ollowing European coloni-

zation and with the advent

of the Industrial Age, the
Chesapeake Bay became an
estuary under intense and
growing pressure. As Ameri-
can society moves further
into the Information Age,
new questions arise about
just how much we will be
able to shape the world of
the future, and how much
will be shaped by forces
that remain beyond our
control.

This report has put forward
three potential scenarios for the
future of the Chesapeake Bay.
Clearly, projected outcomes differ
markedly: from the inertia of continuing
along the path of recent trends to the conscious
decision to implement a range of feasible alterna-
tives. As articulated in the separate chapters, the
Chesapeake region of 2030 will see very different
futures, depending on the course chosen at the
beginning of the 21 century. A quick summary

reveals the following findings.

If recent trends continue, the area of additional
developed land in the Chesapeake watershed will
increase by more than 60 percent by 2030, resulting in
the loss of more than two million acres of forests and
agricultural land. At the same time, impervious

surface areas will increase by more than 25 percent in

Skip Brown

many sub-watersheds, further
degrading the quality of streams
throughout the central part of the
Chesapeake watershed.

Continuing recent trends

will also mean that nitrogen
loads to the Bay will grow by
over 30 million pounds per
year—more than 10 percent
of current nitrogen load-
ings—due to land develop-
ment and population
growth causing increased
nonpoint-source runoff,
more sewage discharge, and
greater numbers of septic
systems. Phosphorus loads will
grow by about 3 million pounds
per year—about 15 percent of
current total loadings. Meanwhile, air
quality will deteriorate as the vehicle miles
driven continue to grow faster than the population
and outpace improvements in auto emission technol-
ogy.

If, however, feasible alternatives are put in place,
creative growth management and strategic land
preservation efforts could reduce the development of
resource lands to less than 400,000 acres. The amount
of impervious surface would also increase at a much
slower rate than in the Recent Trends scenario.

Given a Feasible Alternatives scenario, nitrogen
loads to the Bay from new development and
population growth drop by 143 million pounds a
year, less than half the level projected under the
Recent Trends scenario. Strategically preserved and
restored riparian buffers would also further






public forests (e.g., uses other than timber harvest-
ing) can ultimately help preserve these lands. Such
uses include various forms of recreation and tourism
that incorporate an appreciation of wildlife and the
importance of wild lands for human relaxation and
renewal.

These changes and improvements in forest
management would increase the quality and quantity
of forests through strong recognition of their
environmental and economic importance. While this
ethic may currently inform the
management of some public lands,
such as public parks or national
forests, it has been less evident on
private forestland.

The region should strengthen
the economic infrastructure for
forest products, including better
product development and market-
ing, in addition to increased
awareness and more active man-
agement. At present, too many
trees leave the region to be made
into value-added products, with a
large share of the profits leaving
the watershed.

With the development of more
sophisticated social attitudes and
improved management, including a willingness to
receive immediate short-term instruction and assis-
tance, the region will see an improvement in the
function of forests and, therefore, in local and re-
gional effects on nutrients and water quality. This
change in forest management could have important
long-term impacts on the watershed’s forestlands
and enable the region to respond to environmental
change, such as shifts in climate and acid rain. In the
end, the character and quality of forests in the
watershed will help to determine the quality of
waters entering the Chesapeake Bay.

AGRICULTURE

If recent trends in land use continue, urban and
suburban expansion will result in the loss of almost

700,000 acres of agricultural land. As noted above,

with less farmland available to go out of production,
agriculture-to-forest conversion could decline,
particularly in the Ridge and Valley and Appalachian
Plateau provinces. As already witnessed in many
parts of the watershed, the demand for undeveloped
land will raise prices, continuing to fragment existing
farmland and alter the character of rural areas. Small
farmers will find it difficult to make a living from
traditional farming as global markets and other

economic forces erode profits.

Not all recent trends are bad, of course, and

improvements in technology, as well as certain
elements of globalization, will have some positive
effects on agriculture. Given agriculture’s present
course, however, projected changes will push exist-
ing farms toward a greater dependence on intensive
agriculture, with both positive and negative results
(e.g., greater volume and efficiency, but also greater
wastes and environmental impact). Without proper
handling, increases in animal waste could cause
significant problems for the current effort to reduce
nitrogen and phosphorus inputs to local waterways.
If, though, feasible alternatives are put in place,
land preservation efforts, combined with programs
that support the economic sustainability of farming,
would preserve open space and maintain viable rural
communities. With the implementation of creative
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Transportation Habits

Americans are inextricably linked to their cars. Cars—and trucks
and SUVs—are wonderful inventions, and allow remarkable free-
dom of movement. A dependence on cars and trucks carries with it
a range of problems, however, including:

Heavy use of resources, including finite fossil fuels.

