














federal, state, and local efforts to
protect the nation’s most significant
estuaries. The idea is to bring to bear
the best efforts of public entities and
private groups, to apply the range of
available tools and techniques to the
unique problems of an estuary.
Regulatory tools that different
governments have at their disposal
include standards, permits,
enforcement, local zoning ordinances,
and building codes; nonregulatory
techniques include education, technical
assistance, voluntary action, and
negotiations. There are now 17
designated estuaries. The estuary
program anticipates two distinct
phases: first, problem identification and
planning; and second, implementation.
Most estuary programs are still in the
planning phase. If this approach is to
meet its objectives and prove useful for
targeting other water resources—such
as lakes, rivers, and wetlands—then we
need to speed the process along.

In the Great Lakes, fortunately, a
model approach based on ecological
perspectives is taking shape. In this
unsurpassed watershed, we are
pursuing restoration through a variety
of methods. The need for flexibility is
dictated by the immense variety and
complexity of the watershed itself: Lake
Superior, for example, remote and
relatively underpopulated; or Lake Erie,
with vastly different problems, once
choked by eutrophication, now sporting
a variety of {ish life, yet also plagued
by new invaders such as the zebra
mussels, an exotic species with as yet
no predator to check its numbers (see
story on page 51).

EPA is trying an approach of
whole-systems environmentalism. We
are trying to use the most advanced
technology available, including satellite
imagery, to identify the hot spots in the
Great Lakes ecosystem. Then, like the
estuary program, using a variety of
methods, we will craft solutions
tailored to local circumstances. In
developing the strategies, we will
address at least three persistent
problems: the deposition of pollutants
through the air; runoff from
agricultural, urban, and other nonpoint
sources; and restoration of critical
habitat.

We already know that air sources are
major contributors of both toxic and
acidic pollutants to the Great Lakes.
The new Clean Air Act will help to
curb this problem. But we probably
need to do more. We inlend to go
beyond traditional enforcement,
fashioning voluntary agreements with
the major sources of air pellution to

protect these magnificent waters. A
new generation of industrial leadership
is emerging, and we want to work with
this group wherever we can to cut toxic
emissions voluntarily, cut them
sharply, cut them soon. We also are
strengthening our multi-media
enforcement capabilities so that, as
warranted, we look at the overall
pollution problem at a facility—not
piecemeal, not medium-by-medium, not
air or water, but in its entirety.

Nonpoint runoff is another major
problem with no easy answers. The
region around the Great Lakes suffers
from all of the usual sources of runoff,
including farms and urban surfaces.
Because the economy of the basin is
essentially industrial, the region
also suffers significant runoff problems
from industrial sites and mining
operations. These sources continue to
contribute pollutants that contaminate
bottom sediments and accumulate in
fish and wildlife. And eutraphication
from excess nutrients is still more than
a nuisance in many areas.

Protecting critical habitat will require
restoring habitat such as submerged
aquatic vegetation and riparian zones.
And it will require implementing
President Bush's “no-net-loss” goal for
wetlands as soon as possible in the
Great Lakes. To achieve this goal, we
must gain the public’s cooperation and
improve its understanding of the
pivotal role of wetlands in the overall
functioning of ecosystems—particularly
those that are highly stressed, such as
some found in the Great Lakes system.

We may want to explore classification
systems to assure that the fullest
protection is afforded to high-value
wetlands. This is not a new idea; it
does require improving the state of
wetlands science and crafting a
protection scheme that respects the
great diversity of wetlands. It needs to
overcome the perception that it is
tantamount to writing off certain
wetlands. Its potential is to reconcile
the engine of development—particularly
the highways and airports and other
projects that bring local economic
benefits—with the wetlands that
provide essential ecological benefits.

In putting all these pieces together,
we are seeking the support and
involvement of the states and the
national and provincial governments of
Canada. The states in the region, with
four new governors, have a crucial role.
Not only do they bring additional

resources, but they traditionally have
authority in many areas of land use and
water planning critical to restoring the
lakes.

