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Invertebrate bioasessments of urban /surburban
streams within Allegheny County, Pennsylvania, were
conducted during the spring of 2001 at 35 stations on
13 different streams. The purpose of this study was to
support the Three Rivers-Second Nature (3R-2N) ini-
tiative. The general goals of the 3R-ZN initiative are to
generate interest in protecting/restoring the urban
sireams of Allegheny County, Pennsylvania. The as-
sessments will be used to characterize and rank the wa-
ter quality and health of the ecosystem of these streams.

Chemically, the streams tended 1o be alkaline and
mineralized. The mean values for pH, alkalinity, acid-
ity, and conductivity were 7.8, 131 mg/1 as CaCOy;, 9
mg/1 as CaCOs, and 1215 uhmos/cm, respectively.
Calcium concentrations averaged 1 09 mg/1, and sodium
100 mg/1. The concentrations of ammonia and of met-
als, iron and aluminum in particular, were elevated at a
number of stations. These parameters indicate
widespread influences of alkaline mill slag leachates,
salt runoff from highway deicing, and sewage contami-
nation, and, at some locations, acid mine drainage from
bituminous coal mines. Biological condition scores were
developed from the invertebrate data based on modi-
fied Ohio EPA protocols (Ohio Environmental Protec-
tion Agency, 1988). All of the 35 stream stations exam-
ined were impaired to various degrees, 42.8% seriously
impaired, 37.2% moderately impaired, and 20% slightly
impaired.

A total of 18,883 aquatic invertebrates representing
67 different taxa were collected, 27.9% of which were
pollution tolerant AC organisms (Annelida and Chi-
ronomidae) and 19.1% of which were intolerant EPT
organisms (Ephemeroptera, plecoptera, and Tri-
choptera). Among the EPT organisms, Baetidae
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mayflies leap out as a potential local urban stream in-
dicator taxon. Baetidae were found in 48% of the sta-
tions sampled. They represented 45.5% of EPT organ-
isms and 8.7% of all organisms collected. An even more
dominant local urban drainage signature taxon was
Gammarus sp. Gammarus sp. were present in 80% of
the samples. Gammarus sp. ranged from 0 to 100% of
the aquatic invertebrate community at the various sta-
tions, and were 35.5% of all organisms collected at the
urban /suburban  stations. Reference specimens were
identified as Baetis flavistriga and Gammarus s
(Kovalcik, 2002 personal communication).
Implications of the demonstrated tolerance of these
two organisms to the stresses of urban/surburban
drainage would include a re-evaluation of their use in
development of Hilsenhoff species-level Biotic Index
(BI) and Family Biotic Index (FBI) values (Hilsenoft,
1948), as well as use of FBI metrics in the development
of Rapid Biological Assessment (RBA) comparative
condition scores (Plafkin et al., 1989). Tolerance values
are used for the calculation of these indices. Tolerance
values range from 0 for very intolerant organisms to 10
for very tolerant organisms. Most of these values were
derived by Hilsenoff from more than 53 Wisconsin
streams. Relative to organic pollution in these streams,
Hilsenoff considered Baetidae and Gammaridae to be
relatively sensitive and assigned them both a tolerance
value of 4. Bode et al. (1996) and Barbour et al. (1999)
questioned this sensitivity for Baetis sp. and both as-
signed Baefis sp. & tolerance value of 6. Bode et al.
(1996), nonetheless, still assigned Baelis flavistriga @
value of 4. In the case of local urban streams suffering
from multiple insults, we believe that higher values for
both Baetidae and Gammaridae would be appropriate.
In the case of RBAs, where identification to the
species level would not be convenient and family of
genus level identification is most appropriate, the tol-
erance of these organisms for urban drainage might best
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be accounted for by introducing new metrics. Two rec-
ommended urban stream metrics are 1) % EPT organ-
18ms exclusive of Baetidae, and 2) % non-crustacean
Organisms.
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