THE CHESAPEAKE BAY PROGRAM: SCIENCE, POLITICS, AND POLICY
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he Chesapeake Bay is the largest estuary in the United States. Over
300 kilometers (nearly 200 miles) long, it is fed by a number of large
river systems. The Susquehanna, for example, supplies 48% of its
fresh water; the Potomac, 26%; and the James, 10%. A molecule of
water entering from the Susquehanna at the top of the Bay takes an average of
six months to reach the Atlantic Ocean. During this long journey, it will cycle
with the tides twice daily, north to south and back, slowly blending with the
salt waters entering from the Atlantic. This is a key feature of circulation because materials which enter the Bay with river runoff spend a considerable
time in the estuary's complex chemical reactor, stirred by winds and cooked
under summer sun.
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Chesapeake Bay Program
Figure 2. The Bay Program's logo.

While Chesapeake Bay has axial
channels 90 to 174 feet deep running
north to south, overall this estuary is
very shallow, with an average depth
of about 7 meters (23 feet). About
10% of the area is less than a meter
(39 inches) in depth and 20% is less
than two meters (6.6 feet). This
shallowness is directly related to the
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traditionally high productivity of the
Bay: the ability of the light to penetrate the water column and reach the
bottom creates ideal habitat for living
things. In a good year, the Chesapeake produces half the blue crabs
harvested in America, and its waters
provide 90% of the spawning area on
the East Coast for striped bass.
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Figure 3. Effects of pollutants on Chesapeake Bay. Features of a balanced system are on the left and stressors
are on the right. This schematic does not include some land-based effects, including deforestation, air pollution, or the wasteful exploitation of the region's water resources.
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T h e major threat to the Bay
comes from the oversupply of nutrients flowing down its nearly 200,000
kilometers (124,200 miles) of rivers
and streams. These fertilizing compounds create classic conditions of
over-enrichment, which lead to eutrophication—overproduction of algae and subsequent die-off, robbing
the water column and much of the
Bay bottom of oxygen. The loss of
bottom oxygen, as algae decompose
during hot Chesapeake summers, has
been a major signal of the Bay's decline. The absence of oxygen in the
water is hostile to life, and denies fish
and bottom-dwelling organisms access to a large portion of the Bay
each year.
Although the Bay has broad shallow areas along its flanks and tributaries, overabundant algae and high
levels of sediment still combine to
block light from reaching the bottom.
Hundreds of thousands of acres in
these underwater habitats were once
carpeted with vast meadows of submerged aquatic vegetation (SAV),
which were extraordinarily valuable
nursery grounds for fish and shellfish. The decrease in light and overload of nutrients contributed to a
precipitous decline in this acreage in
the early 1970s. Restoring these
SAV beds is a major focus for the
Chesapeake Bay Program, and an
interim goal of 114,000 acres has
been set.
In the case of Chesapeake Bay,
the overloading of nutrients is exacerbated by another salient character32

istic: the immense drainage area of all
the rivers feeding the Bay. The watershed extends over lands that total
sixteen times the surface area of the
Bay and its tidal rivers. This vast
land area, reaching as far north as
Cooperstown, New York, is nearly
60% forested. Over 30% is in farm
land, including some of the most intensiely farmed lands and some of the
highest concentrations of farm animals in the United States. It is also
home to 15 million people, most of
whom are clustered around the Bay
and its tidal rivers.
When one puts together these
factors, one has a vast land area
draining into a very shallow body of
water. To put it into perspective, the
ratio of land area to volume of water
in the Bay is 2700:1. Roughly, for
every thousand square miles of watershed there is one cubic mile of
water in the Bay. This ratio is nearly
ten times that for the Gulf of Finland,
the estuary most nearly comparable.
Clearly, what is done on the land directly affects this very sensitive, very
productive natural system called
Chesapeake.
The increasing human population
in the surrounding basin has, over
the centuries, made extraordinary
changes in the ecosystem which once
sustained the Bay as a productive
habitat for fish, shellfish, and waterfowl. We removed or fragmented
vast acreages of forest, paving much
of it, thereby accelerating precipitation runoff and speeding the delivery
of pollutants from municipalities,
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Mean Volume of
Chesapeake Bay Waters
1985-1997

Mafnstein Ji-ay Summer
Dissolved Oxygen Concentrations
TRENDS: There has been
no detectable trend over
the last thirteen years.
STATUS: In 1997 almost
half of the Bay's lower layer
waters had reduced oxygen
(hypoxia). Hypoxic
conditions are stressful for
living resources. Severely
hypoxic waters can also be
lethal. In addition to these
conditions, in anoxic
waters nutrients tied up in
sediments are released to
overlying waters, fueling
eutrophication.
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Figure 4 . Low dissolved oxygen in t h e s u m m e r reflects eutrophication f r o m nutrients entering the Bay f r o m
point and non-point pollution sources.
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Potential Habitat (600,000 acres)

Bay grasses are
vital habitat for fish
and crabs.
Improved water
quality will promote
bay grass growth.
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Figure 5. Submerged aquatic vegetation in Chesapeake Bay has experienced heartening increases since a low
point in 1984. Because of the complexities of flood years, climate, and the success of individual species,
this track record will continue to experience ups and downs as restoration progresses. The goal of 114,000
acres is merely interim, and restoration to original abundance is a decidedly long-term project.
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Am erf can fjmarj Land frigs
An Interjurisdictional
effort Is In place to
restore the fishery:
• MD moratorium since
1980.
• 1984 FERC Mandate
Settlement Agreement
• 1985 ASMFC
Management Plan
• 1989 CBP
Management Plan
• 1992 VA restocking
program
• 1993 Susquehanna
Fish Passage
Agreement
• VA moratorium since
1994.
Somce: National Maiine Fislienos Service Ihiougli NOAA Cliesapeake Bay Olliea