Citizen groups, too, have an essential
role. The mushrooming land trust
movement, public-private partnerships
such as the Des Plaines wetlands
restoration project, which I recently
visited, voluntary education and
tree-planting programs: Government
cannot do the job alone, and the Great
Lakes benefit handsomely from the
energy and imagination of private
groups. Thus, outreach, consultation,
and communication are increasingly
important activities.

Realizing our ambitious goals for the
Great Lakes will require the best efforts
of our Great Lakes Program and our
regional and program offices. It’s worth
it. The potential payoff is enormous,
not just for the Great Lakes but in
fashioning a model for how we move
forward, from planning to
implementation, to protect and restore
the nation’s other great water bodies.

A decade ago one of the world’s
leading naturalists, Jacques Cousteau,
was walking with his son Jean-Michel
along a riverbank in the Amazon. After
a while, Jacques turned to Jean-Michel
and said, “If we want to save anything,
we have to remember that people
protect what they love.”

Cousteau’s words, so eloquent with
respect to the magnificent Amazon
rainforest, ring equally true with
respect to the great water bodies and
other aquatic systems of the United
States. Whether it is Long Island Sound
or Puget Sound, San Francisco Bay or
the Chesapeake, the Gulf of Mexico or
the Arctic tundra, it is time to get
serious about protecting what we love.
Clearly we do love our great water
bodies: We flock to them to live, to
work, and to play. They are part of our
heritage, part of our consciousness. Let
us vow not to let their glory pass from
this good Earth. g
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birds establish territories along the
shoreline, but after two years of feeding
on Great Lakes prey, they start losing
their ability to raise viable young.
These shoreline populations have
higher concentrations of toxic

substances, such as PCBs and DDE,
than inland populations.

Laboratory studies of toxic
contaminants of concern in the Great
Lakes reinforce these conclusions.
These include PCBs, dioxins, furans,

The evidence from the Great
Lakes indicates that the current
emphasis in national
environmental health policy on
cancer may be drawing attention
away from other health effects
that may be even more prevalent.
The chemicals found in the Great
Lakes ecosystem, and in almost
every other highly industrialized
and agrichemical area, can cause

_ changes in body functions, such
as the nervous, immune, and
endocrine systems. They act as
functional teratogens. They do not
cause obvious gross birth defects
or cancer at the doses to which
most human populations are
exposed.

The same chemicals found in
wildlife are found in human
blood and fat. More importantly,
they are found in all tissues and
organs associated with the human
reproductive system—semen,
testicles, follicular fluid in the
ovaries, placentae, and breast
milk.

There is an urgent need to learn
more about the effects of their
presence in these tissues. The
effects in human offspring
resulting from prenatal and
postnatal low-dose exposure to
lead, alcohol, and cigarette smoke
are now widely accepted, but
only after many years of denial by
skeptics. In a related vein, it has
been demonstrated that, almost 10
years after their birth, those
offspring of women who ate one
or two meals a month of Great

A Misplaced Emphasis on Cancer?

Lakes fish for at least six years
prior to their pregnancy do
indeed experience subtle, but
measurable and significant
deficits in intelligence, behavior,
and motor coordination.

The effects are truly subtle;
they are apparent only to
scientists and in carefully
conceived experiments. These
experiments reveal children
disadvantaged because their
cognitive, social, and behavioral
skills are less than might be
expected under normal
circumstances. The long-term
social and economic effects of
this damage, from the individual
to the national level, are not yet
fully understood.

More resources must be made
available so that Great Lakes
environmental, wildlife, public
health, and medical professionals
can share their research findings
to better assess the subtle effects
of toxic chemicals on wild and
human populations. We are
certain that as this idea spreads,
public health agencies will
develop improved research
protocols that include endocrine,
neurological, and immunological
considerations.

As funds are redirected to these
endpoints, biologic markers of
exposure and subsequent markers
of abnormal development will be
identified. Building upon this
base, regulators can then give
greater weight to the functional
teratogenic effects of toxic
substances.
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dieldrin, HCB (hexachlorobenzene),
lindane, mirex, toxaphene, and
mercury, to mention a few. The same
chemicals found in wildlife induce the
same suite of health effects in a number
of laboratory animals. For example,
PCBs and dioxins have been associated
in the laboratory with wasting, loss of
vitamin A, immune suppression,
feminization, porphyria, organ damage,
and birth defects. A number of
dose-response studies in the field and
the laboratory support these
associations.

