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Introduction

Key West Wastewater Treatment Plant, Key West, Monroe County, Florida,
NPDES #F1.00245976, tests performed on 7 to 9 February, 1995.

This wastewater treatment plant is located on Fleming Key in Key West.
Treatment of influent by the extended aeration process includes screening, grit
removal, activated sludge processing, aeration and clarification. Effluent is
disinfected with chlorine and dechlorinated with sulfur dioxide prior to discharge
to the Atlantic Ocean. The discharge often exceeds the permitted capacity of 7.2
MGD due to severe inflow and infiltration problems in the collection system,
especially during periods of high tide and heavy rain. The South District (FDEP)
issued a Notice of Violation, OGC case 94-3735-44-DW, on January 31, 1995,in
order to require corrective actions to address the collection system infiltration
problems (facility summary provided by Gus Rios, Nancy Brooking, and Justine
Hibberd, FDEP Marathon).

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1993, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th
Edition, EPA/600/4-90/027F.

&

Results and Discussion

The FDEP Biology Section performed two 48-hour static acute screening
toxicity bioassays on a sample of effluent from this facility.

The salinity of the sample was approximately 9.4 ppt, therefore, the test species
used for these bioassays were the mysid shrimp, Mysidopsis bahia, and inland
silverside minnow, Menidia beryllina. Control water for these tests was adjusted
to a similar salinity using an artificial sea salt mixture (Forty Fathoms®). The
salinity of the effluent was not adjusted for this test.

Test results indicated that the sample was toxic to both test species with the
Menidia test showing 10% mortality at 48 hours in the 100% sample and the
mysid test showing 100% mortality in the 100% sample (Table 1) at 48 hours.

Total residual chlorine of the sample was < 0.03 mg/L in the laboratory and 1.27
mg/L in the field. Total and unionized ammonia concentrations were 9.26 mg/L
and 0.17 mg/L, respectively, at test initiation. By 48-hours, the unionized ammonia
concentrations had increased to approximately 0.6 mg/L in each 100% sample test
due to the increase in pH which occurred during the test period. Further
chemical analyses were performed on the sample and several metals and a
pesticide were identified (Table 2). The individual constituents of the sample do
not appear to be present in concentrations known to be toxic (producing an LC,) to
the test species. The copper (130 pg/L) concentration exceeds the marine surface
water criterion of < 2.9 ug/L (FAC 62-302-520).



Conclusion

The sample of effluent collected from this facility on February 6, 1995, exhibited
toxicity to the Menidia, producing 10% mortality in 100% sample, and to the
mysids, producing 100% mortality in 100% sample. We attribute the toxicity in the
sample to: the possible synergistic effects of the metal constituents of the sample;
to the increase in the unionized ammonia concentration during the test period;
and to unknown constituent(s) of the sample.
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Table 2. Results of chemical analyses on the effluent from the Key West
Wastewater Treatment Plant sampled on February 6, 1995.

Metals
Calcium 153 mg/L A
Copper 130 pug/L A
Iron 77 ug/LA
Magnesium 337 mg/LA
Silver 03 pg/Ll
Zinc 77 pg/L A
Pesticides
Diazinon 015 pg/LT

Base-Neutral & Acid Extractables
none detected

A Value reported is the mean of two or more determinations.
T Value reported is less than the criterion of detection.

I Value reported is less than the minimum quantitation limit, and
greater than or equal to the minimum detection limit.
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The Bioassay of the Key West Wastewater Treatment Plant effluent sampled
on February 6, 1995, NPDES #FL0025976.
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The Priority Pollutants Analysis for the Bioassay of the Key West Wastewater
Treatment Plant effluent sampled on February 6, 1995, NPDES #FL0025976.
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