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Stream: Eighteenmile Creek, Niagara County, New York

Reach: Lockport to Newfane

Background:

Biological sampling was performed by the Stream Biomonitoring
Unit on Eighteenmile Creek on July 25, 1990. The purpose of this
survey was to collect data to determine if biological impairment
occurs in the reach from Lockport to the mouth. Previous studies
have indicated high levels of contaminants downstream of Lockport:
the present survey was a preliminary "rapid assessment" effort to
determine the presence of any biological impact in the stream. 1In
the present macroinvertebrate survey, traveling kick samples were
taken in riffle areas at each site, as described in Appendix I.
The contents of each sample were field-inspected to determine major
groups of organisms present, and then preserved in alcohol for
laboratory inspection of a 100-specimen subsample. Water quality
assessments were based on resident macroinvertebrates (aquatic
insects, worms, mollusks, crustaceans, etc.). Community parameters
used in the determination of water quality - included species
richness, biotic index, EPT value, percent model affinity, and
field assessment (see Appendices II and III). Table 1 provides a
listing of sampling sites, and Table 2 provides a listing of all
macroinvertebrate species collected in the present survey.

Results and Conclusions:

1. Significant impairment of the invertebrate community was
indicated at the Corwin site, compared to the upstream control site
on the East Branch. The impairment was judged to be caused more by
inorganic (toxic) factors than organic (sewage) factors. Elevated
levels of PCBs, dioxins, and many metals were found in tissues of
resident invertebrates collected at this site.

2. The macroinvertebrate community at Newfane exhibited slight
improvements compared to Corwin, but was similarly classified as
moderately impacted.

3. A control site on the East Branch downstream of Lockport was
assessed as slightly impacted, but this assessment probably
reflected habitat influence rather that water quality problems.



Discussion of results:

The site sampled on the East Branch of Eighteenmile Creek
downstream of Lockport was chosen as a reference or control for
suspected downstream impact. Water quality parameters fell within
the slightly impacted category, but this assessment probably
reflects habitat impact rather that water quality problems. The
stream at this site was slow-moving and filled with macrophytes,
compared to the true riffle habitats at the downstream sites, and
this could account for parameter values being less-than-maximum.
There is no indication of water quality impairment at this site.

Significant impairment of the invertebrate community was indicated
at the Corwin site, compared to the upstream control site on the
East Branch (Figure 2). Although these sites shared three of the
five dominant species, species richness at the Corwin site had
decreased 50% from the East Branch, the species lost being less
numerous intolerant organisms such as mayflies, dobsonflies, and
water pennies. Impairment was probably caused by both organic
(sewage) wastes and inorganic (toxic) wastes. The presence of
toxics was confirmed by biocaccumulation results showing elevated
levels of PCBs, dioxins, and metals (chromium, copper, lead, and
zinc) in invertebrate tissues (Table 3). This site was previously
sampled in May and August of 1989 by the Stream Biomonitoring Unit,
and the community was similarly assessed as moderately impacted.

Table 3. Contaminants exceeding existing guideline levels in
macroinvertebrate tissues, Eighteenmile Creek. Since the sample
collected for tissue analysis included caddisflies and crayfish,
only metals are listed for which guideline levels were exceeded for
both caddisflies and crayfish. Levels for metals and PCBs given in
ppm, dry weight, levels for dioxin given in ppt, dry weight. See
Tables 4-6 for explanation of guideline levels.

Contaminant Caddisfly Crayfish Sample level
Guideline level Guideline level
Chromium 20 7 23
Copper 40 200 248
Lead 20 20 23
Zinc ; 250 200 257
PCB (total) & 1.0 1.0 2.5
2,3,7,;8=-TCDD 5.0 5.0 6.6

(Dioxin)




Early morning dissolved oxygen measurements at the Corwin site were
5.5 mg/l, compared to 7.5 mg/l upstream on the East Branch and 7.9
mg/1l downstream at Newfane. Although this shows an oxygen deficit,
it is not low enough to account for the impairment reflected in all
parameters. The Hilsenhoff Biotic Index (HBI), widely regarded as
the best direct indicator of dissolved oxygen problems, showed only
a slight change at Corwin. Neither did the dominant species
reflect the usual makeup of invertebrate faunas commonly found at
organically impacted sites. Based on these indications, it appears
that the impairment at the Corwin site is due more to toxic
problems than organic (sewage problems) .

The impairment measured at Corwin exceeded four of the five
proposed biological impairment criteria for streams (Bode et al.,
1990). Although replicated sampling as prescribed for the criteria
was not conducted, it is projected that significant impairment
would be upheld by replicate sampling, based on the exceedance of
four criteria in a single sample upstream/downstream comparison.
Exceedance of any one of the five criteria constitutes biological
impairment.

The macroinvertebrate community at Newfane exhibited slight
improvements compared to Corwin, but was still classified as
moderately impacted. Improvements occurred in all four parameters,
and intolerant mayflies increased, while tolerant sowbugs
decreased. The increase in dissolved oxygen levels at this site to
7.9 mg/l compared to 5.5 mg/l at Corwin were probably due to
aeration from the Newfane dam.

