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Water flows down-
hill. Whether a raindrop
hits a forest floor, farm
pasture, front lawn, or
freeway, gravity can-
not be denied. How-

ever, the speed of
the raindrop’s jour-
ney — to stream or
river, pond or lake,
sea or ocean — is
: increasingly under the
» control of humankind.
Where water once per-
colated through soil and
babbled in brooks, today
it surges across pave-
ment, through culverts,
and into muddied, rain-
swollen streams.

In Dutchess County,
the trend from agricul-
ture to asphalt has been
nearly as certain as
. gravity. Building per-
“mits for single-family
homes averaged
more than 1,000

" per year at the
turn of the
century.
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Scientists test the water quality of streams by
measuring chemical and physical attributes, and
by examining which macroinvertebrates live in the
stream. Certain species can tolerate higher levels
of organic pollution than others. This illustration
shows some of the insect larvae, worms and
freshwater crustaceans, like the scud, that can
indicate a stream’s health. The illustrations are
magnified.

Sources: Karin Limburg; Karen Stainbrook; NY Depariment of Environmental
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Whether built to sup-
port local employees,
commuters, or weekend
retreats, new house-
holds bring new in-
come. New income cre-
ates more income,
which creates more
houses.

As economic growth
proceeds one job, one
house, one business at a
time, resulting land use
change consumes the
very resource base upon
which our economy is
built. The tyranny of
small decisions results.

viewpoint of the origi-
nal decision-makers.

A recent collabora-
tion between ecologists,
economists and water-
shed planners has
attempted to connect
the dots from economic
growth, to land-use
change, to watershed
health in Dutchess.

Consider this case:
1,000 new jobs come to
the semi-conductor
industry. A countywide
economic model we
designed shows the
potential for an addi-

alanced growth vital

Uncoordinated development harms watersheds

tional 1,000 jobs to be
created.

The multiplier effect
of this economic activity
creates new demands on
other businesses to sup-
ply services and materi-
als, plus satisfy new
spending by workers.

One of these econom-
ic effects is on the hous-
ing market.

By connecting eco-
nomic scenarios to land-
use change, our work
shows the likelihood of
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Water: Pollution hurts
nature, economy alike
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currently vacant, farm or forest-
ed parcels changing to residen-
tial use.

The Wappinger Creek water-
shed, for instance, has more than
4,500 tax parcels that can accom-
modate residential development.
Under economic and population
growth patterns of the 1990s, more
than 20 percent of these parcels
would be candidates for develop-
ment over the current decade.

More houses equals more
impervious surfaces — the catch-
all term used to described the com-
pacted, paved, or roof-topped
areas fragmenting the landscape.

Economy, watershed linked

To complete the chain that links
the economy to land-use to water-
shed health, we compared urban-
ization to measurements of water
quality. We did this by measuring
chemical, physical and biological
indicators, including fish and
aquatic insects, in streams at 33
locations in the Wappinger and
Fishkill Creek watersheds.

To analyze the results, each river
system was delineated. on digital
maps into smaller basins that col-
lect rain and bring it to the creeks.

Using satellite imagery from
1992 and 2001, in each of 33 basins
land in forest and farm was
shown to give way to suburban-
ization. Decline in forest cover is
as high as 40 percent in some
basins, with increase in subur-
banization as high as 50 percent.

By correlating these develop-
ment patterns with stream health,
a few general conclusions emerge:

@ First, environmental degra-
dation of both river systems is
occurring.

il Second, degradation as mea-
sured by water chemistry close-
ly follows land use intensity.
Increasing urban and suburban
land use matches decreasing
water quality.

Third, the health of fish and
insects is less sensitive to devel-
opment intensity.

However, there are marked dif-
ferences between the general
health of the two river systems.
Overall, the Fishkill Creek scored
lower, while the Wappinger Creek

No one dreams of polluted
waters, failihg schools,
congested roads, or longer
commutes, yet the tyranny
of small decisions can '
result in each.

is showing increasing signs of stress.
However, the Fishkill Creek did
show signs of improvement when
compared to a similar survey con-
ducted in that creek in the 1980s,
perhaps due to better controls on
industrial and sewage treatment
plant pollution.

No one dreams of polluted
waters, failing schools, congested
roads, or longer commutes, yet the
tyranny of small decisions can
result in each. If given the oppor-
tunity to vote on a future that
required a redirection of near-term
decisions, a community of these
same individuals may have decid-
ed on a different path.

Of course, hindsight is 20-20.
But steps toward avoiding unde-
sirable outcomes can come from
stressing the joint future of com-
munities bound by water, by
valuing the future on par with the
present, and by realizing the
intricate connectivity of economy,
society and environment.

Toward this end, this research
is assisting the ongoing efforts of
the Dutchess County Environ-
mental Management Council and
the Wappinger Creek Watershed
Intermunicipal Council to strike
balance between economic, social,
and environmental goals of water-
shed communities.

Through integrating the lens-
es of economics, ecology and plan-
ning, an informed, democratic
decision-making process can help
communities get out from under
the tyranny.

Jon Erickson is associate pro-
fessor of ecological economics at the
University of Vermont. Karin Lim-
burg is associate professor of fish-
eries biology at the State Univer-
sity of New York’s College of Envi-
ronmental Science and Forestry.
This article reports on a multidis-
ciplinary research project sup-
ported by the Hudson River Foun-
dation.