Long-Range Atmospheric Transport
of Pollutants

Some of the more troublesome
pollutants are generated beyond the
watersheds of the Great Lakes.

For example, Lake Superior is generally
acknowledged to be the cleanest of the
Great Lakes. Fewer humans inhabit its
watershed, and the watershed has
much less industrial and agricultural
activity than the other Great Lakes
watersheds. Yet anglers fishing in Lake
Superior are warned not to consume
lake trout larger than 30 inches because
of PCB contamination. Scientists
estimate that approximately 80 percent
of the PCBs in Lake Superior enter the
lake from the atmosphere.

This long-range transport is not
unusual. The atmosphere is the primary
source of mercury contamination in
northern Minnesota. {See article on
page 45.) Sediment mercury
concentrations there have increased
two percent per year since 1938. As a
result, the rate of fish-tissue mercury
uptake has increased. The fresh DDT in
the lakes is suspected to come from
Central America. It comes as no
surprise, then, that elevated
concentrations of contaminants are
found in wildlife in remote areas
around the globe: for example, the
Arctic. These concentrations,
attributable to the phenomenon of
long-range atmospheric transport,
remind us that the problems found in













































times the amount of water consumed
by households and industry in the
state.

Unfortunately, the prospect of finding
untapped water supplies for the state is
slim. Meanwhile, the health of the
estuary continues to deteriorate.

Who has responsibility for resolving
California's water conflicts?

The State Water Resources Control
Board (State Board) plays a key role in
water decisions in California as it has
authority both to set water quality
standards and to allocate water rights.
Its mandate is to balance the needs of
the environment, agriculture, and urban
users. It is now conducting hearings to
determine how to balance
environmental protection for the
estuary with other statewide water
needs. The State Board must develop
water-quality standards to protect the
estuary and may, consequently, revise
water allocations. Such revision powers
place the State Board under
tremendous pressure from the
environmental community on the one
side and on the other from central and
southern California water contractors,
who are jealously protective of their
water rights.

If the State Board fails to set water
quality standards which provide
adequate protections for the estuary,
under the Clean Water Act, EPA can
disapprove the state’s standards and
promulgate its own. EPA prefers to
defer to the State Board’s process to
develop standards. However, if the
State Board is too slow in adopting
standards that meet federal
requirements, EPA may have to
intervene.

The 1987 amendments to the Clean
Water Act established the National
Estuary Program to restore and protect
important coastal resources, including
the San Francisco Bay-Delta Estuary.
The San Francisco Estuary Project, a
cooperative effort involving EPA and
the State Board, is also looking at the
subject of fresh water flows and will
make management recommendations
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for the protection and restoration of the
estuary in its Comprehensive
Conservation and Management Plan
due out in late 1992.

The estuary is in distress. That reality
can no longer be ignored. Fresh water
is critical to protecting this valuable
resource. But exactly how much is
needed to protect the estuary is
unknown. Estimates range widely from

Fresh water is critical to
protecting this valuable
resource.

1.5 to 5 or 6 million acre feet of water.
(For comparison, one acre foot—or
roughly 326,000 gallons of water—will
support a family of five for one year.)

One thing is certain. The estuary
cannot meet all of California’s projected
increasing water needs.

In a recent draft Bay-Delta report, the
State Board acknowledged that “full
protection of all beneficial uses in all
water years is impossible. There simply
is not enough water.... Some
accommodation has to occur.”

Given the unlikely prospect of new
water supplies, it is essential that
Californians learn to use the water they
already have more efficiently. While
water conservation and reclamation are
not the sole answers to a limited water
supply, they are both an integral part of
any solution. California’s past four
years of drought conditions have
provided some valuable examples.

Many communities have dramatically
reduced water consumption by
installing low-flow shower heads,
toilets, and faucets; fixing leaky
fixtures; converting landscape to
drought-tolerant plants; and installing
drip irrigation systems.

