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Foreword

THE CHESAPEAKE BAY PROGRAM

Now in its twelfth year, the Chesapeake Bay Program is the unique,
regional, federal-state-local partnership which has directed and
coordinated Chesapeake Bay restoration since the signing of the
historic 1983 Chesapeake Bay Agreement. The Chesapeake Bay
Program partners are the State of Maryland, the commonwealths of
Pennsylvania and Virginia; the District of Columbia; the Chesapeake
Bay Commission; the U.S. Environmental Protection Agency (EPA)
representing the federal government; and participating advisory
groups,

Considered a national and international model for estuarine restora-
tion and protection programs, the Chesapeake Bay Program is still a
*work in progress.” Since 1983, milestones in the evolution of the
program include the 1987 Chesapeake Bay Agreement, which set a
goal of a 40 percent reduction of nutrients entering the Bay by the
year 2000, In the 1992 amendments to the Chesapeake Bay Agree-
ment, the partners agreed to maintain the 40 percent goal beyond the
year 2000 and attack nutrients at their source — upstream in the
Bay’s tributaries. The agreements have also stressed management of
the Bay as a whole ecosystem, using both habitat and living resources
restoration as measures of progress.

Both agreements were signed by the policymaking body of the Bay
Program — the Chesapeake Executive Council. This council, consist-
ing of the governors of the Bay states, the mayor of the District of
Columbia, the administrator of the U.S. EPA, and the chairperson of
the Chesapeake Bay Commission, provides leadership for the Bay
Program and is accountable to the public for progress made under
these agreements.
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The Chesapeake Bay is an expansive and dynamic system of water
and living creatures. The fresher and saltier waters of the Bay are
constantly being affected by, and intermingling with, the tributary
rivers, ocean water, the shoreline and the air, all of which are like-

wise changing with the tides and
seasons. While this natural brew
of physical, chemical and biologi-
cal interactions challenges our
ability to understand and manage
this great estuary, we are now in a
better position than ever to assess
the “state of the Bay”.

If the health of the Bay could be
likened to that of a hospital
patient, the doctor would report
that the patient’s vital signs, such
as living resources, habitat, and
water quality, are stabilized and
the patient is out of intensive care.
Some vital signs, such as striped
bass and Bay grasses have im-
proved dramatically, while a few,
such as oysters, are in decline.
Other vital signs are mixed but
stable. Nutrients are being
reduced, with phosphorus levels
down considerably more than
nitrogen levels, and dissolved
oxygen remains steady. Overall,
the patient still suffers stress from

an expanding population and changing land use, but it is on the road
to recovery. Taken as a whole, the concentrated restoration and

Introduction and Findings

In recent years, we have greatly improved our understanding of what
ails the Bay and what treatments will be required to restore its
vitality. Over the past decade we have also fortified our ability to
measure the health of this vast system by establishing a network of

Chesapeake Bay Watershed

) watershed

Delaware

The 64,000 square mile Chesapeake Bay watershed extends from
New York to Virginia, and from West Virginia to Delaware. A
cooperative effort of all residents of the watershed is needed to
restore the Bay and its tributaries.

our families.

management effort begun ten years ago has produced tangible results

-- a state of the Bay that is better today than when we started and
that holds promise that the future will be brighter.

sites at which we monitor key vital
signs, or indicators, that reveal the
successes and sometimes the failures
of our restoration efforts. We must be
willing, on a frequent basis, to
examine the facts that we collect and
feed them back into our management
of the Bay. It is only through this
periodic assessment and feedback that
we will be able to efficiently and
effectively fine-tune the treatments
required to nurture this precious
patient back to health.

