
A profound relationship exists between the water of the

Chesapeake Bay and the huge area of land that comprises the

Bay’s watershed. With a water surface for the tidal Bay of only

4,000 square miles and a watershed of 64,000 square miles, land

surface exceeds the water 16 times over. Some 50 rivers and

thousands of streams reach up into the watershed from the Bay

like the roots of a great tree. These tributaries, each with their

own watershed, directly connect farms, forests, and communities

throughout the watershed with the Bay.

The Bay has always been a place of change. From the quiet, con-

stant changing of the tides to the increasing roar of highways,

change has marked and made the Bay what it is today. What the

Bay will be in the future, however, will be determined by how

we respond to the changes now occurring throughout the watershed. In 25 years,

assuming growth in the watershed continues at the same rate experienced during the

1990s, more than 3,500 square miles of additional resource lands (forests, wetlands,

farms) will be converted to urbanized uses–an area equal to 50 Washington, D.C.s. Is

this the future we want for the Chesapeake Bay?

Fortunately, we have the capacity to create a different future in which: 

• state and local economies are strengthened by new development; 

• " s m a rt growth" centers are networked by telecommunications and an 

e fficient transit system; and

• natural lands are preserved for the continued productivity and livability of 

the Chesapeake Bay and its watershed.

An environmentally sound future for the Chesapeake Bay watershed is far from cer-

tain. Unless we change the way we use land, today’s sprawling development patterns

will overwhelm progress made to date to improve the health of the Chesapeake and

quality of life throughout the watershed. We face difficult, but clear, choices, and

nothing less than the Chesapeake Bay is at stake.

Land and the Chesapeake Bay
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Chesapeake Bay by the numbers

The watershed includes parts of six states 
and the District of Columbia, with

headwaters in Cooperstown, New York.

The Susquehanna River is the source of 
45 percent of the Bay’s fresh water.

The Chesapeake Bay estuary is 195 miles 
long and 4 to 30 miles wide, with a 

shallow average depth of only 22 feet.

The Bay is home to more than 
2,700 plant and animal species.



A p p roximately 400 years ago, when Europeans first began to arr i v e

in significant numbers, the lands of the Chesapeake Bay watershed

w e re largely in a natural state. Forests covered 95 percent of the land.

Wetlands covered over 3.5 million acres and underwater grasses are

estimated to have covered 600,000 acres. 

These re s o u rc es– f o rest, wetland, and underwater grasses–e a c h

s e rve to regulate the flow of ru n o ff and filter the contaminants

out of it as it moves across the land and through streams and

rivers to the Chesapeake Bay. Streamside forests and wetlands

can reduce the nutrient and sediment contamination in ru n o ff by

as much as 90 percent. The maintenance of the filtering function

of forests and wetlands –p a rticularly those adjacent to water-

w a ys– is critical to the Bay’s ability to support life, including

c o m m e rcially important species like crabs, shad, and oysters.

The destruction of the Bay’s natural filters
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The Bay’s great 

green filter 

becomes a dirty 

gray funnel.

Natural resource lands provide buffers that filter

rainwater before it runs into the Bay; 

Conversion of natural lands increases the rate and

volume of ru n o ff, which washes more sediment and

pollution directly into the Bay.

As the watershed’s population gradually increased from the base

of roughly 100,000 in the early 1600s, many of these natural lands

w e re converted to farm, town, or city. For the better part of the

past four centuries, the majority of this development was concen-

trated around central urban areas. A pattern of low-density land

use over the past 20 to 30 years, however, has exacerbated the

movement away from existing communities and increased the rate

of conversion of natural lands. To d a y, only 53 percent of the

w a t e r s h e d ’s streams and shorelines are buff e red by riparian

f o rests. Pennsylvania, Vi rginia, and Maryland have lost 56 perc e n t

of their wetlands since colonial times. And underwater Bay grass-

es, damaged by nutrient and sediment pollution, cover only 12

p e rcent of their historical acre a g e .