Agriculture, as the state’s primary
water user, is a prime candidate for
conservation. Water is a highly
subsidized commodity for many
farmers, and there is little incentive to

use it efficiently. Agricultural users
currently pay from $3 to $15 per
acre-foot for federally subsidized water
and $50 per acre foot for state water,
while urban users generally pay from
$150 to $300 for an acre-foot. Four
water-intensive crops—cotton, rice,
alfalfa, and irrigated pasture—use over
half of agriculture’s water supplies in
California but return less than a tenth
of the value of other crops. If
California’s farmers conserved 10
percent of their normal water use, three
million acre feet of water would be
available for other purposes.

Water marketing is also being tried.
Farmers have the option of selling
water which they do not use. The
potential profit from this unused water
provides an incentive to conserve.
Urban water users and other potential
buyers are the beneficiaries. Although
water marketing is controversial and
there are significant institutional
barriers to overcome, Southern
California’s Metropolitan Water District,
assisted by the Environmental Defense
Fund, is experimenting with this
concept and has contracted for water
conserved by Imperial Valley farmers.

California has been in the forefront of
reclamation research and has
encouraged local and regional
programs. Reclamation programs now
being developed will reuse treated
wastewater. Treated sewage can be
used for landscape or agricultural
irrigation or pumped underground to
replenish ground-water supplies for
future use.

But time is running out for the
estuary. Only a major shift in the way
Californians think about and use water
will save it. If all Californians take
responsibility for using water
responsibly, the estuary may have a
chance. Then, future generations will
know an estuary which is vital,
beautiful, and teeming with life. o
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sources continues, changing
circumstances make the need more
urgent. Among the nation’s great water
bodies, Puget Sound is by no means
alone in facing problems exacerbated
by rapid growth.

While we’re working to clean up
existing pollution in our aquatic
resources, and to put standards and
plans in place to prevent future
pollution, the gains we make can be

countervailed by another subdivision or
industrial park. Like Alice and the Red
Queen, we may be running as fast as
we can just to stay in the same place.
Where can we find the money to keep
up with pollution, let alone gain on it?
At a recent national estuary program
conference in Seattle, participants
agreed that creative funding approaches
are essential. Among the ideas
presented: a $100 million Great Lakes

Protection Fund, financed by an
endowment from the eight Great Lakes
states; a surcharge in Rhode Island on
items that are “hard to dispose of,”
such as tires and organic solvents; and
a program to provide subsidized loans
to communities in Massachusetts for
water quality projects, using a
combination of federal and state funds.
In Puget Sound, we have sought to
ease the strain on the state general fund

The Soundkeeper

local kayaker has a joke about the

ungainly, squawking herons who
live on the Duwamish River—that they
were graceful loons before they drank
from the Duwamish. But the birds have
gumption—they make a living,
heron-style, on a river whose banks
have been covered over with dredge
spoils and whose sediments contain
some of the most toxic junk ever
spewed into a stream.

On this day, the herons are raising
hell about 4 man in a red kayak. They
are croaking and lifting their great
wings in offended dignity as he passes
under their perches. The man is
skimming the edge of the river, in and
out of the rusted hulls of ships, under
the cool cave of a concrete dock. He is
taking an excessive interest in the little
pipes that dribble this and that out of
industrial property and into the river.

These herons should raise a greeting,
not a ruckus. This man is the
Soundkeeper.

Ken Moser is the red-haired gent in
the red kayak and the point man for a
tough new program designed to protect
Puget Sound. Moser, 38, a former
advertising man, merchant seaman and
skipper for yachts of the rich and
famous, was hired by the Puget Sound
Alliance to find polluters of Puget
Sound.

He is the symbol of a new
watchfulness on the part of local
environmental groups, an
acknowledgement that the sweep of
environmental legislation enacted in
the last two decades is a mile wide and
an inch deep. It's illegal to pollute. But
people do it every day, either because
they don’t know or they don’t get
caught, and because society hires cops
to keep people from hurting each other,
not other species.