Release of harmful emissions, including not only poisonous gases
(e.g., carbon monoxide) but also nitrogen oxides, which add a
considerable burden to the Chesapeake system—estimated at
about a quarter of total nitrogen loads.

Increasing use of valuable land for more roads and highways, with concomitant noise pollution near
those roadways.
Rising rates of traffic-related accidents, injuries, and fatalities—as well as lost time, increased stress,
and “road rage.”

Bob Nichols, USDA NRCS

Technical solutions, such as fuel cells, may alleviate some of the resource-related problems associated
with automobiles, as well as many of the harmful emissions. A more difficult problem may prove to be
the development patterns that have evolved in concert with increased dependence on cars and trucks.

Development Patterns
In many parts of America, independent lifestyles form an integral part of the cultural fabric and often
translate into large single-family homes on increasingly large lots. Such a lifestyle also fosters greater
dependence on the automobile. Even apartment dwellers can experience a sense of freedom and
autonomy when they hop in their cars and head for the open road. Unfortunately, they often find that
open road clogged with traffic. One study estimated that Washington, D.C.-area motorists, for ex-
ample, find themselves stuck in traffic jams an average of 76 hours each year.' Moving farther and
farther from the aggravations of city life, the typical modern commuter spends hours in the car, and
many dollars on gasoline and maintenance.While the populace may understand the economic and
environmental benefits of cluster development and more centralized building patterns, they will not
necessarily embrace such development. Key to changing the way we use the land will be the following:

Departing from roadside strip development to the formation of small village centers for shopping

and offices. Such development should take advantage of circular rather than linear designs, creating

more appealing and walkable space.

Making development more attractive. Shops and offices need not be ugly structures surrounded by

a sea of asphalt. Parking garages integrated into developments and walkways linking buildings can

:)e(;::ehasae the parking lot and re-emphasize walking and | T P ﬂr

Bolstering designated growth areas. Rather than having growth

areas serve as mere receptacles for increased density, planners

can feature these areas as models, with improved infrastruc-

ture, design criteria, and protected parks and public spaces. —

Pursuing full-cost pricing for expensive far-flung infrastructure. ! -

Those who wish to have roads, electric lines, and other

amenities carried out to previously undeveloped areas will ) el

have to bear a fair cost; otherwise, general tax revenues

subsidize sprawl.

Tim McCabe, USDA NRCS




Susquehanna River

The Susquehanna River is the largest river emptying into the Atlantic Ocean with its watershed fully
contained within the borders of the United States. Originating in New York State, the Susquehanna
slices through the center of Pennsylvania. Shallow and essentially non-navigable for most of its length,
this massive waterway drains a primarily agricultural watershed, missing influential urban and industrial
centers of both the east and the west but passing through coal and iron ore mining as well as timber
harvesting areas. While this no doubt relieves the river of some contaminant burdens associated with
big industry, it also means that it lies largely outside the traditional spheres of political clout.

Because of its sheer size, the Susquehanna dominates the Chesapeake-area landscape from a
hydrologic point of view. Comprising about 43 percent of the Bay’s watershed, the Susquehanna
contributes about 40 to 70 percent of the nitrogen entering the Bay depending on annual flow.? The
nutrients coming down the Susquehanna flow primarily from farm fields.

A key challenge in the restoration of the
Chesapeake is reducing the flow of sediment and
nutrients down the Susquehanna, without placing
an unfair burden on the farmers trying to make a
living there.While reducing sediment loads,
experts will also have to solve the problem of
dams, such as the Conowingo, that have trapped
sediment for decades and will soon reach their
capacity as sediment dikes. Not only will more
sediment reach the Bay once this limit is reached,
but subsequent large storms will likely scour
some of the trapped sediment and send a slug of
dirt and nutrients into the upper Bay. It will be
difficult, if not impossible, to restore the
Chesapeake Bay without a sustained focus on the
Susquehanna River.

