the extent to which, or for how
long, coastal communities and
industries have used the nation’s marine
waters as an answer to their waste
disposal needs.

Estuaries and coastal waters, in
particular, have borne the brunt of
marine waste disposal activities, and
many now exhibit a variety of adverse
effects. Unless additional protective
measures are taken, the Office of
Technology Assessment (OTA) has
concluded, many estuaries and some
coastal waters will deteriorate further or
begin to do so during the next few
decades, even in areas that previously
were improving. OTA is a non-partisan,
analytical arm of the U.S. Congress, and
it released a report on Wastes in Marine
Environments in April 1987 that
discusses the effects of waste disposal
on the environment.

This deterioration is of great concern
because these waters support
commercial and recreational fishing,
swimming and boating, and other
activities generated by the tourist trade.
They also provide critical habitat for
numerous plants and animals, including
some endangered species and many
important commercial species. For
example, commercial landings of fish
and shellfish from U.S. marine waters
had a dockside value in 1985 of $2.3
billion and a retail value several times
greater; fish and shellfish harvested
within three miles of shore accounted
for roughly half of these revenues.

The extent of coastal degradation
varies greatly around the country. Some
areas that ance exhibited severe effects
have improved, but noticeable
deterioration continues to occur or is
accelerating in others. Most public
attention has focused on
well-documented problems in areas
such as the Chesapeake Bay, the New
York Bight, southern California, and

Puget Sound, but serious, less-
publicized effects are also showing

up in the Gulf of Mexico and along the
southern Atlantic coast.

The importance of any one pollution
source varies greatly from area to area.
Among disposal activities, wastewater
discharges from industrial and
municipal pipelines are at least as
culpable in causing effects as the
dumping of sewage sludge and dredged
material. Almost 2,000 major industrial
and municipal facilities discharge
wastewater directly into estuaries and
coastal waters, and thousands more
discharge into rivers that eventually
flow into estuaries. Thousands of
industries also discharge wastes into.the
sewers of municipal treatment facilities
that later discharge into marine waters.
Large volumes of dredged material and
smaller volumes of sewage sludge and
some industrial wastes are dumped at
specific sites. In addition, runoff from
urban and agricultural areas, although
not classed as disposal, is a significant
source of pollution. Other activities
such as filling of wetlands and
channelling of rivers, as well as excess
commercial harvesting, also affect
marine waters and resources.

The range of adverse effects includes:

e Changes in water quality, such as
excess levels of nutrients, low levels of
dissolved oxygen, and turbidity.

® Loss of aquatic vegetation.

o Effects on fish, shellfish, birds, and
mammals, such as accumulation of toxic
chemicals, disease and abnormalities,
reproductive failure, and mortality.

e Changes in entire marine
communities, such as population
declines, and impacts on species
diversity.

® Closures of beaches and shellfish
grounds due to contamination with
microorganisms or toxic chemicals.

® Rising incidence of reported human
disease from consuming contaminated
shellfish or swimming in contaminated
marine waters.

e Accumulation of toxic pollutants in
sediments.

For example, one conspicuous and
widespread effect is eutrophication, a
process associated with excess amounts
of nutrients such as nitrogen and
phosphorus. Excess nutrients can
contribute to massive population
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What Congress
Has Done

by Walter B. Jones

n 1970, with the release of a report by

the U.S. Department of the Interior, the
nation discovered that many estuaries
were degraded or threatened with
degradation. The National Estuary
Study presented an awesome picture of
the ongoing destruction of the nation’s
estuaries. The summation was concise
and painfully clear: “Estuaries are in
jeopardy. They are being damaged,
destroyed, and reduced in size at an
accelerating rate by physical alteration
and by pollution.”

In response to the discovery of this
and other environmental problems, the
Congress enacted a suite of statutory
tools, including the Federal Water
Pollution Control Act, the Coastal Zone
Management Act, and the Marine
Protection, Research, and Sanctuaries
Act. However, nearly 20 years later, the
Congressional Office of Technology
Assessment {OTA) has found that our
estuaries are still in jeopardy.