{Gwinn is a Seattle Times reporter.)
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Moser’s aim is to educate polluters,
and if that doesn't work, to catch them,
and if that doesn’t work, to sue them.

He’s being trained in sampling and
chain-of-evidence procedures. He has a
toll-free number people can call when
they see pollution of Puget Sound. He
plans to train a citizen army—a group
‘of fisherman, kayakers, birdwatchers
and anyone else who knows the nooks
and crannies of Puget Sound—to call to
account degradation of the Sound,
which Moser calls “the heart of the
Northwest.”

“People who have lived here any
length of time know the Sound,
whether it’s South Sound or Useless
Bay or Admiralty Inlet,” he says. “Now
they know they can call and say,
"There’s something going on here.”

And people have called. Since the
program began in July, the Alliance’s
membership has swelled from 200 to
600, the result, says the Alliance’s
Kathy Callison, “of people wanting to
do something for the Sound.”

“We believe in education.” Moser
says with a small smile, “but we have
discovered that litigation can be an
effective tool for educating people.”

The Soundkeeper’s number is
1-800-42-PUGET.

The Soundkeeper program is
modeled on similar programs
throughout the country, including those
at Long Island Sound, San Francisco
Bay and the Hudson River.

The Hudson Riverkeeper is the
grandfather of all such programs and
owes its continuing existence to one of
the most cunning pieces of
environmental piracy ever discovered.

The first Keeper program was
founded by Pete Seeger, the folk singer,

to watchdog the cleanup of the Hudson.

Seeger’s group had hired John Cronin,
the first Riverkeeper, who was on the
job when he got a tip about some very
peculiar activities taking place on

by Mary Ann Gwinn

Exxon Corporation tankers in the
Hudson.

It seems Exxon was unloading its oil,
filling its ballast tanks with water,
flushing the oil residue into the
Hudscn and then refilling them with
clear Hudson River water. This water
went to the Dutch island of Aruba, off
the Venezuelan coast, where it was
used in an Exxon refinery and the
balance given to the president of Aruba
for his water supply. Some of it even
filled his swimming pool.

The Hudson River Fisherman’s
Association threatened to sue. Exxon
settled out of court for $500,000, a
chunk of which has funded the
Riverkeeper program ever since.

The Soundkeeper program was
started with seed money from
Starbuck’s Coffee, KING-TV and the
Puget Sound Water Quality Authority.
The Puget Sound Alliance, an umbrella
organization of environmental groups
concerned with the health of the
Sound, placed an ad in The Weekly.
Moser, who had recently quit a
high-paying job in the San Francisco
advertising industry to return to Seattle,
answered it.

Moser’s biggest accomplishment in
the ad industry had been to write a
reggae-inspired jingle extolling Clorox
bleach, a substance harmful to the
environment when it gets flushed down
the drain. It still makes him gloomy to
think about it.

“The strategy was, you never thought
about Clorox,” he recalls. “You never
thought about dirty clothes. You thought
about bright, clean, happy children.
What we’re talking about is habits
people have. They think it goes away.
Where do they think it goes?”

He was hired both for his marine
skills—he’s licensed to skipper vessels
under 100 tons—and for his ability to
mount a public-relations campaign.
Moser knows there’s no way for him to
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retard the growth of mildew on the
paint; mercury additives in the paint
may be entering the atmosphere via this
source:

The remaining 20 percent of the
mercury in the boundary-lakes region
apparently comes from other sources in
the lakes’ watersheds. That could
include mercury that falls onto land
within those watersheds, then is
washed into the lakes.

The study calculates that
perhaps 86 percent of the
mercury comes from
atmospheric deposition.

Based on figures contained in the
state-federal study, an estimated 300 to
600 pounds of mercury falls on the
BWCA and Quetico Park each year
through precipitation; the amount
entering from dry deposition is not
known.

Although the study focused on 80
lakes in the BWCA, the Superior
National Forest, and elsewhere in
northeastern Minnesota, there’s little
doubt that the mercury known to be
tainting fish in Quetico Park also is the
result of atmospheric deposition, said
Gary Glass, a research scientist at the
EPA’s Duluth Laboratory. “The problem
of mercury deposition in the BWCA
and Quetico is indicative of the kinds
of atmaospheric inputs to all freshwater
bodies that are within the impact zone
of such airborne toxins,” he said.

