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Comparison of Forest, Urban and
Agricultural Streams in North Carolina

strated that stream quality indicators decline

from baseline conditionsasimperviouscover
inthe contributing watershedsincreases. The baseline
for measuring thisdeclineisusually anon-urbanrefer-
encewatershed. Althoughitisoftenimpossibletofind
a totally undisturbed watershed, most studies have
used watersheds that are mostly forested and are not
actively disturbed as areference.

Some argue, however, that aforested watershed is
not the best baseline to measure changes in stream
quality indicatorsfor many regionsof thecountry. This
isduetothefact that prior land usein many urbanizing
watersheds is often dominated by agriculture and not
forest. The choice of a reference land use can have
important implicationsfor urban watershed managers.
Will thesamedramaticdeclineinstreamquality indica
torsoccur if anagricultural watershedisconvertedinto
asuburban one? Or haveagricultural activitiesalready
degraded or impaired stream quality sothat littleif any
decline is noted?

Thereareanumber of good reasonsto suspect that
agriculture can degrade stream quality. Agricultural
areas, for example, produce more runoff, greater soil
erosion and higher nutrient loads than forested water-
sheds. Inaddition, current or past agricultural practices
oftenmodify natural drainagepatterns, alter theriparian
zoneanddrainwetlands. Ontheother hand, agricultural
watersheds have little or no impervious cover, and
produce only afraction of the destructive storm flows
of an urban watershed. Where, then, do agricultural
watershedsfit in?

A paired watershed study conducted by Crawford
and Lenat (1989) sheds some light on this issue. The
investigatorsintensively monitored three small water-
shedsin the North Carolina piedmont over atwo-year
period (Figure 1). The dominant land uses in each
watershed were forest, agriculture and urban, respec-
tively. Riparianconditionwasgenerally goodinall three
watersheds, and point sourceswere not afactor. Other
key watershed characteristicsarecomparedin Table 1.

In each watershed, Crawford and Lenat sampled
suspended sediments, water quality, bottom sediments,
macroinvertebratesandfish populations. At each study
site, instantaneous suspended sediment discharge was
statistically correlated with stream discharge. Annual
suspended sediment loads were then calculated using

R ecent stream research has frequently demon-

daily discharge values. In addition, the particle size
distribution and sediment chemistry of stream sub-
strateswere sampled at randomly selected intervalsin
each stream.

Findings: Water Quality and Stream Substrate

Thethreewatershedshad contrasting water quality
and substrate conditions (Table 2). Sharp differences,
for example, were noted in their nutrient levels. The
agricultural stream had the highest phosphorus and
nitrogen concentrati ons, whereasnutrientswerepresent
atlowandpossibly limitinglevel sintheforested stream.
The urban streams had an intermediate level of nutri-
ents, but did exhibit the highest level of dissolved
nitrogen. With respect to stream temperature, the for-
ested streamwasthe cool est, whereasthe urban stream
was the warmest.
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Figure 1: Location of Three Paired Watersheds
in North Carolina
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