On April 28, 1987, the OTA released
a comprehensive report entitled Wastes
in Marine Environments, which
presents the results of two years of
investigation. As explained in the
previous article, the report clearly
constitutes an indictment of our efforts
since 1970 to understand and protect
these crucial coastal ecosystems: “Many
of these waters have exhibited a variety
of adverse impacts, and their overall
health is declining or threatened. Even
with total compliance, which is
unlikely, existing regulations will not be
sufficient to maintain or improve the
health of all estuaries or coastal waters.”

Thus, 17 years after The National
Estuary Study, the OTA report has
helped us, or perhaps forced us, to
rediscover our estuaries. Once again, it
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is not a pleasant or gratifying discovery.
It is, plainly and simply, a tragic
discovery.

OTA'’s recent findings are especially
disconcerting given the increasingly
documented importance of estuaries.
Estuaries are the undisputed workhorses
of the marine environment, constituting
its biological foundation. The majority
of our highly valued fisheries are
sustained by estuaries during their most
vulnerable life stages. In fact,
estuarine-dependent species comprise
about 70 percent of the total U.S.
commercial catch.

The problems facing our estuaries are
the problems of our people and our
communities. This is evident upon
examination of demographic trends.
Today, over 70 percent of our
population lives in coastal states, and it
is predicted that by 1990, over 75
percent of the entire population will
live within 50 miles of the nation’s
coasts. It has never been more obvious
that we are both the cause of and the
solution ta estuarine degradation.

We have been warned a second time
that our estuaries, both great and small,
are in deep trouble. These warnings
must be heeded. The work to save them
must begin now.

We need only look to the Chesapeake
Bay to see the costs of wailing too long.
In the Chesapeake, the warning signals
were heard almost too late. Now, federal
and state governments are engaged in a
massive project to determine what went
wrong and to begin to correct the
damage. Because people waited until
the problems were critical, the costs—in
both dollars and intrusive
regulation—are staggering,; the results
are only speculative at this point.

However, the Chesapeake Bay effort
does provide a template for action in
other estuaries. In fact, the OTA report
calls this site-specific, waterbody
management approach “‘very
promising,” but also urges a more
“systematic” national framework.

The Water Quality Act of 1987
provides this national framework. In
particular, section 320 of the new
statute establishes a National Estuaries
Program within the Environmental
Protection Agency. Through this
EPA-coordinated program, federal, state,
and local governments are now joining
forces in a common effort to explore,
understand, and manage esluaries.

Section 320 of the Water Quality Act
specifically calls for the development of

comprehensive conservation and
management plans that recommend
actions to restore and maintain
individual estuaries and assure that
designated uses of these estuaries are
protected. At the completion of each
project, the communities surrounding
the estuaries will have a blueprint for
action. They will be armed with
knowledge about how the estuaries
work and with alternative solutions to
problems.

People want solutions to estuarine
degradation. Recently, on February 14,
1987, I witnessed a compelling
demonstration of public commitment to
our estuarine resources in my own
Congressional District. It was
Valentine’s Day, a warm and sunny
Saturday offering a temporary respite
from winter. Although the outdoors
beckoned, nearly 600 citizens attended a
day-long workshop concerning the
Albemarle-Pamlico estuary, recently
designated as part of the National
Estuaries Program.

As I addressed this gathering, 1 was
encouraged. | saw some scientists, some
regulators, some managers. Mostly,
however, 1 saw just people: people who
live and work on the Albemarle-
Pamlico estuary; people who
use it and who are affected by its use;
people whose quality of life, and
sometimes their very livelihood, is
linked to the health of that great estuary
(the nation’s second largest). They came
because they wanted to learn what is
being done, and more importantly, to
learn what they could contribute.

This was not a contrived political
event. It had been conceived and
announced only a few weeks
beforehand. It was a spontaneous and
genuine expression of public
enthusiasm and conviction. On that
Saturday in February, a government
project was transformed into a people’s
initiative. However, it was also clear
that these same people realized that
government action is both necessary and
proper.