The destruction of these re s o u rces compromises the vital filt e r-

ing function of the watershed’s natural lands and contributes sig-

nificantly to daily pollution loads that reach the Bay. Water qual-

ity is degraded and fisheries are deprived of essential habitat. In

fact, the Bay will never achieve many of the goals that conserv a-

tionists consider essential to assuring its future – such as under-

water grass coverage of 225,000 acres or the restoration of

125,000 acres of wetlands and 5,000 miles of forested stre a m

b u ff e rs –unless we can stanch the loss of open re s o u rce lands.



Watershed population trends and settlement patterns
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In contrast to historic patterns, growth in the Bay region over the

recent past has been rapidly away from the towns and cities that

have been the region’s social, cultural, and economic centers. The

affluence of the last half century, and particularly the last 20 to 30

years, along with intentional and unintentional government and

corporate policies, has spurred a low-density development trend

that is accurately described as sprawl. As the name implies, sprawl

is a loose and ill-fitting patchwork of often disconnected and some-

times isolated subdivisions and strip commercial development, all

without distinct edges and virtually bereft of transport a t i o n

options. Sprawl has devastating social, economic, and environmen-

tal impacts on the Chesapeake Bay.

The negative impact of population growth on the Bay has been made

even more severe by the sprawling decentralization from existing

towns and cities to previously rural areas. The most dramatic shift

has occurred close to the Bay itself. Between 1987 and 1997, the pop-

ulation of Loudoun and Staff o rd Counties in Vi rginia each incre a s e d

m o re than 70 percent. In the same time, however, the population of

Washington, D.C. and Richmond, Vi rginia declined by 17 and 7.5 per-

cent, re s p e ct i v e l y.  Not all counties gained in population. Alleghany

C o u n t y, Vi rginia and Allegany County, Maryland declined over 8 and

4 percent, re s p e c t i v e l y, while in Pennsylvania, rural Camero n ,

Cambria, and Lackawanna counties declined by more than 5 perc e n t

each. This imbalance also shows itself in job numbers for central

cities and towns. Between 1993 and 1996, for example,

Washington, D.C. (-4.2 percent), Baltimore (-3.6 percent), and

Richmond (-16.5 percent) all lost jobs. Over the same period,

employment in the suburbs around them grew at rates of 10.1 per-

cent, 10 percent, and 27.6 percent, re s p e c t i v e l y. In fact, from 1980 to

1994, Washington lost 17 percent of its population, while its suburbs

gained by 18 percent. Both Washington and Baltimore have lost, on

average, 10,000 residents per year through the 1980s and 1990s. 

The shift away from cities carries with it serious implications for

the future economic strength and the capacity to fund infrastruc-

ture, such as public schools, public safety, and transportation facil-

ities. As their public infrastructure deteriorates, the desirability of

cities and towns is lessened and pressure increases on open

resource lands. Although these recent historical population move-

ments are important determinants of sprawl today, the Bay water-

shed is also undergoing significant demographic shifts that can

have equally momentous ramifications for future development pat-

terns. First, the population is aging; over the next twenty years,

some parts of the watershed will experience more than a 125 per-

cent increase in the population aged 60 years and older. In addition,

household size is declining steadily. Taken together, these trends

translate to vastly different housing needs in the future than in the

past. Seniors do not need (and many will not want) large homes on

large lots far removed from services and activities. In 2020, house-

holds that average 2.5 persons will need substantially less space

than households that until recently averaged 3.5 persons. We must

plan now for more efficient, smarter forms of growth.
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Household size trends in Maryland

MOP, 1999

Changing household needs in Maryland

U.S. Census and Transit Advisory Panel, 1999
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Recent explosive growth in some areas

is unsustainable and will not meet the

changing needs of our population.

Baltimore’s settlement pattern 1930s-2020

Population growth in Virginia, 1790-1997

U.S. Census

Average people per household

1930s – Vibrant central cities, growing steadily from the mid-
1800s, meet residential and business needs throughout the re g i o n .

B a l t i m o re City: 804,800    Baltimore County: 124,500

1950s – Move to the suburbs is underway as most cities begin
to lose population and counties begin rapid gro w t h .

B a l t i m o re City: 949,700    Baltimore County: 270,200

1990s – Cities are eclipsed by surrounding counties as gro w t h
in the latter is fed by abandonment of the form e r. 

B a l t i m o re City: 734,800    Baltimore County: 694,100

2020s – Continuation of current patterns will 
lead to degradation of previously rural areas and 
u n d e rutilization of central cities.