OUR PERCEPTIONS

Before we dissect the state of the Bay,
we must recognize that there are
differing perceptions to be considered.
Everyone who cares about the Bay
has their own personal perspective on
what is important based upon their
livelihood, recreational pursuits,
culinary tastes and knowledge about
the Bay gleaned from various sources
and experiences. Often these percep-
tions change through life as we learn

more and are faced with the challenges of supporting ourselves and

To the young child who visits one of the numerous harbors of the
Bay, trash floating on the water’s surface, invariably deposited by



“someone else”, may appear to be the most obvious sign of the Bay’s
health. As that child matures and learns more about the Bay, he or
she may come to realize that the major pollution threat to the Bay is
actually an overenrichment with nutrients and some concern for toxic
compounds in localized areas. As an adolescent in the Bay region,
he or she is exposed to many of the pleasures of the Bay such as
steamed crabs, boating, fishing and birding to name just a few.
These experiences further shape our perceptions of what is important
about the state of the Bay.

As that adolescent matures into the workforce, new realities emerge.
Many professions depend directly upon the Bay, such as the seafood
industry or those that thrive from the numerous recreational pursuits
afforded by a healthy Bay. Other professions, and the multitudes of
people themselves, are actually perceived as threats to the Bay
because of the forests that must be cleared for factories, farm fields
and housing, and because of the chemicals that they spew into the
environment. Before long it becomes obvious that we are all respon-
sible in some ways for the Bay’s problems and that we need to make
tough choices to restore the health of what we perceive to be impor-
tant components of the state of the Bay.

In the sequence of chapters in this report, an attempt is made to
capture the major elements of the Bay’s health that reflect the current
perceptions of scientists, managers and citizens as to what consti-
tutes the state of the Bay. It contains many of the traditional mea-
sures that have been used in the past such as the harvests of seafood,
the quality of its waters and the amounts of poliution reaching the
Bay. These are all critical measures that we must continue to
monitor. But there are new or enhanced measures that reflect a
broadening of approaches to restoring the Bay. In this report, there
is more attention devoted to the state of the watershed where our
activities affect the amounts of pollution reaching the Bay via its
tributaries. There is also more information about the intermediate
linkages between pollution or water quality and our very visible
living resources such as fish, shellfish and waterfowl. These link-
ages include submerged aquatic vegetation, microscopic plankton
and small organisms that dwell in the Bay’s bottom muds. These
biological communities form the base of the food web and must be
healthy to support the more visible living resources that we wish to
see in greater abundance.

We conclude this report with a chapter on citizen involvement in
measuring the state of the Bay. Government agencies cannot afford
to assess conditions everywhere in the Bay and its watershed;
concemned citizens can provide the additional help needed to plug
gaps in our geographic coverage. Involvement of citizens in assess-
ing the Bay’s health also serves to broaden participation in the Bay
cleanup and increase awareness about what all of us can do to
restore the Bay.,

Undoubtedly, our perceptions of the Bay will continue to evolve in
the future. The widening circle of influences impinging upon the
Bay will probably make us look harder at the “airshed”, that
geographic region from which air pollutants reaching the Bay
watershed are released. We may also be more concerned about the
influence of ocean currents which can bring pollutants from
throughout the eastern coast of our country into the Bay. The
migratory nature of fish species which constitute important Bay
resources also link our restoration efforts with those of other east
coast states. And, within the Bay’s watershed itself, we are likely to
challenge ourselves over and over again concerning the degree to
which we can restore the Bay, given the continuing increases in
population and demands for its resources,

We cannot return the Bay to a pristine state, nor will we ever have
the uninhabited expanses that many of our parents and grandparents
knew. We will probably never go back to the days when we could
harvest oysters by the tens of millions of bushels nor to the days
when we could catch as many forty-pound rockfish as our boat
could hold. Those days are gone forever. But, we can have rela-
tively clean water and large, protected areas of marsh and shoreline,
We can have viable fish and bird populations, although never the
“limitless” stocks of fish for all to harvest. And we can have
protections and institutions in place to ensure that a “clean” and
“healthy” Bay will be here for our children and grandchildren.