In my area of the country, people are
often wary of government
intervention—especially when it
involves the federal government. In this
instance, however, there was an
overriding sense of mutual interest and
shared responsibility that suppressed
institutional and political suspicions, at
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area was permanently closed to
shellfishing for miles around.

For a while, as part of a national
estuarine study, a few local citizens,
scientists, and politicians had actually
tried to develop a long-range
management plan. The enthusiasm wasg
short-lived, though, and as far as Levi
was concerned, the whole thing was just
one of those expensive studies that
never led to anything but talk and more
studies.

Levi had to admit, however, that some
of the problems came from the old-time
commercial fishermen who couldn't
seem to bury past squabbles and stick
together. More than once, he had been
involved in arguments with his neighors
over clam sites, and of course, everyone
remembered the local “shrimp wars,”
complete with shooting sprees.

As for fishing, Levi's other brother
still maintained that the shrimp trawlers
had destroyed most of the young fish
with their endless sweeps. With
hindsight, Levi admitted that they
probably should have supported the
efforts of the Marine Fisheries
Commission to start a limited entry
program. Back then, though, the idea
that he and his family could somehow
be excluded from fishing in their
“traditional” waters was just something
he couldn't go along with.

Levi sighed as he tried to catch a
glimpse of one of the few mallard ducks
he had seen this fall. When his son was
small, there had been thousands at a
time in the marshes, feeding on eel
grass and the organisms that the grass
sheltered. Even that was gone now. In
the face of public opposition, the
Commission had given up trying to
prohibit the use of clamming devices
that chewed up the eel grass, and once
the grassbeds were destroyed, all the
birds and sea animals it supported
went, too.
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In fact, the whole estuary had begun
to deteriorate badly with the loss of the
marshes and their root systems. Despite
this, the commercial shippers and
recreational boaters had successfully
pressed for regular dredging to maintain
the ship channels. In the old days,
dredge spoil could not have been
dumped on prime oyster beds, but the

Some people claimed there
was no difference between
real crab cakes and those
made of processed fish and
flavorings.

few left were dwindling so rapidly from
the smothering effects of the dredging
that it hardly seemed worth worrying
about them. The clams were still there,
of course, but they were so tainted from
the oil spill of a few years ago that they
could not be sold.

Some of Levi's neighbars, on the other
hand, blamed the oyster losses on the
large mining operation up the creek. No
one could understannd why the mine
was allowed to discharge millions of
gallons of fresh water every day,
especially when it was being rationed
for residential and commercial users.
Others argued that agricultural runoff
and pesticides were responsible for the
shellfish decline.

If he really wanted to blame someone,
Levi figured that the recreational boat
users and the tourists were as
responsible as anyone. He smiled as he
remembered the face of the so-called
“captain” who had run into a net stake
left in the water after the regular fishing
season. The man could easily have
repaired the hole, Levi was sure, but he
had political connections and managed
to get a bill passed that banned the use
of nets and stakes in any of the state’s
estuarine waters. By that time, it didn’t

matter so much anyway. Most of Levi’s
friends and neighbors had already given
up trying to replace nets damaged by
fleets of averpowered, badly piloted
boats.

The hurricane of “07" had settled a-
few scores, though; just as one of the
geologists at the university had
predicted, many of the summer
residences and condos had washed into
the sound with the first major storm.
Still, lobbyists for just about everybody
with money had inspired new
regulations to allow the area to be built
up again. Reflecting that it was now
October and a good month for
hurricanes, Levi almost wished that
Mother Nature would conjure up
another storm to teach this new bunch a
lesson they wouldn't forget.