Economics

Perhaps the greatest challenge of all will be money. What will be the health of U.S. and regional
economies in the year 2030? What will the Gross Domestic Product be? Productivity? Unemploy-
ment rate? Will Americans feel that they can afford environmental programs and restoration efforts?
Central to this question will be what Americans are willing to pay for. For example, some estimates
suggest that in Maryland alone, upgrading aging waste treatment plants will cost some $4.3 billion in
the next two decades or so.* Will citizens be willing to pay increased fees for advanced waste and
stormwater treatments! Will they pay more for more environmentally friendly homes and automo-
biles? If consumers “vote with their dollars,” will they opt for fancier cars, larger homes, more perfect
lawns—or for cleaner air, healthier forests, a restored Bay? What will be their sense of community?

Clearly, we must continue finding ways to blend economics and environment, to couple healthy social
systems with healthy ecosystems. If the experiences of some countries—in Eastern Europe, for
example—are any indication, ignoring the environment for short-term economic gain will prove more
costly in the long term.Whether or not Bay-area residents will agree as we approach the year 2030
remains to be seen, but legislation at the federal and state levels, especially since the 1970s, has
indicated a powerful will on the part of the citizenry to protect the environment from despoliation,
even as the country experienced some of the highest levels of production and prosperity in its
history.

Bob Nichols, USDA NRCS




programs, fewer than 300,000 acres of agricultural
land would be lost to new development. Technologi-
cal advances and improved policies would resolve
animal waste problems, improve efficiency, and
provide financial planning and business manage-
ment aid to farmers. Beyond this, various economic
and environmental policies, along with behavioral
changes, could further ensure
the existence and success of
agriculture in the watershed.

If farming can remain
viable in the Bay’s drainage
basin, the region will retain
some of its rural character,
offering distinct areas for rural
and urban living, while avoid-
ing the threat of sprawling
sameness across the watershed.

CHESAPEAKE BAY AND
1Ts ECOSYSTEM

The choices that individu-
als and society at large make at
the beginning of the 21*

Kent Mountford

century will ultimately deter-

mine the condition of the Bay ecosystem—
possibilites that range from worse than its low point
in the 1990s to a state approximating that of the
1950s. Population growth and development could
easily reverse recent gains. If, however, we decide to
fully implement feasible alternatives, we could see a
Bay with much clearer water, up to five times more
submerged aquatic vegetation, little or no anoxia in
bottom waters, sustainable production of valued
fishery resources, and improved biological resilience
to future shocks.

Even steadfast efforts to fully implement the
commitments made during the 1980s and 1990s
could well result in only modest improvements. To
achieve the full benefits listed above will require
application of improved technologies, active environ-
mental restoration, and a societal commitment to
spread more slowly and carefully across the land.
The landmark Chesapeake 2000 agreement sets us on
that course by posting some ambitious goals, but
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many blanks remain on how to reach these goals.
While it is difficult to imagine how many of the
Chesapeake 2000 goals can be met in less than ten
years, we hope that Chesapeake Futures provides some
inspiration through additional ideas founded on
scientific understanding. Furthermore, the need for
environmental management will not end, but con-
tinue into the future. By 2010,
we will have learned more
about the responses of the
ecosystem to our efforts, unan-
ticipated surprises will have
emerged, and new technologies
will have come online. We must
fully account for all of these as
we carry on toward 2030 and
beyond.

FiNnAL THOUGHTS

The primary question, when
considering the Bay’s future,
centers on whether or not those
who live in the watershed will
be able to reverse recent
trends—of the past 50 years in
particular—or whether growing population, un-
checked resource consumption, and a casual disre-
gard for the natural environment will overwhelm our
attempts to restore the Bay and its fisheries and
wildlife.

The choices faced by the region are far more than
rhetorical. Consider, for example, the well-known
examples of DDT and lead-treated gasoline. The
effect of DDT on wildlife, including bald eagles and
ospreys, is now well understood. The danger of even
low levels of exposure to lead, especially for young
developing minds, has also become evident. At the
time that authorities threatened to ban DDT and
lead-treated gasoline, however, some questioned the
science behind these decisions and warned of dire
economic consequences. Looking back, it appears
clear that not only were such bans worth the eco-
nomic cost, but that not outlawing these substances
would have carried greater costs than our society
would have wanted to bear.