B a l t i m o re City: 604,700   Baltimore County: 776,000



waters flowing into the Bay. The character of the formerly open land

is also compromised. 

S p read-out, inefficient development patterns have both direct and

i n d i rect impacts on a variety of habitats important to the Bay

re g i o n ’s quality of life. On the land, sprawl directly causes frag-

mentation of formerly large forested areas. Land-based wildlife

that depends upon contiguous forest for basic habitat needs, such

as migratory, Neotropical bird species, are now in decline. Larg e

mammals, such as deer, have been forced into smaller and small-

er areas as natural predators have been driven away and natural

balances upset. As lawns displace meadows and culverts re p l a c e

s t reams, rare denizens of these special places, such as bog turt l e s

and salamanders, are imperiled.

I n d i re c t l y, sprawl also adversely affects aquatic habitats of the

Chesapeake Bay. As noted, the nature of rainwater ru n o ff changes

drastically with sprawl and with increases in imperv i o u s n e s s .

Water rushes into streams, scours the bottom, and pulls tons of

sediment into great plumes. The suspended sediment clouds the

water column, and the resulting turbidity inhibits the growth of

essential underwater grasses. Sediment also covers up benthic, or

bottom-dwelling, cre a t u res – especially oysters, which are seden-

tary. These filter-feeding oysters are a critical link to keeping the

Bay clean, and their reefs provide important habitat for other Bay-

dwellers. The runoff from streets, rooftops and suburban lawns

also carries with it large amounts of nutrients and toxics, as is

shown in the next section of this re p o rt .

The insidious effects of land conversion

76

The Chesapeake Bay Foundation estimates that every year

a p p roximately 90,000 acres of "natural" lands (forest, farm and

wetland) are converted to "urban" lands (residences, commerc i a l

and office use, industrial space, and roads). Every acre convert-

ed re p resents a shift in the function of land in the watershed

f rom filter to funnel. 

Although significant strides have been made to reduce nutrient

pollution from agriculture and sewage treatment systems and

t h rough better construction practices, the benefits of these

investments are challenged by low-density development. S e p t i c

systems for residential development, for example, curre n t l y

account for only about 6 percent of the nitrogen entering the Bay.

But that figure re p resents an increase of almost 20 percent over the

past decade –a trend that is expected to increase. 

Development patterns are reflected in the rate at which land is con-

v e rted to urban uses – i n e fficient patterns lead to destructive land

consumption. In the metropolitan Washington, D.C. area, for exam-

ple, the rate at which land is being consumed exceeds the population

g rowth rate by almost 2.5 times. There are many rational explana-

tions for the recent move to the suburbs, from financial ability to per-

ceptions of safety and school quality to a desire for new constru c t i o n .

Businesses move to be close to customers or to utilize cheaper, open

land for more space. The most salient explanation, however, is the

belief that such a move enhances quality of life. Rapidly incre a s i n g

rates of land consumption, however, lead to dispro p o rt i o n a t e l y

g reater loss of natural lands and the inevitable degradation of the
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Forestland decline in Va. and Pa.

U.S. Forest Service, 1992 

Watershed farmland loss 1987-1997

U.S.Census of Agriculture, 1997

Sprawl development

As development sprawls away from existing communi-

ties, the quality of life touted as the suburban dream

is degraded along with the quality of the natural Bay.

1900 1953 1972 1992

Washington-Baltimore
population dispersal

Baltimore-Washington Regional Collaboratory

(1,000 acres)

(acres)



Development’s effect on water and air quality

Sprawling development patterns throughout the watershed con-

tribute to troubling declines in air and water quality. These declines

threaten the health of both wildlife and humans.

As natural lands are converted to developed uses, increased runoff

rates overburden storm sewers and streams. In areas where storm

and sewer lines are not completely isolated from each other, "com-

bined sewer overflows" flush raw sewage into streams. Stream

flooding scours stabilizing plants out of the beds and banks, erodes

habitat, and leads to more severe future flooding. According to

American Forests, a 32 percent loss in forest canopy in the Baltimore -

Washington area from 1973 to 1997 re s u l ted in a 19 perc e n t

i n c rease in ru n o ff (from each 2-year peak storm event). The

g roup estimated that the construction of stormwater re t e n t i o n

ponds and other engineered systems to intercept this ru n o ff

would cost $1.08 billion.