The screen door slammed and his
grandson emerged with that expression
on his face that could mean only one
thing: he wanted 1o hear stories of the
“old days” when the sound had
produced bountiful harvests and a
distinct way of life. He wondered if he
should take his grandson out to lunch,
maybe even try some surimi. Some
people claimed there was no difference
between real crab cakes and those made
of processed fish and flavorings. Levi
knew better, but he also knew there
were no crabs left. After lunch, perhaps
he would take his grandson over to the
Maritime Museum. The plastic models
of fish and other sea life as well as the
models and photos of old fishing gear
were all that was left of the good old
days.o

(Costlow is Professor and Director of the
Duke University Marine Laboratory in
Beaufort, North Carolina.)
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anadromous fish like striped bass, shad,
and river herring. Fish diseases are far
more common than in the past. For
example, disease affected 90 percent of
the menhaden caught in the Pamlico
River last year. Algae blooms have
become regular events in some of the
area's rivers. Bacterial pollution is
causing the closure of important
shellfish beds. Alterations in drainage
patterns are reducing salinity levels in
vital nursery areas. Submerged grass
beds that are critical for many fisheries
are disappearing. These are the early
symptoms of an estuarine system in
trouble. These symptoms tell us that
without action now to improve how we
manage the use of the Albemarle-
Pamlico system, we may soon

do irreparable harm to one of the
country’'s most important natural
resources.

Clearly what is needed is a
systematically integrated
approach to the area as a
complete physical system and
all its uses.

Concern about these problems is not
new. Over the past 20 years, there have
been significant efforts to protect these
resources. Dredge and fill laws and a
coastal management program have
virtually halted the loss of salt marshes
and alteration of shallow bottom
habitats. The state has adopted permit
standards for all development along the
water’s edge, and the area’s local
governments are required to prepare
land use plans that meet state standards.
Controls placed on waste discharges, the
construction of municipal waste
treatment plants, and tighter regulation
of septic tanks have improved the
quality of much of the region’s water. In
addition, a new $6 million-per-year
program is underway to promote
agricultural practices designed to reduce
runoff water pollution.

Despite these very substantial efforts,
the preblems remain. Our combined
efforts, although extensive and well
intentioned, may only be slowing the
rate of decline—giving us a few more
years of productivity and enjoyment
before the natural health of the
Albemarle-Pamlico estuary gives out.

What must be done to halt this
decline and coming crisis? Simply
doing more of the same—more research,
planning, regulation, and
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enforcement—will only buy a little
more time.

Clearly what is needed is a
systematically integrated approach to
the area as a complete physical system
and all its uses. Otherwise, we cannot
even begin to answer such basic
management questions as whether we
would be better off spending our next
$1,000,000 of management funds on
improving municipal wastewater
treatment plants, increasing enforcement
of regulation of fishing practices, or
reducing runoff from farmlands. If we
make such management choices as
isolated, ad hoc decisions, our success
at long-term resource management will
depend more on luck than rational
thought and action.

Now that there is an umbrella
management structure for
Albemarle-Pamlico being developed
under the National Estuary Program,
several key factors will be critical to our
success in designing and implementing
a systematic estuarine management
program. In this difficult undertaking,
failure to consider these factors could
result in millions of dollars expended in
a futile effort that only adds to the
considerable litter of past failed
initiatives and noble experiments at
basin-wide water quality management.

The first basic need is for better
understanding of the sounds’ resources,
their uses, and the environmental
impacts of these uses. This includes the
complex scientific questions of what is
happening, why, and how it is all
related. But the questicn of civic
understanding is also critical—how
much the public understands these
uses, their interrelationships, and the
implications of management options.
Completing scientific studies will not,
in itself, lead to any better management,
as there are many fine studies gathering
dust on bookshelves. Nor will increased
public awareness of existing problems
be successful in the absence of adequate
technical information, since loud public
outcries to do something, anything,
without any notion of what actually
needs to be done are rarely fruitful.
Therefore, il is necessary to develop
technical knowledge in concert with
public understanding if the
Albemarle-Pamlico program is to be
successful.

Second, we need to recognize and use
existing management tools. Just as the
estuarine area is a complex, interrelated
physical web, so also is its existing
management context. Numerous federal,
state, and local agencies are already at
wark with plans, studies, regulations,

investments, and acquisitions. It is no
more practical to build a new
management system and institutions
from scratch than it would be to
completely rebuild the estuary’s
physical environment. This is not to say
that new tools will not be helpful or
that existing tools do not need
considerable refinement. But using the
tools we have, making them work to
maximum effect, and coordinating them
better should be the primary focus of
this program, given the physical,
cultural, and political realities in the
Albemarle-Pamlico area. A five-year
work plan has now been drafted for the
Albemarle-Pamlico program, which
attempts to address these realities.

