< 2. TImpacts from the discharge may have been present 0.5 km downstream but were not
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Biological Assessment of Pine Creek, Vicinity of Hartford,
Var Buren County, August, 1979 to September, 1980

This survey was conducted to determine the impacts cf the DuWel Metal
Protection plant discharge on Pine Creek. Biological assessments were made -
through stream observations and qualitative macrcinvertebrate sampling on
four occcassions: August 2, 1979, April 28, 1980, June 10, 1980, and
September 4, 1980. Metals in water and sediment were also sampled on
June 10 and September 4, 1980, respectively.

CONCLUSIONS . =

1. The DuWel plant apparently cccasionally discharges highly toxic wastes.
Impacts on the macroinvertebrate community were found 20 m downstream of
the Dulel discharge point and were severe on one sampling date.

(April 28, 1980) and intermediate to minor on the cther three sampling
occasions.

e

found 3 km downstream of the discharge.

3. Heavy metals concentrations in stream sediments were elevated 20 m down-
stream of the DuWel discharge and classified as heavily polluted accordlng
to EPA (1977) guidelines.

4. Heavy metals were not detected in Pine Creek water samples Laker on
June 10, 1880.

5. The temperature regime of Pine Creek will support coldwater fish populations.

RECOMMENDATIONS
1. The DuWel Metal Protection plant should control discharges to non-toxic levels.
2. Figheries Division should consider classifying‘Pine Creek as a coldwater
stream. '
BACKGROUND
Pine Creek, a short (10 km) second order tributary to the Paw Paw
River, originates just south of Hartford in Van Buren County (T4S, R16W, S4) and

flows north to its confluence with the Paw Paw River (Figure 1). Fisheries
Division presently classifies the stream as a waruwater fish stream.
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Figure 1. Pine Creek and sampling locations, Van Buren County, Michigan
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Fetterolf and Carr (1962) found gross degradation of the Pine Creek
macroinvertebrate community downstream of the DuWel Metal Protection plant
(Hartford) discharge in 1962. Lundgren (1976; 1978) found significant
improvements in stream quality in Pine Creek in 1976 and 1978. Although
Lundgren found no adverse impacts from the DuWel discharge during the 1978
survey, DuWel was not discharging because of a plant strike.

Christensen and McDonald (1978) found high levels of copper (18.0 mg/i),
chromium (2.1 mg/l), hexavalent chromium (1.9 mg/l) and cyanide (0.36 mg/1)
in the DuWel discharge in Jume, 1978. Boersen and Erickson (1979) found much
lower levels of copper (0.690 mg/l) chromium (0.160 mg/l), and cyanide
(0.04 mg/1l) in the discharge in October, 1979. Lee (1979) found an effluent
48 hr. LC 50 of 25 percent in static tests with Daphnia magna in October, 1979.
Tn an on—-site 72 hour flow-through bioassay conducted in May, 1980 {(Lee, 1980)
the effluent was not toxic to fathead minnows (Pimephales promelas) or to
Daphnia magna in a concurrent 48-hour static test.

METHODS

Macroinvertebrate samples were taken qualitatively with fifteen to twenty
man-minutes spent sampling all available habitats. Triangular dip nets with
a 1.0 mm mesh were used in addition to handpicking organisms from available
substrates. Organisms were identified in the field and relative abundance

estimated.

Surface water grab samples were collected in 500 ml plastic bottles on
June 10 and September 4, 1980. Sediment samples were taken in glass jars on
September 4, 1980 from silty stream substrate. All samples were cooled to
4°C and returned to the Environmental Protection Bureau laboratory in Lansing
for analysis. General observations on Pine Creek were made and summarized
in Table 1.

RESULTS AND DISCUSSION

On all sampling dates, similar macroinvertebrate communities were found at

location 1, upstream of the NuWel discharge point (Table 2). Mayflies and
caddisflies dominated the benthic community.

At location 2, directly downstream from the DuWel discharge, a severely
reduced macroinvertebrate community was found on April 28, 1980 with only
slight community reductions found on the other three sampling dates. On
April 28, 1980 the macroinvertebrate community consisted primarily of midges
and was devoid of mayflies, caddisflies and clams (Table 2). On the other
three sampling dates the communities at locations 1 and 2 were similar except
for a reduction or absence of mayflies, particularly Heptageniidae, and clams
at location 2. Caddisflies were generally abundant on these three dates.

Heavy metals were not detected in water samples taken from Pine Creek at

locations 1 and 2 on June 4, 1980 (Table 3) possibly due to fairly high detection

levels employed. However, heavy metals were detected in sediments collected
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at location 2 on September 4, 1980. This station was classified as heavily
polluted according to EPA (1977) guidelines. The elevated metals in
sediments indicated past discharges of heavy metals.

Pine Creek downstream of location 2 was habitat-limited with substrate
comprised primarily of clay and sand, making an estimate of the extent of
stream degradation difficult. The macroinvertebrate community at location 3
on August 2, 1979 was dominated by caddisflies with mayfiies, crayfish,
blackflies and midges also present. The benthos at location 3was similar to
the community found at location 2. At location 4 on August 2, 1979, abundant
populations of mayflies, crayfish, dragonflies, blackflies and midges were
found, with caddisflies also present and similar to the community found at
location 1. Neither location was comparable to locations 1 and 2 due to the
habitat differences. The macroinvertebrate communities indicated that DuWel's
tischarge did not impact location 4 but may have affected location 3, 0.5 km
downstream from the discharge.

The variable macyoinvertebrate communities found at location 2 indicated
that occasional toxic effluents were discharged by DuWel. Since Christensen
and McDonald (1978) and Boersen and Erickson (1979) found relatively high
levels of copper, chromium and cyanide in the discharge, the predicted effect
levels of these toxicants were calculated following the Water Ouality Division
procedure of calculating water guality based effluent limits. Using the water
hardness of 275 mg/l found on September 4, 1980, the predicted effect levels were:

Acute Chronic
Effect Effect
Level Level
g/l g/
Copper 721 41
Hexavalent Chromium 7400 1io0
Free Cyanide 100 . 5

The acute level represents the concentration (excluding additive or synergistic
effects) at which 50% of the fish or important fish food organisms would die
after 96 hours of exposure. The chronic level represents the highest concen-
tration at which no lethal, reproductive or growth impacts occur after
exposures of 28 days. Concentrations of copper and cyanide in the DuWel
effluent exceeded the acute effect levels in June, 1978 (Christensen and
McDonald, 1978). ’ '

Winner et al (1980), in studies of two streams receiving heavy metals,
concluded that macroinvertebrates, other than midges and tubificid worms, were
virtually eliminated from rock-rubble, riffle habitats in heavily stressed
sections. They also concluded that caddisflies were present at intermediately
polluted stations while mayflies were generally intolerant of heavy metal
pollution. The only toxicant in one stream was copper. In this stream,
copper concentrations ranged from 106 te 152 ug/l at 0.1 km from the source.
The macroinvertebrate communities downstream of DuWel's discharge were impacted
similar to the communities studied by Winner et al {1980). This suggests that
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heavy metal contamination from DuWel may be impacting stream quality.

e

The temperature regime of Pine Creek could support coldwater fish since
temperatures, even in late summer, did not exceed 20°C.
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