The present survey was very limited in scope, and should be
considered a screening survey of biological impact in the stream.
Since Rapid Assessment surveys such as this are based on kick
sampling in riffles, one of the limiting factors is the number of
suitable riffles. Few riffles suitable for kick sampling were
found on Eighteenmile Creek. Unless more riffles are located on
the stream, the possibilities for a more expanded survey of this
type on Eighteenmile Creek are limited.
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Description of sites sampled:

on the date of sampling, July 25, 1990, Eighteenmile Creek in
the reach sampled was 15-20 meters wide, 0.3-0.4 meters deep, and
with current speeds of 59-100 cm/sec in riffles. Dissolved oxygen
was 6.0-8.4 mg/l in mid-morning and 5.5-7.5 mg/l in early morning,
conductivity was 450-525 umhos, and the temperature was 19.0-20.0
°c. Measurements for each site are found in the field data summary
sheets.

Station 1. This site was located on the East Branch downstream of
Lockport at Route 104, approximately 1 mile upstream of the
confluence with the West Branch. The site was chosen as an
appropriate control or reference site for comparison with water
quality downstream of the confluence with the West Branch. A kick
sample was taken in a riffle 5 meters downstream of the Route 104
bridge. From the sample taken, all parameters of the resident
macroinvertebrate community fell within the category of slightly
impacted water quality; this assessment is judged to reflect the
slow-moving stream conditions, rather than impact resulting from a
discharge.
Species richness: 22 (good)
Biotic index: 5.99 (good)
EPT value: 7 (good)
Percent Model Affinity: 62% (good)
Dominant species:
Stenelmis crenata (facultative riffle beetle) 19%
Stenacron interpunctatum (facultative mayfly) 17%
Gammarus sp. (facultative scud) 13%
Water Quality Assessment: slightly impacted

Station 2. Sampling was conducted in a riffle upstream of the
Jacques Road bridge in Corwin. Early morning dissolved oxygen
readings at this site were 5.5 mg/l, compared to 7.5 mg/l at
Station 1. The bottom rubble at this site was covered with moss,
and the associated fauna was dominated by scuds (side-swimming
crustaceans), facultative organisms often associated with moss.
Based on the four parameters, water quality was assessed as
moderately impacted. Assessments of moderate impact were also
indicated by kick samples taken at this site in May and August of
1989. -
Species richness: 11 (fair)
Biotic index: 6.19 (good)
EPT value: 3 (fair)
Percent Model Affinity: 37% (fair)
Dominant species:
Gammarus sp. (facultative scud) 60%
Caecidotea sp. (tolerant sowbug) 10%
Hydropsyche betteni (facultative caddisfly) 7%
Water Quality Assessment: moderately impacted

Station 3. This site was located 50 meters downstream of the McKee
Road bridge in Newfane. The substrate at this site was very




similar to that found upstream at Corwin, with most rocks covered

with moss and silt. Early morning dissolved oxygen levels had
increased to 7.9 mg/l, probably due to aeration from the Newfane
dam. Improvements were seen in all invertebrate community

parameters at this site, but overall assessment was still in the
category of moderate impact.
Species richness: 15 (fair)
Biotic index: 5.94 (good)
EPT value: 4 (fair)
Percent Model Affinity: 54% (good)
Dominant species:
Gammarus sp. (facultative scud) 48%
Baetis flavistriga (intolerant mayfly) 11%
Polypedilum convictum (facultative midge) 7%
Water Quality Assessment: moderately impacted
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Figure 2. O’Brien Plot of index values, Eighteenmile Creek, 1990.

SPP= species richness, EPT= EPT value, HBI= Hilsenhoff Biotic Index,
PMA= Percent Model Affinity. Values are plotted on a corrected scale of
water quality. See Appendix IV for complete explanation.
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TABLE 1. Station Locations and Descriptions.

Eighteenmile Creek

COUNTY: Niagara

BASIN: 03
STATION NUMBER LOCATION
01 below Lockport
East Branch - 5 m below Rt. 104 bridge
02 Corwin
Jacgues Rd.
03 Newfane

50 m below McKee Rd. bridge



TABLE 2. MACROINVERTEBRATE SPECIES COLLECTED IN
EIGHTEENMILE CREEK, NIAGARA COUNTY, NEW YORK

ANNELIDA
OLIGOCHAETA
Tubificidae
‘Undet. Tubificidae w/caps
Undet. Tubificidae w/ocaps
Naididae
Pristinella osborni
MOLLUSCA
GASTROPODA
Ancylidae
Ferrissia rivularis
Hydrobiidae
Bithynia tentaculata
PELECYPODA
Sphaeriidae
Sphaerium sp.
ARTHROPODA
CRUSTACEA
ISOPODA
Asellidae
Caecidotea sp.
AMPHIPODA
Gammaridae
Gammarus sp.
INSECTA
EPHEMEROPTERA
Baetidae
Baetis flavistriga
Baetis sp.
Heptageniidae
Stenacron interpunctatum
Caenidae
Caenis sp.
ODONATA
Calopterygidae
Undetermined Calopterygidae
COLEOPTERA
Psephenidae
Psephenus sp.
Elmidae :
Stenelmis crenata
MEGALOPTERA
Corydalidae 5
Nigronia serricornis

JULY 25, 1990

TRICHOPTERA
Hydropsychidae
Cheumatopsyche sp.
Hydropsyche betteni
Hydropsyche sparna
Hydroptilidae
Hydroptila spatulata?
DIPTERA
Simuliidae
Simulium vittatum
Simulium sp.
Empididae
Hemerodromia sp.
Chironomidae
Tanypodinae
Thienemannimyia gr. spp.
Orthocladiinae
Cricotopus bicinctus
Rheocricotopus robacki
Tvetenia vitracies
Chironominae
Chironomini
Polypedilum convictum
Polypedilum illinoense



















