When the landmark study of the Chesapeake Bay
began in 1976, U.S. Senator Charles “Mac” Mathias—
largely credited with gathering support to fund the
study—wondered if large industries such as
Bethlehem Steel would prove to be the primary cause
of the Bay’s decline.> After years of research,
however, it became apparent that in addition to toxic
compounds from business and industry, the Bay
faced an onslaught from the watershed as a whole—
from sediment and nutrients washed from farm
fields and construction sites to nutrients finding their
way to the Bay through waste treatment plants,
septic systems, and groundwater.

With the exception of air pollution from the Ohio
River Valley and other areas outside the region, most
of the Bay’s problems begin with those who live and
work in the Chesapeake watershed. Although the
diffuse nature of this pollution poses significant
difficulties for its control, individuals can help in
several ways. Waters entering the Bay can be much
cleaner, for example, if individual farmers adopt
more rigorous programs to limit overuse of
fertilizers,
herbicides, and
pesticides and to
control animal
waste; if individual
homeowners learn to
use less fertilizer and
pesticide on their
lawns; and if urban
and suburban
dwellers pay a little
extra for wastewater
and stormwater
treatment.

Ron Nichols, USDA NRCS

CHOICES FOR THE CHESAPEAKE

This report began with a look at the past, and at
the evolution of change to the Bay since the Colonial
period. It ends on a hopeful note, mindful of how
improved technologies—despite their tarnished
reputation—have also addressed difficult
environmental problems. One thinks of the building
of waste treatment systems, such as Baltimore’s Back

River plant in 1912, which not only reduced noxious
odors but also helped to stop the spread of human
pathogens that caused outbreaks of typhoid and
other dangerous diseases. More recently, the
adoption of advanced wastewater treatment
technologies by waste treatment plants has reduced
the input of nitrogen and phosphorus from
municipal sewage. The Chesapeake Bay Program
predicts that by 2005 almost 131 major municipal
wastewater treatment facilities will have BNR or
NRT, treating about 63 percent of the wastewater
flow in the region.® The ultimate significance of this
technology implementation will depend on the
actual levels of nitrogen removal achieved.

Other technological advances have helped to
scrub smoke stacks, filter water, and treat chemical
wastes. Most of these extremely important advances
have taken place in industry, or in large municipal
systems, such as wastewater or drinking water
plants. A key challenge for the coming decades will
be whether public policies and private practices can
take advantage of such technological advances, along
with creative think-
ing and wise leader-
ship, to further
reduce the flow of
nutrients, sediment,
and toxic com-
pounds into the Bay
and its tributaries
from the many
diffuse nonpoint
sources throughout
the watershed.

Of the three
scenarios in this
report, only Feasible
Alternatives appears to offer considerable promise
for reversing the negative trends of the post-World
War II period. A significantly cleaner Bay, with
improved bottom habitat and increased oxygen
levels, will likely result from more pronounced and
creative efforts in several areas. For example:

[l Implementing advanced nutrient removal at all

major waste treatment plants.
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Putting progressive agricultural practices into
effect, such as precision subsurface nutrient

application, cover crops, and effective buffers.

Designing new development—as well as
retrofitting existing development—in ways that
will save land area and decrease harmful runoff.

Managing fisheries with a multi-species,
ecosystem-based approach that accounts for the
Bay’s overall food web and the health of key
habitats.

Taking advantage of new technologies, from fuel
cells to solar energy, to reduce the combustion of
fossil fuels and the emissions that result.

Improving mass transit in meaningful ways,
reducing congestion on the region’s highways.
and decreasing demands on fossil fuels and other

finite resources.

Undertaking large-scale, proactive restoration
efforts, such as building high-relief oyster reefs
and, in concert, extensive underwater grass beds
to improve bottom habitat and to create positive
feedback loops in the Bay’s nutrient and oxygen

cycles.

In conclusion, moving forward with a range of
innovative and creative techniques is necessary if we
are to reach the fundamental goal of restoring the
Chesapeake Bay’s clarity and productivity. Anything
less will result in incremental improvements that will
likely be overwhelmed in the long term by the
deleterious effects of unplanned or poorly managed
land use development. The projected outcomes are
fairly clear. The choices, while challenging, are ours
alone to make.
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