I n c reased development in previously rural areas sometimes

t h reatens human health when groundwater is contaminated or

when groundwater levels in aquifers are drawn down. In 1998,

the U.S. Geological Survey re p o rted that 40 percent of water sam-

ples from wells in agricultural areas underlain by limestone in the

Lower Susquehanna and Potomac River basins contained nitrate

concentrations that exceeded the U.S. EPA’s Maximum

Contaminant Level. In the Lower Susquehanna basin, coliform

bacteria were detected in water from nearly 70 percent of the

household wells sampled, which indicates that the water should

not be used for drinking without treatment. 

As settlement patterns spread far and wide, the likelihood of

i n c reased air pollution burdens is virtually assured. The next sec-

tion of this re p o rt discusses transport a t i o n ’s affect on air quality,

but in large measure, the equation relating sprawl to air quality is

a simple one: Spread-out development patterns demand more and

m o re driving, and the ever- i n c reasing number of miles we drive

and trips we take cause air pollution and, eventually, water pollu-

tion. The loss of forestland also reduces the filtration of air pollu-

tants. Canopy loss in the Baltimore - Washington area alone re p re-

sents an increase of 9.3 million pounds of air pollutants per year,

a c c o rding to the American Forests study noted above.

The Center for Watershed Protection has studied the relationship

between the amount of impervious surface (pavement and

rooftops) a small watershed contains and the quality of its localized

surface waters. As a stream’s watershed approaches an impervious-

ness of 10 percent, adverse in-stream impacts begin to show. At 15

percent imperviousness, the stream is beginning to be highly

stressed.  By the time the imperviousness of the local watershed

reaches 20-25 percent, the stream is virtually devoid of complex life

and, depending upon local conditions, may be either "dead" or

nearly so.  Even watersheds intentionally zoned for low-density res-

idential development, such as Virginia’s Occoquan watershed in

southern Fairfax County, are near the 10 percent danger mark, and

customary suburban sprawl densities of one-half to one-acre lots,

together with auto-dependent strip commercial areas, reach well

into the 15-20 percent imperviousness zone. Urbanized areas with

moderately high densities and clustered development accommodate

m o re people over a smaller land area, and present the opport u n i-

ty for more eff i c i e n t treatment of runoff. The Bay is an ecosystem;

it can only be as healthy as are its thousands of tributaries.
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Pollutants in runoff are contingent 

upon development patterns, particularly

the total amount of paving.

Nitrogen loads by use (lbs./ac./yr.)

Streamflow

Development

Construction 

Equipment

5.5%

Industrial

6%

Railroads

5%
Farm

Equipment

5%

Vehicles

31%

Vehicles are the 

second leading 

airborne source of

nitrogen oxides 

(NOx) in the

Chesapeake region.

Utilities

47%

Terrene Institute, 1994

Roads Commercial       Lowdensity & Forest
single family

Airborne Sources of Nitrogen Oxides

U.S. EPA, 1997



Transportation’s effect on the watershed quality
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The low-density development patterns that have wreaked havoc on

the Bay’s ecosystem have also increased traffic by rigidly isolating

watershed residents from vital services, at ever- i n c reasing distances.

The result of such patterns is an almost total reliance upon the auto-

mobile, which becomes necessary for virtually any errand or trip.

The issue is not just population growth: From 1970 to 1994, the pop-

ulation in the Chesapeake Bay watershed grew 26 percent while vehi-

cle miles of travel (VMT) in the watershed increased by 105 perc e n t .

Road building, long assumed to be the answer to transportation

problems, is an increasingly dubious solution. Recent empirical

studies have demonstrated that "induced travel"—new auto trips

attracted to new or widened roads—account for a substantial pro-

portion of traffic on the new facilities. According to the Baltimore

Regional Transportation Plan, spending $16 billion in the next 20

years will only modestly slow the rate at which congestion worsens.