A final need is a commitment to
action. We cannot afford to wait three to
five years before moving to
“implementation.” Some of our
information needs are complex and will
require years of study and analysis.
However, there are immediate
management needs, and there are
strategic questions that can be answered
with six months of study; we must act
swiftly in these areas. We also can move
now to implement and evaluate
previously devised solutions. U is
critical to establish the credibility of
this effort as a management
improvement program, as distinguished
from just another study or research
effort. It is critical to achieve some
immediate near-term results. The
long-run success of the program must
begin with a series of smaller successes.

It is the charge of the Albemarle-
Pamlico Estuarine Study to
achieve, through a comprehensive
conservation plan, an effective
management improvement program for
the sounds. This will be done in part
through the provision of money, making
the needed research and action possible.
Part will be done through initiatives to
improve public awareness of the
management needs. But the greatest
contribution, and the greatest challenge,
will be to accomplish a fully integrated
system for our various management
initiatives. For it is only by looking at
the entire Albemarle-Pamlico system
and all its uses as an integrated whole
that we will be able to protect
its future. o

(Owens is the Director of the Division of
Coastal Management in the North
Carolina Department of Natural
Resources and Community
Development.)
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higher consumers like commercial and
recreational fisheries.

Wetlands also help to improve and
maintain water quality in adjacent water
bodies. In effect, wetlands serve as
natural treatment plants by improving
the quality of the waters that pass
through them. They remove nutrients
such as nitrogen and phosphorus, thus
helping to prevent eutrophication or
overenrichment of natural waters, they
filter harmful chemicals such as
pesticides and heavy metals, and they
trap suspended sediments that produce
turbidity.

Moreover, wetlands have
socioeconomic values. They play an
important role in flood control by
absorbing peak flows and releasing
water slowly. Along the coast, they
buffer land from storm surges resulting
from hurricanes and tropical storms.
Wetlands vegetation can reduce
shoreline erosion by absorbing and
dissipating wave energy, binding the
soil, and encouraging the deposition of
suspended sediments. In addition, they
contribute $20 billion to $40 billion
annually to the nation’s economy.

The new OWP will pursue a number
of opportunities for protecting our
wetland resources. The most important
regulatory mechanism is the dredge and
fill permit program implemented jointly
by EPA and the U.S. Army Corps of
Engineers. Other federal programs that
help to protect wetlands include:
permitting of effluent discharges into
wetlands under CWA Seclion 402;
withholding, under the *Swampbuster”
provision of the 1985 Farm Bill, various
agricultural benefits to farmers whao
convert wetlands to cropland; and
federal land management and
acquisition programs.

Many state legislatures have enacted
wetland acquisition or protective
statutes that complement federal
programs. States also administer a
variety of land use and water quality
management programs that can serve to
protect wetlands. Local zoning and land
use planning, if done wisely, can also
be an important protection mechanism.
Also, private organizations, industry,
and landowners contribute in significant
ways through education, acquisition,
and wise resource management.

With the creation of QWP, EPA’s
wetlands program will benefit from the
technical expertise, permitting strengths,
enforcement capabilities, and state
program development experience
existing in other Agency water
programs. Emphasis is being placed on
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integrating EPA’s wetland efforts into
the Agency’s overall water resource
protection activities, such as
ground-water protection, estuaries and
near coastal walers, and non-point
source management. An iniegrated
“Clean Water Strategy” is being
emphasized by the Office of Water in its
implementation of the Water Quality
Act Amendments of 1987. For wetlands,
such integration can mean:

® Enhanced protection of wetlands due
to increased recognition of their
important role in improving water
quality.

® Enhanced protection of wetlands from
water pollution impacts other than
discharges of fill.

® Encouraging a reorientation of Clean
Water Act programs from a
discharge-site or discharge-type basis
toward a larger landscape basis such as
a watershed.

The new Office is expanding EPA's
wetland activities beyond the traditional
Clean Water Act Section 404 authorities
with six areas of emphasis:

® Vigorous implementation of the
Section 404 responsibilities.

