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Introduction

Bellinger Shipyards, Inc., WWTP, 13911 Atlantic Blvd., Jacksonville, Duval County,
Florida, NPDES #F1.0031232, tests performed on 10 to 12 March, 1998.

This industrial facility's wastewater treatment system has a design flow of 0.02
MGD. Wastewater is treated by the extended-aeration process with tertiary filtra-
tion. Wastewater is chlorinated for disinfection, then dechlorinated with sodium
sulfide tablets prior to being discharged to the Intracoastal Waterway (facility
summary provided by Belinda Bishop, FDEP, Jacksonville).

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. Two additional bioassays were
performed on an aliquot of sample which had been dechlorinated in the laboratory
by the addition of 1.5 mL of 0.025 N sodium thiosulfate per liter of sample. The test
species used for these bioassays were the water flea, Ceriodaphnia dubia, and the
bannerfin shiner, Cyprinella leedsi. The chlorinated sample proved toxic, produc-
ing 100% mortality in both test species within 24 hours. The dechlorinated test
showed toxicity to Ceriodaphnia dubia (25% mortality) but did not show toxicity to
Cyprinella leedsi (Table 1).

The total residual chlorine (TRC) concentration of the 100% whole effluent
sample was 0.43 mg/L in the field and 1.2 mg/L in the laboratory. The TRC
concentration of the dechlorinated aliquot of sample was < 0.03 mg/L. TRC levels
as low as 0.028 mg/L have been found to be acutely toxic to some freshwater fish
and invertebrates (USEPA, 1986. Quality Criteria for Water. EPA 440/15-86-001).
Total ammonia was not detected in the sample. Further chemical analyses were
performed on the sample and numerous metals and several organic compounds
were identified (Table 2). Several metals exceeded their respective State of Florida
Class III marine surface water criterion (Table 3). The copper concentration (35.9

ng/L) equaled or exceeded concentrations which have been shown to produce
mortality in Ceriodaphnia dubia (USEPA AQUIRE toxicity database, 1997).

Conclusion

The sample of effluent collected from this facility on March 10, 1998, showed
toxicity to both test species, producing 100% mortality within 24-hours. The
dechlorinated aliquot of sample was toxic to Ceriodaphnia dubia but not to
Cyprinella leedsi. We attribute the toxicity of the sample to the total residual
chlorine and copper in the sample.



Table 1.

Jacksonville, Duval County, Florida, NPDES Permit #FL0031232, performed on 10 to 12 March, 1998.

Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Bellinger Shipyards. Inc., WWTP,

