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Introduction

Buckman Street Sewage Treatment Plant, J acksonville, Duval County, Florida,
NPDES #FL0026000, on 29 to 31 March, 1989.

This facility is located at 2221 Buckman Street, in Jacksonville. The 54 MGD
capacity activated-sludge treatment plant serves a population of approximately
200,000 (FDER 1987), and provides secondary treatment for wastes from a variety
of major and minor industrial sources. Treatment consists of primary
sedimentation, sludge aeration, secondary clarification and chlorination.
Discharge is to the St. John's River, 500 feet from shore. The Buckman Street
facility had recently increased its treatment capacity from 35 MGD to
approximately 54 MGD with the construction of two new final clarifiers (FDER
1987). A chlorine contact chamber has also been added to the end of the treatment

facilities.

The toxicity tests discussed in this report were performed in accordance with
methods described by Peltier and Weber, 1985, Methods for Measuring the Acute
Toxicity of Effluents to Aquatic Organisms, 3rd Edition and by the FDER Biology
Section, 1989, Quality Assurance Manual for Performing Acute Toxicity Tests, 2nd
Edition.

Results and Discussion

The sample of chlorinated discharge from the Buckman Street STP was toxic
to the bioassay test organisms, Ceriodaphnia dubia and Daphnia pulex (water
fleas), producing LCs's of < 100%. The chlorinated sample also adversely affected
the Microtox® test organism, Photobacterium phosphoreum, producing an ECs, of
22.7%.

A portion of the sample was dechlorinated in the Biology Section laboratory
and bioassays were performed with it. The tests showed that the dechlorinated
sample was also toxic to the bioassay test organisms, C. dubia and D. pulex,
producing LCs's of 17.32% and < 100%, respectively. The dechlorinated sample
also adversely affected the Microtox® organism, P. phosphoreum, producing an
EC,, of 27.98%. Both the chlorinated and dechlorinated samples each had one
death in the bioassays using the bioassay test organism, Notropis leedst, the
bannerfin shiner.

Chemical analyses were performed on the sample. 1,3-dimethylbenzene (250
ug/), 1,2-dimethylbenzene (200 ug/l), cyclododecanol (2000 pg/), methylethenyl-
dimethylcyclopentanol (500 pg/), g-BHC (0.05 pg/l), and numerous unidentified
components sensitive to ECD and NPD detection, were detected by the organics
analyses. Metal components detected were arsenic (5.0 pg/), cadmium (0.2 pg/),
lead (3.0 ug/), silver (1.0 pg/l), and zinc (15 pgh).

The total residual chlorine in the sample was 0.5 ug/l (Hach). Total ammonia
(8.18 mg/l) and unionized ammonia (0.13 mg/l) were also detected in the sample.
The toxicity in the sample was attributed to the total residual chlorine and to the
variety of chemical constituents in the sample.
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Conclusion

The sample of discharge from the Buckman Street STP was toxic on 28 March,
1989. The Buckman Street STP was in violation of State toxicity laws unless miti-

gating circumstances (e.g., variance) are applicable.



Table 1. Concentration Series and Volumes Used for These Static Bioassays.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water Sample Total Volume
Control 150 ml 0.0 ml 15ml
10.0% 13.5ml 1.5 ml 15ml
30.0% 10.5ml 4.5ml 15ml
50.0% 7.5ml 7.5ml 15ml
70.0% 4.5 ml 10.5 ml 15ml
85.0% 2.25ml 12.75 ml 15ml
100.0% 0.0ml 15.0 ml 15ml
Daphnia pulex (water flea)

Concentration Dilution Water Sample Total Volume
Control 150 ml 0.0ml 15ml
100.0% 0.0 ml 15.0 ml 15ml

Notropis leedsi (bannerfin shiner)

Concentration Dilution Water Sample Total Volume

Control 500 ml Oml 500 ml
10.0% 450 ml 50 ml 500 ml
30.0% 350 ml 150 ml 500 ml
50.0% 250 ml 250 ml 500 ml
70.0% 150 ml 350 ml 500 ml
85.0% 75 ml 425 ml 500 ml
100.0% Oml 500 ml 500 ml
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Table 4. Microtox test results, Buckman St. STP, Duval County, NPDES #FL 0026000,

on 29 March 1989.
Microtox Test Culture Lot # M-603
Final Reclaimed Water
% Sample Chlorinated Dechlorinated
S-min 15-min 5-min 15-min
0 86 41 54 34
0 77 40 58 35
0 77 39 56 31
12.38 54 26 42 23
12.38 53 26 43 25
12.38 56 27 42 24
24.75 41 19 34 17
24.75 41 19 34 18
24.75 41 19 34 18
49.5 29 12 22 10
49.5 28 12 22 10
49.5 - 28 12 22 11
99 22 7 16 6
99 22 7 15 6
99 22 7 15 6

ECs0 Chlornated (15 minute, 15 °C) =122.70% sample
EC350 Dechlorinated (15 minute, 15 °C) = 26.98% sample

ECsp (15 minute, 15 °C) is calculated using the Data Reduction Computer Program developed by
Microbics Corporation for the Sharp Model EL-5100 calculator. (Microbics Systems Operating
Manual, 1982, Microbics Corporation, Carlsbad, California).



Table 5. LCs¢ Data for the bioassay of the Buckman St. STP, NPDES# FL0026000, on

29 to 31 March, 1989.
Method of 48 Hour LC5( (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
a
Ceriodaphnia dubia noncalculated <100%
a
Daphnia pulex noncalculated <100%
Notropis leedsi Binomial b
Moving Average b
Probit b
Dechlorinated discharge
Ceriodaphnia dubia Binomial 17.32% (10.00%, 30.00%)
Moving Average b
Probit b
| a
Daphnia pulex noncalculated <100%
Notropis leedsi Binomial b
Moving Average b
Probit b

a The LCs0 is < 100% since all the organisms died in the lowest test concentration (100%).

er of dead organisms, or to the irregular distribution of mortality, an

b Due to an insufficient numb
g this method of statistical analysis.

LCs50 value cannot be calculated usin



Table 6. Results of chemical analyses on the sample of discharge from the Buckman
Street STP, NPDES# FL0026000, Duval County, Florida.

Organics
Acid Extractables None detected '
Base Neutral Extractables 1,3-Dimethylbenzene 250 ngnl
1,2-Dimethylbenzene 200 ugnl
. *Cyclododecanol 2000 pg/tJ '
*Methylethenyldimethylcyclopentanol 500 pgnJ
Pesticide Extractables g-BHC 0.05 nug/l
Numerous unidentified components
sensitive to ECD and NPD
Metals
Arsenic 5.0 pgl
Cadmium 0.2 pg/
Lead 3.0 g/l
Silver 1.0 pg/l
Zinc 150 pgh

] estimated value. _ _
*tentative identification of these and several other naturally occurring organic compounds.
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DER Bislogy Section --- Actule- bioassay buit.. et
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_DER Biolog 8y Section — Acute-bioassay Bench Sheet
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