In 1999 the Surface Transportation Policy Project analyzed 15 years

of data from the Texas Transportation Institute to conclude that

building roads does not necessarily reduce congestion. For e x a m-

ple, within eight years of construction to widen parts of

Interstate 270 in suburban Washington, D.C. to 12 lanes, traffic

exceeded levels projected for 2010.

The way in which transportation money is spent also raises questions

of equity to the population as a whole, as well. In the 1999 re p o rt ,

Costs of Sprawl in Pennsylvania, a typical example is noted in

Philadelphia, which received 50 percent fewer transport ation dollars

per capita than suburban areas with similar transportation pattern s .

Tr a n s p o rtation is about more than roads, but funding has long had a

biased focus on roads–federal spending on roads, in fiscal 2000,

exceeds that for all other forms of transportation (public transit,

bike, and pedestrian access) by roughly 6 times.

Single-minded transportation "solutions" have serious Bay

implications. Air pollution effects from motor vehicles have

been limited through improvements in vehicle technology, but

those improvements are at risk of being overwhelmed by

i n c reased driving as indicated, in part, by the "serious" and

" s e v e re" impairment ratings which have been accorded the

Washington, D.C., and Baltimore metro areas, re s p e c t i v e l y, by

the U.S. Environmental Protection Agency. As long as the dom-

inant mode of transportation remains the private automobile,

h o w e v e r, vehicle technology can do little about congestion. This

is not because there are too many people, but rather because we

have become overly reliant upon a single mode of transport a t i o n

that serves a land-use pattern from which other options are

l a rgely foreclosed. Motor vehicle-caused air pollution consti-

tutes a significant pro p o rtion of the air pollution burden that

ultimately affects the Bay, one of whose major limiting enviro n-

mental health factors is nitro g e n .
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As traffic and congestion continue to

increase, so will the negative impacts

on air and water quality.

Traffic congestion 

Metropolitan Washington, D.C. population

growth vs vehicle miles travelled 1990-2020

Metropolitan Washington Council of Governments, 1997 



The economics of land use
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C u rrent patterns of development around the watershed reach dire c t-

ly and indirectly into the pockets of every resident. Rapidly gro w i n g

a reas, often considered desirable precisely because of lower costs, are

suddenly burdened with exponential increases in service demands

f rom road and school construction to fire and police pro t e c t i o n .

Vi rg i n i a ’s Loudoun County is currently struggling to build 23 new

schools in the next six years. In Buckingham, Pennsylvania (Bucks

County), road-maintenance costs rose more than 400 perc e n t

between 1980 and 1995. In 1997 and 1998 in Vi rg i n i a ’s Prince

William County, funding for re c reation and community development

declined 11 and 9 percent, re s p e c t i v e l y. A Prince William county

re p o rt in 1998 estimated that each new sprawl-designed home costs

that locality $1,600 more than is re t u rned in taxes and other re v-

enues. Current low-density growth patterns challenge the ability of

local communities to maintain the quality of life that initially made

them desirable places to live.

The long-held assumption that growth equals economic develop-

ment has, in numerous studies across the country, proven inaccu-

rate, particularly when dealing with residential development. In

1996, Carroll County, Maryland paid out $1.22 in services for every

$1 collected from residential property taxes. Suffolk, Virginia esti-

mates that each new single-family home costs the increasingly

spread-out city $7,000 in capital for infrastructure and services.

Studies by the American Farmland Trust have shown that, in many

instances, leaving land in agricultural use generates greater net rev-

enues than development.

The true cost of development must also consider impacts on local

and regional natural resource-dependent industries. The Maryland

Department of Economic and Employment Development, in 1989,

estimated the value of the Chesapeake Bay to the economies of

Maryland and Virginia at $678 billion (in 1987 dollars). In 1997,

the forest industry in Maryland alone was estimated to generate

more than $1 billion. The U.S Fish and Wildlife Service, in 1996,

estimated that more than $500 million was spent in Maryland

observing, feeding, and photographing wildlife; in the state of

Virginia that tally reached almost $700 million. These values are

inherent in the benefits of protecting more of the watershed’s

resource lands.