® Assistance to states and localities to
strengthen existing wetland protection
programs or, where lacking, to create
new programs.

® Anticipatory approaches to wetlands
protection such as the Advanced
Identification process under Section
230.80 of the EPA Section 404(b){1)
guidelines.

& Increased coordination with and
consistency of federal and slate policies.

® Enhanced public awareness of
wetland values.

® Expanded scientific knowledge of
wetland functions.

The Section 404 regulatory
responsibilities will continue to serve
as the cornerstone for EPA’s
wetland protection aclivities. In
particular, OWP will concentrate on
expediting related policy development
in such areas as mitigation,
enforcement, and delineation of wetland
boundaries.

At the same time, OWP will be
looking beyond the Section 404 program
to a variety of regulatory and
nonregulatory protective approaches
aimed at increasing public
understanding of and support for
wetlands protection and enhancing
complementary or related nonregulatory

programs. One approach to increased
public awareness is through a National
Wetlands Policy Forum, convened by
the Conservation Foundation at the
request of the EPA Administrator and
chaired by Governor Thomas Kean of
New Jersey. The Forum is bringing
together leaders representing federal,
state, and local governments, industry
and agriculture, environmental and
public interest groups, and academia to
identify and analyze major issues
confronting wetlands protection and
make recommendations in the spring of
1988.

EPA also recognizes the importance of
the state and local government role in
wetlands protection. In the context of
the Section 404 program, OWP expects
final promulgation of the revised state
program regulations in the near future.
These regulations will streamline the
requirements for state assumption of the
Section 404 program. Also, in
conjunction with other EPA offices,
OWP will begin to work with the states
to strengthen the existing water quality
certification process under Section 401
of the Clean Water Act to protect
wetlands. Beyond Section 404, OWP
will strengthen communications and
technical assistance to state wetland
programs through a more active EPA
role as an information clearinghouse on
state initiatives.

Since wetlands ecology is a relatively
young science with major information
gaps, another area of emphasis will be
expanding scientific knowledge of
wetland systems. EPA’s Office of
Research and Development, in
conjunction with OWP, is implementing
a Wetlands Research Plan, which was
adopted in 1986 and addresses three
key topics: the contribution of wetlands
to water quality: prediction of the
cumulative impacts of wellands loss
and the relation of individual permit
decisions to that loss: and techniques
for creating and restoring wetlands.

However, with such actions as a
starting point, OWP is commilted to
expanding its focus beyond the
regulatory program and towards state
and local regulatory efforts as well as
nonregulatory protection initiatives
involving the public and private sectors.
In the final analysis, better protection of
our vulnerable wetlands requires
employing a variety of approaches in a
coordinated, thoughtful, and effective
manner. o

{Davis is the Director of the Office of
Wetlands Protection in EPA's Office of
Water.)
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Taking the Initiative for the

Gulf of Mexico

by Hagan Thompson

Editor’s note: The following article
reports on the status of efforts to protect
another coastal water body, the Gulf of
Mexico.

t's easy to get saturated by statistics

when discussing the Gulf of Mexico.
The gulf generates some 2.5 billion
pounds of harvested fish and shellfish
annually. Most of the nation’s offshore
gas comes from the area, and substantial
supplies remain in the Outer
Continental Shelf. Nearly half of the
United States’ export and import
tonnage passes through gulf ports. And
one-sixth of the United States’
population now lives in states bordering
the gulf.

By any standard, the gulf is
remarkable for its fish, wildlife, energy
resources, ports, and shoreline. The
gulf's coastal estuaries, wetlands, and
barrier islands provide important habitat
for large populations of wildlife,
including waterfow!, shorebirds, and
colonies of nesting seabirds. In fact, it
provides habitat for most of the
migratory waterfow! traversing the
United States.

That's the good news. The bad news
is that the Gulf of Mexico is affected
adversely by the rest of the nation, with
a continent’s nutrients, wastes, and soils
eventually washing down to it.

In short, the Gulf of Mexico provides
an impressive wealth of resources, but it
also presents greal responsibilities. The
continued health and productivity of
the gulf should be a national priority.