THE FINDINGS
In the chapters that follow, you will learn, in some detail, about

various parts of the Bay ecosystem that constitute the state of the
Bay. The following is a preview of what you will find:



Conowingo Dam near the mouth of the Susquehanna River.

peak in the 1970s despite a 40 percent increase in flows.
controls, just recently being implemented, are already starting to
reduce the levels of this poilutant entering the Bay from point
sources, such as industries and municipal sewage treatment plants,

« The Bay’s watershed, radically changed by European settlement
three centuries ago, continues to undergo changes that reflect how
we use the land in this 64,000 square mile expanse. Urban, subur-
ban and agricultural lands all leach more pollutants into the Bay
than natural forests or wetlands. About 40 percent of the land is
no longer in its natural state and we are losing wetlands at a rate
of about 8 acres per day.

« An ever expanding population has resulted in higher wastewater
flows to the Bay. Through increased wastewater treatment and bans
of detergents containing the nutrient phosphorus, we have been able
to reduce these point sources of phosphorus by 70 percent since a

I Survey
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+ Inputs of nutrient and sediment pollution from the Bay’s rivers
show encouraging signs. Phosphorus and sediment concentrations
reaching the Bay from rivers draining its two largest watersheds, the
Susquehanna and Potomac, are declining. After many years of
increasing nitrogen concentrations, most of the Bay’s tributaries are
showing a leveling off of this trend and some are actually showing
declines. These resuits, which represent trends throughout most of



the Bay’s watershed, show that both point and nonpoint source
pollution abatement programs are working.

* Nutrient levels in the waters of the Bay and its tributaries are
responding to the frends seen in the inputs of nutrients from waste-
water and the Bay’s rivers. Many regions are showing declines in
phosphorus levels. Nitrogen levels are no longer increasing in most
areas. Despite these promising trends, oxygen levels are still low
enough to cause severe impacts or stressful conditions in the
mainstern of the Bay and several larger tributaries.

* Potentially toxic contaminants stored in the Bay’s bottom sedi-
ments from years of pollution only reach levels of concern in a few
localized areas that have intensive industrial activity and high
population densities. The inputs of many of these pollutants have
already been reduced but additional measures are being studied to
reduce any possible toxic impacts.

* Submerged aquatic vegetation, a critical habitat for fish, crabs,
waterfow] and their food, have increased 75 percent since 1978 in
response to improving water quality. These increases bring us to
about 64 percent of the initial restoration goal. Additional improve-
ments in water quality will be needed to sustain the resurgence in
SAV.

* Important biological communities in the Bay, such as plankton
and bottom-dwelling organisms, reveal underlying concerns in the
food web that sustain some of the more visible Bay species.

* Due to improved reproduction and better control of the harvest,
striped bass, or rockfish, have made a remarkable recovery over the
past decade.

* American shad, which spawn in the Bay’s tributaries, have
suffered huge population declines over the past century due to
overharvesting, blockage of migration routes by dams and habitat
degradation. Controls on the harvest and providing fish passages at
numerous blockage points have led to modest increases in the
numbers of fish returning to spawn. These management measures
along with stocking and habitat restoration are expected to yield
increases in the American shad and similar fish species.

* Prospects for the Bay’s oyster populations remain poor. Overhar-
vesting, habitat loss and diseases have all conspired over the years
to severely deplete the stocks. New management efforts have been
developed to improve this situation.

* The blue crab is currently the most important commercial and
recreational fishery in the Bay. With increasing fishing pressures
and relatively low harvests in recent years, there is growing concemn
for the health of the stocks. Both Maryland and Virginia have
recently implemented new regulations on commercial and recre-
ational crabbers to protect this important resource,

* The Bay’s waterfowl consists of numerous species including some
that are non-native. In general, the native species are undergoing a
long-term decline in abundance. It is hoped that improvements in
habitat, including submerged aquatic vegetation, will help to reverse
this decline.

The findings contained within this report allow for much optimism
but also warn that we are far from declaring victory in our fight to
save the Bay. They show that the Bay is an interconnected system
where activities on the land set off a chain of events that ultimately
yields degraded conditions in the water and declines in living
resources. They show that these conditions, which have resulted
from almost 300 years of abuse, are reversible. The lessons we
learn from these findings, and our willingness to act on them, will
determine the state of the Bay that we leave to future generations.