Glass and George Rapo jr., a professor
of geology and chemistry at the
University of Minnesota's Duluth
campus, directed the survey of the 80
lakes to pinpoint mercury
concentrations in water, sediment, and
zooplankton (plankton animal life).
They also gathered data on mercury
concentrations in the region’s air and
precipitation.
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“We found that the mercury in
precipitation comes from airborne
sources, some of which are within the
region and some outside,” Glass said.
“Some mercury enters Minnesota much
the same way that acid rain comes into

the state.” He noted that the burning of .

fossil fuels results in airborne
emissions which contain not only
acidic pollutants, but mercury and
other toxic metals.

Minnesota environmentalists have
suggested that some of the mercury
might be emitted from waste-to-energy
incinerators in the state. Fourteen
major, publicly owned incinerators are
operating, under construction, or being
planned in Minnesota. If, as planned,
all those plants are fully operating in
the next several years, they will burn at
least half of the state’s municipal
garbage. Minnesota then will have a
heavier per-capita reliance on garbage
incineration then any other state, the
MPCA has said. No definitive studies,
however, have been conducted to
determine how much mercury might be
falling on northeastern lakes from
incinerators in Minnesota, or
elsewhere.

Most of the 80 lakes studied by Glass
and Rapo are in the BWCA or
elsewhere in the Superior National
Forest, which sprawls across 3 million
acres of northeastern Minnesota. The
U.S. Forest Service is responsible for
maintaining the BWCA'’s wilderness
values and protecting air quality
throughout the Superior Forest. But the
forest supervisor, Dave Filius, stressed
that his agency lacks the power to deal
with air pollution from outside sources.
“We've got a problem in the BWCA and
adjacent areas that can’t be controiled
by the local ranger,” he said.

Filius emphasized that while the
Forest Service is concerned about
mercury contamination, it doesn’t want
to frighten people who eat fish from
northeastern Minnesota lakes. “We do,
however, want to inform them in order
to build support for more effective
controls on the emissions that cause

this problem,” he said. “We are charged
by federal law to maintain a pure,
natural environment. Fish that are too
toxic for some people to eat aren’t what
I would call ‘natural.’””

Minnesota officials have known for
more than 20 years that mercury has
contaminated fish from certain state
waters. But the recent state-federal
study pointed out that the problem is
growing. In 1977, only one lake in

“It’s clearly a problem that
we have to deal with or we
Ios.té the battle,” EPA’s Glass
said.

Minnesota (at the edge of the BWCA)
was covered by a fish-consumption
advisory issued by the state Health
Department. Advisories now cover 260
lakes and 26 streams, many of them in
the state’s northeastern quarter.
Although many of the advisories are
based on mercury contamination of
fish, others result from contamination
by chemicals such as polychlorinated
biphenyls (PCBs).

The advisories include the Health
Department’s recommendation that
women of child-bearing age and
children under 12 not eat large walleye
or northern pike from more than half of
99 lakes tested within the BWCA and
elsewhere in the Superior National
Forest.

“It’s clearly a problem that we have
to deal with or we lose the battle,”
EPA’s Glass said. “The fish in the
boundary waters are not being affected
directly: They still have good
reproduction, for example. But enough
mercury is entering those lakes through
atmospheric deposition that the flesh of
fish is being tainted to the point where
someday they could be unsafe for
anyone to eat.
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An Independent Perspective

by William M. Eichbaum

ince the passage of the Federal

Water Pollution Control Act
Amendments in 1972, substantial
progress has been made in addressing
the water pollution problems of the
nation. Rivers have been brought back
from degradation. Billions of gallons of
human sewage which received little
treatment are now rendered almost
harmless to man by massive treatment
plants. Industrial discharges of metals
and organics have been reduced by as
much as 90 percent.