Alternative development patterns that could preserve natural lands

and economies also have inherent economic values. A 1986

American Farmland Trust study determined that school transporta-

tion costs for a 1,000 unit development at 1 dwelling unit per acre

in Virginia’s Loudoun County would be over 5.5 times greater than

the same number of units at 4.5 dwelling units per acre. In a 1999

study, 10,000 Friends of Pennsylvania concluded that the state's

local governments could save more than $120 million per year

through more compact forms of development. Similarly, when a

rural village cluster was contrasted with a sprawl pattern of devel-

opment for a site along the Rappahannock River for the

Chesapeake Bay Foundation in 1996, it was determined that the

cluster design would cost the private developer half as much to

build and would return a higher profit.

The long-held 

assumption that 

growth equals 

economic 

development has,

in numerous 

studies across the

country, proven 

inaccurate.

Land and the Chesapeake Bay

Municipal budget consumed by debt in

Howard County, Md.

Once There Were Greenfields, 1999

Rapid growth requires abrupt increases in local spending,
while traditional patterns can support full utilization of
public investments and foster community identity.

Average annual operating costs in 

Loudoun County, Va. by development pattern

American Farmland Trust, 1986

Traditional development

Clustering can help

preserve farm and

forest land



Alternatives for a better Bay 
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To reduce the ecological impacts of our growing population, we must

make the decisions necessary to pre s e rve the watershed’s natural

functions. This can be achieved through measures that include: 

• preserving and restoring resource lands; 

• minimizing the amount of water-borne nutrient and sediment

contamination reaching tributaries and the Bay; 

• minimizing air pollution washing into the Bay, by changing the

character and the location of new development; 

• fully utilizing investments already made in public infrastructure; 

• improving transportation options. 

These same decisions can decrease economic waste, incre a s e

re t u rn on public and private investment and bring new energ y

to older communities, and–by focusing development in and

a round existing communities –reduce the need to replace natu-

ral filtering and flow-regulating functions.

An effective transportation system– which moves people, things and

ideas, not simply vehicles–is critical to environmentally and econom-

ically sound development. Multi-modal transport a t i on–a new name

for an old concept–recognizes that a good transportation system has

to have a variety of options from cars to light rail, from bicycles to

computers, and that these options must be able to interc o n n e c t .

The fundamental issue is quality of life. We have the opport u n i-

ty and ability to make intelligent decisions about quality of life

as we plan to accommodate watershed population gro w t h .

" S m a rt growth" is one phrase that has been attached to the chal-

lenge of making those informed decisions. There are alre a d y

examples in place or being built of what smart or managed

g rowth can look like, such as Lexington Te rrace, an inner city

n e i g h b o rhood redevelopment in Baltimore; the reuse and re v i-

talization of downtown Silver Spring, Maryland; and Potomac

Ya rds in Alexandria, Vi rginia. And elements of smart growth can

be found in new projects throughout the watershed.

To implement smarter growth patterns throughout the Chesapeake

Bay watershed will require changes to long-standing policies and

practices and to unquestioned assumptions. Indeed, it will require

changes in the way we live on the land. These challenges pose sig-

nificant obstacles, but they are achievable. Without change, we can-

not save the Bay. With these changes, not only is saving the Bay

possible, but quite likely, we will also preserve the Bay as the com-

plete ecological, cultural, social, and economic system that it is.
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Infill utilizes existing infrastructure and revitalizes communities;
Traditional compact patterns preserve natural lands; New 
development can minimize negative impacts through intelligent
planning and design.

Old Town Alexandria, Va. – Infill

Pennsylvania – Traditional village

King Farm, Rockville, Md. – New development



Smarter growth:the choice is ours
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The Chesapeake Bay watershed has been a dynamic center of ecological and human

activity for thousands of years. But current population projections, which approach

three million new residents within a mere 20 years, pose a difficult challenge to the

long-term health of the Bay and its watershed. Current trends in which natural

resource lands are converted to urban uses at a rate more than twice that of the pop-

ulation growth, and in which vehicle miles of travel grows at over three times the

population growth rate, are not sustainable economically or environmentally.

Which future do we want? One in which current unsustainable land-use trends ar e

continued? Or one in which motivated, informed citizens promote environmentally

and economically sound development patterns? The choice is ours. We can choose

a better way to grow and, in the process, Save the Bay.

Land and the Chesapeake Bay
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