Watershed Land Use

1¢ Chesapeake Www watershed covers about 64,000 square miles
portions:of six different states:and the District of Columbia.

er, riparian forests also reduce
ing dissolved oxygen levels.
i ana 58 two categories —

Gncmn E.E subtirban lands provide space for homes,
roads, and jobs, and increase the amount of impervious surface
area and stormwater runoff. As a watershed becomes more
developed, the amount of pollutants carried in the stormwater
runoff increases, as does the amount of wastewater and solid waste
requiring disposal.

Chesapeake Watershed Land Use
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Forest

Recent (1985) data show that forest is the dominant land use within the
Bay watershed, but much of these forests are in areas distant from the
shores of the Bay. In some parts of the watershed, forests are rapidly being
replaced by agricultural and urban lands, By the year 2004, the amount of
urban or suburban Iand is expected to increase to 13 percent of the water-
shed.

Source: CBP Watershed Model, Appendix E (1992}

Nonpoint source pollution is greatly dependent upon land use, Nutrient
and sediment washed from forested lands, the most natural and
undisturbed use, are very low compared to urban and agriculture,
Sediment loads are greatest from cropland. This figure represents the
overall year to year average of nonpoint source loads for the Chesapesake
Watershed.

Sources: Nutrient Loads - CBP Watershed Model Base Case Scenario (1991);
Sediment Loads - CBP Watershed Model Appendix C (1991)

The connection between human activities on the land and Bay
degradation is clear. Shifts from environmentally beneficial uses to
less desirable uses increase pollutant loads and challenge water
quality, habitat, and living resource restoration efforts. Nutrient and
sediment loads from forest land are low compared to urban and
agricultural land uses.

Data from 1985 show that forest is the dominant land use within the
Bay watershed, comprising about 60 percent of the land, mostly in
areas far removed from the Bay’s shoreline. Agricultural land,
including pasture and cropland, constitutes about 30 percent of the
watershed. Urban and suburban lands are generally close to the Bay
and its tidal tributaries and cover about 10 percent of the watershed.
Based on projections of a steadily increasing population, the largest
change in land vse will be from forest and agriculture to urban and
suburban. In 1985, about 4.0 million acres of the watershed were
urban or suburban. This number is projected to increase to about 5.4
million acres by the year 2000, an increase of 35 percent over the
1985 acreage.



Forests

lonists first arrived on the shores of the Chesapeake, Thousands of miles of streams have been left unprotected by the

1 vast forest covering over 95% of the watershed. stripping away of their natural riparian (streamside) forest. Ripar-

served as a continuous living filter and regulator of ian forests are critically important to the delicate balance and health

ironment. As the land was settled, the pace of forest  of the Chesapeake Bay ecosystem. The trees filter sediments and

lerated. By the mid-1800s, over half of the forest land nutrients from runoff and their roots stabilize the shoreline and

had been converted to other uses. reduce erosion. Lower nutrient levels minimize the incidence of

. : algal blooms — large areas of dense phytoplankton which consume

have recovered somewhat from their historic lows, but only  substantial quantities of life-supporting dissolved oxygen as they

hed is forested today. From 1980 to 1990, decompose. By shading the water, riparian forests also reduce

e as high as 300 acres per day. summer water temperatures and increase dissolved oxygen levels.

Riparian forests provide habitat and food for wildlife both on the

or most of the Bay’s watershed, forests  land and in the water.

& biological system that supports a clean and

: Eogcoﬁ ‘Bay."Scientific findings clearly show that forests are the
most beneficial land cover for maintaining clean water, While it is
difficult to predict exactly how much forest we can afford to lose
without diminishing the watershed’s role in maintaining the Bay’s

@ health, we are near or exceeding the threshold in many areas of the
watershed.

Some tributary basins of the Bay have lost over 85% of their forests
while others have experienced little or no loss. For example, while
forest acreage is expected to decrease in Virginia and Maryland,

forest land in the Pennsylvania portion of the watershed is projected
to remain stable or increase slightly. The location and distribution of
these forests, however, may be as critical as the total acreage. The
fragmentation of forests into small isolated parcels is especially
common in urban landscapes.

Tony Allred
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