Yet there is growing concern, as
evidenced by the recent report of EPA’s
Science Advisory Board entitled
“Reducing Risk,” that the ecological
integrity of few of the nation’s great
water systems has been restored. The
Chesapeake Bay continues to
experience declines in oysters and
rockfish. Waterfowl of the Great Lakes
show substantial contamination by
organic chemicals. The great water
aquifers of the midwest, such as the
Ogallala, become less productive each
year. Lakes in the Rocky Mountains
have increasing levels of acidification.
Irrigation practices in California
contaminate local ecological systems
and degrade the San Francisco Bay.

The nation’s effort, over the past 20
years, to protect the ecological integrity
of our hydrologic regimes has produced
benefits, yet the natural resiliency of
these aquatic systems, upon which our
long-range well-being depends,
continues to decline. Where have we
gone wrong? Or, more significantly,
what do we need to do in the future if
we are truly to protect the water
resources of the United States?

Too often, efforts to reverse the
degradation of water resources focus
only on the most obvious symptom
rather than responding to the complex

problems of an entire ecolpgical system.

As a consequence, often there are
several points of failure: Water quality

(Eichbaum is Vice-President of World
wildlife Fund and The Conservation
Foundation.)

54

improvements are limited, scarce
resources are spent inefficiently, or,
while quality improves, the abundance
of flora and fauna does not. This
fragmentary approach must be replaced
by an integrated management system
for water quality. Such a system would
consist of several elements.

The first of these is pollution
abatement. Efforts to reduce pollution
need to go beyond controlling pipes.
There is no question that point sources,
such as industrial discharges and
sewage-treatment plants, need to be
effectively regulated. And, in large part,

Too often, efforts to reverse
the degradation of water
resources focus only on the
most obvious symptom . . . .

these sources have been well controiled
through expensive treatment facilities.
While there remain arguments about
ultimate levels of treatment and about
degrees of compliance at these plants,
today the most significant uncontrolled
source of pollutants appears to be
nonpoint sources, such as runoff from
agriculture and developed land. In fact,
current estimates suggest that these
sources of pollution are actually more
important in degrading most water
bodies than are point sources.

Unfortunately, there are few remedial
mechanisms which are demonstrably
effective for controlling these diffuse
sources. Accordingly, pollution
prevention will be increasingly
important for controlling
nonpoint-source pollution.

For example, management practices
such as grass filter strips and small
ponds appear to be largely ineffective
in reducing the runoff of nutrients from
farm fields. This means that pollution
must be prevented by allowing no more
nutrients to be applied to farm fields
than will be utilized by the crops being
grown. Fortunately, even for point
sources, preventing the discharge of
pollutants to treatment facilities, such
as through a ban on phosphates in

detergents, is highly cost effective.

A second element of an integrated
management system would be land
management. The land-development
process is perhaps the single most
important activity which degrades
water quality and related ecological
values. As the construction of housing
and commercial and industrial facilities
destroys forests, covers the land with
impermeable surfaces, and converts
wetlands, we lose an enormously rich
natural habitat which depends on
interaction between land and water for
its biologic functioning. In addition,
this transformation of the land
fundamentally alters water quality and
rates of flow, which results in the
degradation of both surface and ground
water. For example, the polluting
impact of runoff from housing
subdivisions can be many times that
from forests.

If our society is to preserve the
richness of aquatic habitats, we need to
better manage our terrestrial activities
which are critical to their viability.
Controlling the location and nature of
development must be a central strategy
in protecting water regimes. Land
disturbance and concentrated
development of new communities
should be prevented at the water’s edge
since their destructive impacts cannot
be completely controlled with
structural or engineered techniques.
New development should be largely
confined to areas where the existing
infrastructure has the capacity to
minimize environmental harm. Such
strategies have been adopted by several
states for their coastal zones and are
now urged upon the states under the
recently reauthorized federal Coastal
Zone Management Act.

The third element of our management
system would be protection of living
resources. Too often we assume that
achieving compliance with traditicnal
water quality standards will be
adequate to protect the flora and fauna
of the aquatic environment. This is
clearly false. Overharvesting and subtle
changes in the aquatic or terrestrial
habitat can result in the demise of
especially important species almost
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