American rjliadi Pnpnfaffnn Trends
GOAL: Restore shad
populations in the upper
Chesapeake Bay.
STATUS:
Interjurisdictional effort
is in p l a c e t o r e s t o r e t h e
fishery.
• MD moratorium in Bay
since 1980
• 1984 FERC Mandate
Settlement Agreement
• Fish lifts operational at
Susquehanna River d a m s :
C o n o w i n g o (2nd) since
1991; Safe Harbor and
Holtwood since 1997.
• 1993 Susquehanna Fish
Passage Agreement
Figure 6. (A) C o m m e r c i a l harvests of A m e r i c a n s h a d f r o m C h e s a p e a k e Bay s h o w
t h e effects of b o t h h a b i t a t d e s t r u c t i o n (by d a m s ) a n d overharvest of a dwind l i n g resource. (B) Population increases as a result of significant m a n a g e m e n t
efforts—restocking j u v e n i l e s a n d r e m o v i n g s t r e a m blockages—need t o be k e p t
in perspective w i t h the vast, lost resources of past centuries.
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agriculture, and industry. The 150
billion vehicle-miles we now travel
annually basin-wide contribute to
atmospheric pollution, much of
which is washed by rain down into
the Bay.
All these stresses have combined
over many decades to reduce the resilience of living resource populations in the estuary at the same time
they have been subjected to increasing harvest pressure by commercial
and recreational fishers. The perception of all these declines, from
oxygen to grasses to fish and shellfish, brought a hue and cry from the
public for action to recover past vitality.
The origins of the Chesapeake
Bay Program, the multi-governmental cooperative effort to restore the
Bay, go back to a five-year (19791983) study funded by the U.S.
Congress in to determine the causes
of the Bay's decline. The study
pointed to nutrient overload as the
primary cause and called for efforts
to reduce phosphorus and nitrogen
loadings. This led to the first agreement on the Bay's restoration in
1983, and to a more detailed set of
goals and commitments in 1987. The
primary goal established in that
agreement was to reduce loadings of
both nutrients by 40% by 2000, in
order to restore the living resources
of the Bay.
The signatories to the agreement
are the governors of Maryland, Virginia and Pennsylvania; the mayor of
the District of Columbia; the chair of
36

the Chesapeake Bay Commission, a
three-state legislative body; and the
administrator of the U.S. Environmental Protection Agency for the
federal government. It is notable that
only one of the six principals is a federal official. The Bay Program has a
very strong sense of cooperation,
with a dominant state role. Goals are
set in the agreement and through a
series of directives, which serve as
executive orders and are adopted at
the annual meeting of this sixmember Chesapeake Executive
Council.
The cooperative nature of the
program is aided by the fact that nutrient pollution is not strongly regulated under the major federal environmental statutes. The Clean Water
Act has until very recently dealt
mostly with pathogens and toxins,
and the Clean Air Act has only recently begun to consider the effect of
airborne nitrogen on water bodies.
Thus, in order to make progress on
nutrients, it has been necessary for
the Bay states to agree on such measures as banning phosphate detergents, funding nitrogen removal at
sewage treatment plants, and working with agricultural interests on
management practices. While the
Bay Program provides no exemption
from the regulatory requirements of
national environmental statutes, in
many cases states and localities have
enacted more stringent laws and effectively stayed ahead of the regulatory process.
In order to manage a system as
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Source: Chesapeake Bay Program Phase IV Watershed Model.
Data include total nitrogen and phosphorus loads delivered to the Bay, from point and
nonpoint sources, from Chesapeake Bay Agreement jurisdictions : MD, PA, VA and DC.
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GOAL: Reduce controllable
loads of nutrients 40% by
the year 2000 and maintain
those reduced levels into
the future.
S i A i US: Phosphorus
loads delivered to the Bay
from all of its tributaries
declined 6 million Ibs/yr
between 1985 and 1997. We
expect to reach the goal by
2000.
Nitrogen loads declined 32
million Ibs/yr. More will
need to be done in order to
meet the goal by 2000.
Maintaining reduced
nutrient levels after 2000
will be a challenge due to
expected population growth
in the region.

Figure 7 The C h e s a p e a k e Executive Council has t a r g e t e d a 4 0 % reduction in t o t a l loads (under h u m a n control)
of phosphorus and nitrogen by t h e year 2 0 0 0 . The c o m m i t m e n t is to cap loads at t h a t level into t h e future.
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complex as the Chesapeake and its
watershed, it is necessary to deal
with the full range of resources and
impacts. For example, the focus on
restoring the living resources requires managing fish and shellfish, as
well as protecting and restoring underwater grasses and other habitat.
In addition to tracking and upgrading sewage treatment plants, much
effort and a large portion of program
funds have gone into reducing agricultural pollution. The Bay Program
has led the effort to evaluate and deal
with airborne sources of nutrients,
and to promote forest buffers along
rivers and streams.
This comprehensive watershedwide approach is achieved through a

system of committees, subcommittees, and work groups involving the
full range of stakeholders, including
numerous state and regional agencies, nearly two dozen federal agencies, citizen groups, scientists and
academics, local governments, and
many others. Just listing participants
in these groups takes nearly a hundred pages. While the sheer size of
this undertaking can seem overwhelming to the newly initiated, over
time folks find their way around and
usually come to agree that a comprehensive, ecosystem-based approach
to the recovery of a watershed this
huge, achieved through a consensus
process, is not a simple matter.
Nonetheless, it can be fun!

William Matuszeski, Chesapeake Bay Program Office, U. S. Environmental
Protection Agency, 410 Severn Avenue, Suite 109, Annapolis, Maryland
21403
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