During the past few decades, the gulf
has begun to show signs of deteriorating
environmental quality, with serious
deterioration already apparent in some
places.

Gulf estuaries, and the gulf itself, are
becoming enriched with plant nutrients
in the form of nitrogen and phosphorus.
Enrichment resulls from agricultural
runoff and waste contributions to the
vast drainage network feeding the gulf,
as well as direct discharges from coastal
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population centers. Although local
nutrient discharges from wastewater
treatment plants and industrial sources
are significant throughout the gulf,
nearly 10 times more nutrients come
into the region from upstream sources.
Although the contribution of river-
borne nutrients is partly responsible for
the gulf's exceptionally high
productivity, excess nutrients cause
blooms of microscopic plant life that
then decompose and deplete dissolved

Today, serious conflicts are
emerging among users of the
gulf, its coastal environments,
and its resources.

oxygen levels. Marine organisms may be
killed if the dissolved oxygen supply is
inadequate to sustain them. Excess
nutrients may also cause bloems of
noxious phytoplankton that have toxic
effects on other marine organisms or
humans consuming tainted seafood.

Oxygen depletion is an increasing
problem for many gulf estuaries,
including Sarasota Bay, Tampa Bay,
Pensacola Bay, Mobile Bay, Lake
Pontchartrain, Barataria Bay, Calcasieu
Lake, Galveston Bay, and Corpus Christi
Bay. In addition, nitrogen
concentrations in the Mississippi River
have apparently increased twofold,
probably as a result of fertilizer runoff
from the nation’s farm belt.

The economy of the gulf coast states
depends heavily on agriculture and the
petroleurn and chemical industries.
With these activities, however, comes
an increase in toxic materials that are
products or byproducts. Approximately
48 percent of the total wastewater
discharged to the gulf from point
sources is from petrochemical and
chemical facilities.

For example, the extraction and
transport of oil from coastal and
offshore regions of Louisiana and Texas

introduce large quantities of petroleum
hydrocarbons and other organic and
inorganic contaminants resulting from
drilling and production. The use of
pesticides and herbicides in agriculture
also produces lingering contamination.
Twenty-two million pounds of
pesticides were applied in gulf coastal
counties in 1978. A dramatic effect of
previous, careless release of large
quantities of pesticides was the local
extinction of the brown pelican—the
symbol of Louisiana—from the northern
gulf coast as a result of pesticide-related
reproductive failures.

There have been rapid losses of
marine habitats such as marshes,
mangroves, and seagrass beds. In
Louisiana, coastal wetlands are being
lost at a rate of approximately 50 square
miles per year as a result of canal
dredging and reduction of the sediment
supply to wetlands from the Mississippi
River. In Florida, which has 96 percent
of the nation’s mangroves,
approximately 22,000 acres have been
lost to urban and residential
development, and more than 75,000
acres of submerged lands have been
filled with dredged materials in Texas,
Louisiana, and Florida.

The Gulf of Mexico produces more
than half of this country’s oyster
harvest. With this bounty, though,
comes the risk of disease from eating
raw or poorly cooked shellfish.
Compounding the risk is the nature of
the gulf estuaries where oysters are
produced. Typically, these estuaries are
confined, shallow waters with small
tidal ranges and warm temperatures,
and the low flushing rates and warm
temperatures are ideal for incubating
human pathogens from sewage
treatment plants or malfunctioning
septic systems.

Not surprisingly, then, the incidence
of gastroenteritis, hepatitis, and cholera
contracted by consuming shellfish is
higher on the gulf coast than elsewhere
in the nation. Precautions taken to
minimize the risk of these diseases have
resulted in the permanent or conditional
closure of 1.6 million acres of shellfish
growing areas along the gulf coast.

For a long time, the Gulf of Mexico
was perceived as having boundless
resources. There was as much there for
the taking as one wanted. But increased
seafood consumption and the startling
statistics concerning the rate of loss of
natural habitats have finally combined
to produce the stark realization that
what the gulf can supply us is indeed
finite. Today, serious conflicts are
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