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Introduction

Grand Olde Plaza Shopping Center Sewage Treatment Plant, Clay County,
Florida, no NPDES #, tests performed on 20 to 22 April, 1993.

This facility is located at County Road 218 and State Road 21 near Middleburg
in Clay County. Itis a 0.04 MGD extended-aeration plant. Treatment consists of
clarification, aeration, chlorination, dechlorination, and filtration through two
slow sand filters. Effluent is discharged from a pipe at the sand filters to a swale
to a stormwater ditch to the south branch of Black Creek. This facility does not
have a NPDES permit to discharge to surface waiers.

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1991, Methods for Heasuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater ¢ nd Marine Organisms, 4th
Edition (EPA/600/4-90/027). ‘

Results and Discussion

The FDEP Biology Section performed two 48-hour static acute screening
bioassays on a sample of chlorinated effluent fro. a this facility. Two additional
bioassays were performed on an aliquot of effluent which was dechlorinated in the
laboratory with sodium thiosulfate. The test sp: cies used for the bioassays were
the water flea, Ceriodaphnia dubia, and the b: nnerfin shiner, Cyprinella leeds:
(formerly Notropis leedsi). The test results ind cate that the chlorinated effluent
and the dechlorinated aliquot were toxic to C. a#bia, producing an LCso < 100%.
Neither aliquot showed toxicity to C. leedsi. ‘

The total residual chlorine of the sample was 0.1 mg/L in the laboratory. Total
residual chlorine was not detected in the field. Total residual chlorine
concentrations as low as 0.028 mg/L have been found to be acutely toxic to the
cladoceran, Daphnic magna (EPA, Quality Criteria for Water, 1986). The total
and unionized ammonia concentrations were 0.94 mg/L and 0.01 mg/L,
respectively.

Further chemical analyses performed on the sample indicated the presence of
the metals shown in Table 2. The copper concen‘ration of 22 pg/L exceeds the
surface water standard of 17.7 pg/L. Copper levels as low as 17 pg/L have been
found to be acutely toxic to C. dubia (EPA AQUIF E toxicity database). The pesticide,
diazinon (0.64 pg/L), was detected in the sample. Diazinon concentrations as low as
0.50 pg/L have been found to be acutely toxic to C. dubia (AQUIRE).

We attribute the toxicity in the sample to the chlorine, copper, and diazinon
constituents of the sample. The diazinon and copper concentrations were
probably sufficient to cause the toxicity observed in the dechlorinated tests.

Conclusion

The sample of effluent collected from this facility on 13 April, 1993 was toxic to
C. dubia. The cause of toxicity is attributed to the total residual chlorine, copper,
and the diazinon constituents of the sample.



Table 1. Concentration series and volumes used for the 48-hour static acute
screening bioassays of the Grand Olde Plaza Shopping Center

STP effluent performed on 20 to 22 April, 1993.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water Sample
Control 20 nL 0 mL

100 % 0 mL 20 mL,

Cyprinella leedsi (bannerfin shiner, ‘ormerly Notropis leedst)

Concéhtration Dilution Water Sample
Control 500 mL 0 mL
100 % ( mL 500 mL

Total Volume

20 mL,
20 mL

Total Volume

500 mL
500 mL



Table 2. Results of chemical analyses of the effluent from Grand Olde
Plaza Shopping Center STP, sampled on 19 April, 1993.

Metals
Aluminum 519
Calcium 455
Copper 2
Iron 166
Magnesium 8.7
Zinc 46

pg/L
mg/L
pg/L
pg/L
mg/L
pg/L

Pesticides & Herbicides

Diazinon 0.64

ug/L

Base-Neutral & Acid Extractables

2,4 6-trichlorophenol 70

ug/lL T

T Value reported is less than the practical quantitation limit.
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Table 5. 48-hour LC5( Data for Bioassay of Grand Olde Plaza Shopping
Center STP effluent performed on 20 to 22 April, 1993.

Method of
Organism Dafa Analvsis 48-Hour LC50
Chlorinated effluent
Ceriodaphnia dubia non-calculated <100% 2@
Dechlorinated effluent ‘
Ceriodaphnia dubia non-calculated <100% 2

a The LC5( is < 100% since all the organisms died in the lowest test concentration
(100%). Test ran for 48 hours.
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