SUMMARY OF STUDIES CONCERNING THE EFFECT OF WATERSHED DEVELOPMENT UPON AQUATIC COMMUNITIES

Geographic Aquatic Organisms Studied Nature of Effect of Increasing Watershed Development Impact Reference
Area of Systems Threshold
Study Studied (%o Impervious)
Connecticut wetlands | aquatic insects and other | A decline in various indicators of aquatic macroinvertebrate community health was 8%-9% Hicks and
macroinvertebrates observed in wetlands draining watersheds more than 3% impervious. The Larson. 1997
degradation became significant in most wetlands at an imperviousness of 8%-9%.
This degradation was thought to result from physical alterations of the wetlands,
sedimentation, nutrients, elevated water temperature, reduced night time dissolved
oxygen, elevated pH, and de-icing salts.
Delaware streams aquatic insects and other | Dramatic drop in various indices of health of macroinvertebrate community health 8% - 15% Shaver et al.
macroinvertebrates which are combined into an index of Biologic Integrity 1994
Georgia streams aquatic insects and other | As watershed development increased the number of macroinvertebrates species Benke et al.
macroinvertebrates declined. 1981
Maryland streams fish, aquatic insects and Fish community Species Diversity Index and stream baseflow declines as 10% - 12% Klein 1979
rivers other macroinverte- watershed imperviousness increases. Most fish species are eliminated when
brates, and stream watershed imperviousness reaches 20%.
baseflow
streams brook trout Brook trout were almost never found in watersheds where impervious land cover <4% Stranko et al.
exceeded 4%, as assessed from the 2001 National Land Cover Dataset (2001 2008
NLCD); the single exception was in a stream that displayed consistently low water
temperatures. Landscapescale analyses indicated that increases in water temperature
and erosion were associated with increasing percentages of urbanization and
imperviousness and decreasing percentage of forested land cover. Three of six
brook trout populations that were followed over time were extirpated between 1996
and 2005, coinciding with increases in urbanization and impervious land cover. At
these sites, water temperatures were substantially greater than at the three sites with
extant brook trout.
streams brook trout Brook trout only occur in watersheds that are less than 2% impervious. <2% Roth et al. 1999
brown trout Brown trout disappear when watershed imperviousness exceeds 8% and do best <8%
when imperviousness is less than 3%. <3%
streams aquatic insects and other | Combined indexes of macroinvertebrate and fish community health showed decline Kazyak et al.
macroinvertebrates and as watershed development increased. 1992
fish
streams aquatic insects and other | As percent urban land use increased indicators of macroinvertebrate community 15% Boward and

macroinvertebrates

health declined.

Hurd 1996
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streams aquatic insects and other | Fish and macroinvertebrate diversity declined as watershed imperviousness 10% - 12% Schueler and
macroinvertebrates and increased. Galli, 1992
fish
tidal fish Fish assemblages were less diverse in tidal creeks with watersheds dominated by Carmichael et
creeks urban land uses when compared to forest and wetland dominated watersheds; al. 1992
dissolved oxygen was lower in creeks draining urban watersheds when compared to
forest-wetland dominated watersheds.
tidal fish, macroinvertebrates, | In general, the authors found that tidal tributaries draining more Hartwell et al.
rivers and plants intensely developed watersheds exhibited greater toxicity to fish, 1995
benthic macroinvertebrates, and plants. Toxic effects were greatest
where developed land uses occupied 25% to 36% of the watershed
Maryland tidal benthic As watershed urbanization increased the health of benthic communities declined; as Ranasinghe et
and Virginia rivers macroinvertebrates and the proportion of the watershed in forest increased, so did the condition of benthic al. 1994
water quality communities.
Minnesota streams aquatic insects and other | As watershed development increased, macroinvertebrate community diversity Richards and
macroinvertebrates decreased. Host 1994
New York nontidal fish Alewife herring egg and larval densities decreased as the extent of watershed Limburg and
and tidal development increased; dissolved oxygen was more variable in streams draining Schmidt 1990
streams urbanized vs. undeveloped watersheds.
New Jersey wetlands | plants As watershed development increased indigenous plant species declined due to water Ehrenfeld and
quality changes and invasion by upland and exotic species. Schneider 1991
wetlands | plants Runoff from developed land killed sphagnum moss is two wetlands. Vedagiri and
Ehrenfeld 1991
stream aquatic insects and other | Diversity and abundance declined dramatically as a stream flowed through a heavily Garie and
macroinvertebrates developed area. MclIntosh 1986
Ontario, streams fish Index of macroinvertebrate community health and brook trout declined as the 7% - 10% Steedman 1988
Canada degree of watershed development increased. Using data presented in Steedman Booth & Reinelt

1988, Booth and Reinelt (1993) calculated that brook trout begin declining when
watershed imperviousness reaches 7% - 10%.

1993
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Virginia streams aquatic insects and other | As watershed development increased pollution sensitive macroinvertebrates became 14% Jones and Clark
macroinvertebrates less abundant. 1987
fish Comparisons of fish communities in a stream over a 32-year period showed that Weaver and
watershed development resulted in a significant decline in species diversity. Garman 1994
aquatic insects and other | Macroinvertebrate diversity s and algal species decrease as watershed development Mangun 1988-
macroinvertebrates and increased. 89
algae
Washington streams fish habitat Quality of fish habitat declines with increasing watershed development. 8% - 10% Booth and
(state) Jackson 1994
streams fish and aquatic insects As watershed development increases indices of salmonid health declines, zinc 5% May et al. 1997
and other concentrations increase, 2-year peak discharge increases, stream baseflow decreases
macroinvertebrates along with dissolved oxygen. This investigation also documented that stormwater
management measures - mostly ponds - did not significantly reduce the adverse
impacts of watershed development.
streams aquatic insects and other | Macroinvertebrate community in a rural stream was twice as diverse when Pederson and
macroinvertebrates compared to a stream draining an urbanized watershed. Perkins 1986
wetlands | amphibians, water-level Significant decline in the number of amphibian species as the degree of watershed 4% - 14% Azous and
fluctuations, and water development increased; significant increase in water-level fluctuations; Horner 1997
quality conductivity, suspended solids, and fecal coliform bacteria were higher in wetlands
draining most developed watersheds.
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