Facility: Bellinger Shipyards, Inc. NPDES # FL0031232 Facility Type: Wastowater Treatiment Total Residual CL2 | mgl | " Method
Location: 13911 Atlantic Blvd., Jacksonville Contac/District:  Tim McKelvey/Northeast Plant Field: 043 -
County: Duval Test type:  static acute screen Lab: 1.2 DR-100
Sample Collection Date: 3/9/98 Time: 1500 #tests: 2 Receiving Water: Intracoastal waterway
Test Beginning Date: 3/10/98 Time: 1530 Chlorination Type:  Chlorinated )
Test Ending Date: 3/12/98 Time: 1530 Page 1 of 1 Ammonia Total (mg/L) {Unionized (mg/L)
Ammonia Total (mg/L) |Unionized (mg/L)
Controt Water (fish): <0.017 <0.017
Organism: Ceriodaphnia dubia Life stage: < 24 hours old Conductivity | |Controt Water (20% DMW)
Uncorrected ({cladocerans): <0.017 <0.017
Sample/Diluent SURVIVAL # Alive pH Temperature* Dissolved Oxygen pmhaos/cm 100% Sample: <0.017 <0.017
Concentrations|  Volume(mt) Ohr | 24hr | 48hr || 0hour [24 hour] 48 hour| [0 hour] 24 hour]48 hour| [ 0 hour ] 24 hour] 48 hour| | 0 hour | 48 hour
Control A 0/20 5 5 5 8.1 - 8.0 23.6 - 241 8.5 - 7.9 170 190
Contral B 0/20 5 5 5 . . 8.0 - . 24.1 - - 7.9 - 185 Alk & Hardness __ |Alkalinity (mg/L) | Hardness (mgfL)
Control C 0/20 5 5 5 - - 8.0 . - 241 - - 79 . 195 Control Water (hish); 120 126
Control D 0/20 5 5 5 . - 8.0 - - 240 - - 7.0 - 200 Control Water (20 DMW)
Ducl100% A 20/0 5 5 5 7.9 - 8.0 23.6 - 23.9 8.4 - 7.9 1000 1160 (cladocarans): 70 94
Decl100% B 20/0 5 4 3 - - 8.0 - - 23.9 - . 7.8 . 1200 1004 Sample: 76 301
Decl100% C 20/0 5 3 2 - - 8.0 . - 239 - - 78 - 1260
Decl100% D 20/0 5 5 5 - - 8.0 - - 239 . - 78 - 1295
100% A 20/0 5 0 - 7.9 8.0 - 235 240 - 8.3 7.5 - 1100 1190" Salinity | {ppt)
100% B 20/0 5 0 - - 8.0 - - 24.0 - - 7.6 . - 1195" Control Water (fish); 0
100% C 20/0 5 0 . - 8.0 - - 24.0 - - 7.6 - - 1190" | |Control Water (20% DMW)
100% D 20/0 5 0 - - 8.1 - - 236 - - 7.6 - . 1188" (cladocerans): 0
Decl = Dechlorinaled sample * Temparalure of lest incubator # 1 and test room were continuously recorded on strip chan recorders. 100% Sample: 0
Incubator temperature range for the test period was 23.9-25.0°C. ® 24-hour reading.
Test room lemperature range for the test period was 23.5-24.5°C.
Organism: Cyprinella leedsi Age: 12 days Conductivity
Uncorrected
Sample/Diluent SURVIVAL # Alive pH Temperature® Dissolved Oxygen pmhos/cm
Concentrations|{ _ Volume(mL) onhr | 24ahr | 48 hr || 0hour [24 hour] 48 hour] |0 hour] 24 hour[48 hour] | 0 hour | 24 hour{48 hour] | 0 hour] 48 hour
Control A 0/500 5 5 5 77 8.2 8.3 240 25.1 25.2 8.6 7.8 77 244 260
Control B 0/500 5 5 5 7.8 8.2 8.3 239 244 248 8.6 7.7 78 247 255
Control C 0/500 5 5 5 7.8 8.2 8.3 239 244 248 8.4 7.9 7.9 247 255
Control D 0/500 5 5 5 7.8 8.2 83 239 244 245 8.6 7.9 7.9 247 255
Decl 100% A 500/0 5 5 5 7.8 7.9 7.9 249 242 247 8.4 7.8 7.0 1145 1170
Decl 100% B 500/0 5 5 5 7.8 7.9 7.9 250 243 25.2 8.3 7.5 7.2 1150 1195
Decl 100% C 500/0 5 5 5 7.8 7.9 79 250 244 248 8.1 7.5 7.0 1151 1185
Deci 100% D 500/0 5 5 5 79 7.9 7.9 249 250 246 8.3 7.0 6.9 1151 1180
100% A 500/0 5 0 - 7.8 7.9 - 248 246 - 8.4 7.3 - 1080  1155°
100% B 500/0 5 0 - 7.8 7.8 - 249 244 - 8.3 741 . 1137 1145°
100% C 500/0 5 0 - 7.8 7.8 - 249 246 - 8.4 7.2 - 1144 1155"
100% D 500/0 5 0 - 7.8 7.8 - 249 244 - 8.4 6.8 - 1145 1145°

Decl = Dechlorinated sample

¢ Temperature of test incubator # 3 and test room were continuously recorded an strip chirl recorders.

Incubator temparature range for the tesl period was 25.0-26.5°C.
Test room temperalure range tor the test period was 23.5-24.5°C,

© 24-hour reading.




Table 2. Results of chemical analyses on the effluent from the Bellinger
Shipyards, Inc., sampled on March 9, 1998.

Metals
Aluminum 130 ug/L
Cadmium 0.2 pg/L'
Calcium 79.4 mg/L
Copper 359 pug/L
Iron 787 ug/L
Lead 4.68 pg/L
Magnesium 229 mg/L
Nickel 54  ug/L
Selenium 68 ug/Ll
Silver 1.43 nug/L
Zinc 103 pg/L’

Base, Neutral, & Acid Extractable Organics
Diethyl phthalate 29 pug/L'
Dimethyl phthalate 14 pg/L!

Herbicides and Pesticides

none detected

I Value reported is less than the minimum quantitation limit and greater than
or equal to the minimum detection limit.

J Estimated value.



Table 3. Metals detected in the sample of effluent from the Bellinger Shipyards, Inc.,

WWTP, which exceeded their respective State of Florida Class III marine
surface water criterion (FAC 62-302.530).

Copper  Iron Nickel  Silver Zinc
Sample Concentration 35.9* 7874 544 1.43* 103*

Standard <29 | €300 < 8.3 < 0.05 < 86

All standards and concentrations are in ng/L.

A*Exceeds standards.
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The Bioassay of the Bellinger Shipyards, Inc,, WWTP effluent sampled on
March 9, 1998, NPDES #FL0031232.

Fill Out This Section For All Surface Water Discharger Inspections (CEI, CSI, CBI, PAI, X8I - RI Optional)
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The Priority Pollutants Analysis for Bioassay of the Bellinger Shipyards, Inc.,
WWTP effluent sampled on March 9, 1998, NPDES #F10031232.
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