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I ntroduction

Village of Tequesta Reverse Osmosis Concentrate Treatment/Disposa, Old Dixie Highway, Tequedta,
Palm Beach County, Florida, NPDES #FL 0168572, tests performed on 14 to 16 February 2001.

Thisreverse osmosis drinking water plant has adesign flow of 1.3 MGD and an average flow of 0.65
MGD. The reject water istreated by injection of hydrogen peroxide to remove excess hydrogen sulfide.
After treatment, the effluent is discharged into the Class |11 marine waters of Jupiter Inlet.

Thisfadility has mixing zones for fluoride, combined radium 226 and 228, and dissolved oxygen. Each
mixing zoneis permitted at 145 feet (44.2 meters) on ether Sde from Outfdl DOO1 (facility summary
provided by Bob Hennes, FDEP, West Palm Beach).

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 bioassayson a
sample of effluent from this facility. Based on conductivity and temperature, the effluent had a sdinity of
approximately 16.9 parts per thousand (ppt). The test species used for these bioassays were theinland
slversde minnow, Menidia beryllina, and the mysid shrimp, Americamysis bahia. The test results did
not indicate toxicity to the M. beryllina within 48 hours. However, the test results did indicate that the
sample was toxic to A. bahia producing 60 percent mortaity within 48 hours (Table 1).

The control water was natura seawater (NSW) diluted to 18 ppt for the M. beryllina test and 23
ppt for the A. bahia test. The sample was adjusted to an apparent sdinity of 18 ppt for the
M. beryllina test and 23 ppt for the A. bahia test to ensure that the minimum required seawater ions
(one ppt for M. beryllina, x ppt for A. bahia) were present. Sdinity adjustments for effluents that
have sdinity above six ppt are not usualy performed. The salinity adjustment for this facility sample was
aresult of mignterpretation of the sandard operating procedures. The test results did not indicate acute
toxicity to the M. beryllina within 48 hours. However, the test results did indicate that the sdinity-
adjusted sample was acutely toxic to A. bahia producing 20 percent mortdity within 48 hours (Table
1). The addition of sats may have decreased the potentid toxicity of this sampleto A. bahia.

Totd resdud chlorine of the sample was not measured in the field and was detected a 0.24 mg/L in
the lab. Thisislikely due to interference since chlorination is not part of the trestment process. An
diquot of the sdt-adjusted sample was dechlorinated using sodium thiosulfate and tested dong with the
st-adjusted sample. An additional control was prepared by using the respective sdt-adjusted control
for M. beryllina and A. bahia and treated with the same ratio of sodium thiosulfate as the sample. The
purpose of the additiond sodium thiosulfate controls was to test for any toxic effects of dechlorination.
No toxic effects were observed in any of the controls. The sodium thiosulfate-treated sample showed
more mortdity (60%) than the salt-adjusted sample without sodium thiosufate. The reason for the
incressed toxicity was not determined. Since the addition of sodium thiosulfate did not reduce the
toxicity relative to the sdinity-adjusted sample without sodium thiosulfate, we can gtill conclude that



chlorine was not a source of toxicity in the origind sample. The totd and unionized anmoniawere 4.82
mg/L and 0.094mg/L, respectively. Further chemica analyses were performed on the sample, and
severd metdswere identified (Table 2).

The chemigtry results confirmed that the ion makeup of the sample was not in seawater proportions
and that the gpparent 16.9 ppt sdinity of the sample was due to elevated levels of ground-water ions.
The observed mortdity in the A. bahia test islikely due to the seawater-ion imbaance of the sample.
Previous research conducted by the FDEP Biology Section demon-strated that A. bahia is much more
sengtive to seawater-ion imbdances than is M. beryllina. (Wolfe, et al. 1995. Protocols for
determining Mgor- Seawater-1on Toxicity in Membrane- Technology Water- Treatment Concentrate.
Florida Department of Environmenta Protection, Bureau of Laboratories. 96pp.) The cacium
concentration was measured at 612 mg/L at 16.9 ppt sdinity (sdinity based on conductivity and
temperature). Thisis approximately 200 percent greater than the normal background concentration for
cacium in seawater of this salinity. The evated cacium concentration is one possible source of toxicity
in this sample, but other unidentified sources of toxicity cannot be ruled out without performing the
maj or-seawater-ion imbalance toxicity testing protocols cited above.

Conclusion

The sample of effluent collected from thisfacility on February 13, 2001, showed no acute toxicity to
the test species M. beryllina within 48 hours of test initiation. However, the test results did show dight
acute toxicity to the test species A. bahia. The addition of sats may have decreased the potentia
toxicity of thissampleto A. bahia .The devated cacium concentration is one source of toxicity in this
sample, but other unidentified sources of toxicity cannot be ruled out without performing the maor-
seawater-ion imbaance toxicity testing protocols cited above.



Table 1.

Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Village of Tequesta Reverse Osmosis Concentrate
Treatment/Disposal, Old Dixie Highway, Tequesta, Palm Beach County, Florida, NPDES# FL 0168572 performed on 14 to 16 February 2001.

A These replicates are treated with sodium thiosulfate.

B Temperatures of room and test incubator were continuously recorded on a strip chart recorder.

Room Temperature range for the test period was 24.0-26.0°C.
Incubator #3 temperature range for the test period was 23.0-25.5°C.

continued

Facility: Village of Tequest RO NPDES# FL0168572 Facility Type: Reverse Analysts: Della Parker-Hanson
Location: Old Dixie Highway Contact/District:  T. Davis/South District Osmosis Plant Y asser Kattan
County: Palm Beach Testtype:  static acute screen Joshua Ayres
Sample Collection Date:  2/13/01  Time: 1300 #tests. 2 Receiving Water: Jupiter Inlet Shannon Gerardi
Test Beginning Date:  2/14/01  Time: 1615 Chlorination Type:  non-chlorinated
Test Ending Date:  2/16/01  Time: 1435 Page 1 of 2 Reviewer: Steve Wolfe
Organism: Menidia beryllina Lifestage: 13 days Conductivity] Data Transcription Verification
Uncorrected date: 10/4/01
Sample/Diluen{ SURVIVAL # Alive pH Temperature® Dissolved Oxygen mmhos/cm by: Della Parker-Hanson
Concentrations [ Volume(mL) ohr | 24br [ 48hr 0 hour |24 hour| 48 hour || 0 hour| 24 hour [ 48 hour| | 0 hour | 24 hour | 48 hour| | 0 hour | 48 hour Joshua Ayres
Control A 0/500 5 5 5 80 80 80 253 244 246 70 66 68 285 283
Control B 0/500 5 5 5 80 80 80 253 243 246 71 68 69 285 289 Total Residual CL2]  mg/L |  Method
Control C 0/500 5 5 5 80 81 81 252 242 247 71 68 67 286 296 Field: - -
Control D 0/500 5 5 5 80 80 81 251 243 251 71 66 68 286 292 Lab: 0.24 Hach
Salt Ctrl A 0/500 5 5 5 81 81 81 252 254 246 72 66 68 284 298
St Ctrl B 0/500 5 5 5 81 81 81 251 246 251 71 65 68 285 299 Ammonia | Total (mg/L) [ Uunionized (mgrL)
Salt Ctrl C 0/500 5 5 5 81 81 81 252 249 244 72 66 68 287 290 NSW:  <0.051 <0.051
Salt Ctrl D 0/500 5 5 5 81 82 81 252 252 243 72 66 67 287 286 | SdtadjustedSample: 4.82 0.094
SdtCtrl A® 0/500 5 5 5 81 81 81 253 254 243 71 66 68 292 288
Sdtctrl BA 0/500 5 5 5 81 81 81 253 249 249 70 66 68 292 303 Alk & Hardness | lkaiinity (mg) | Hardness (mgiL)
Sdtctrl CA 0/500 5 5 5 81 81 81 251 251 249 70 67 66 290 302 NSW: 129 -
SatCtrlD* 0/500 5 5 5 81 81 81 251 249 249 71 65 64 291 297 100% Sample: 470 -
balt adj.100% A 500/0 5 5 5 75 80 82 253 249 246 67 65 66 287 287
Balt adj.100% B 500/0 5 5 5 75 81 82 253 248 248 67 66 66 286 29.1 Salinity” [ (ppt)
balt adj. 100% C 500/0 5 5 5 75 81 82 253 247 245 67 67 67 285 292 NSW (adjusted): 18
balt adj. 100% D 500/0 5 5 5 75 81 83 253 247 245 67 68 68 287 281 100% Sample: 16.9
Salt adj. 100% A * 500/0 5 5 5 75 81 82 254 248 243 68 69 68 288 287 Adjusted sample: 18
Salt adj. 100% B A 500/0 5 5 5 7.5 81 83 254 249 244 6.7 6.7 6.8 28.8 288 ¢ sdlinity based on conductivity and temperature measurements.
Salt adj.100% C* 500/0 5 5 5 75 81 83 254 249 244 67 66 67 288 285
Salt adj. 100% D * 500/0 5 5 5 75 81 83 253 248 249 67 64 67 288 293



Table 1.

Data recorded during the 48-hour acute screening bioassays of a sample of effluent from the Village of Tequesta Reverse Osmosis Concentrate

concluded Treatement/Disposal, Old Dixie Highway, Tequesta, Palm Beach County, Florida, NPDES# FL 0168572 performed on 14 to 16 February 2001.
Facility: Villiage of Tequesta RO NPDES# FL0168572 Facility Type: Reverse Analysts Shannon Gerardi
Location: Old Dixie Highway Contact/District:  T. Davig/South District Osmosis Plant Della Parker-Hanson
County: Palm Beach Testtype:  static acute screen Y asser Kattan
Sample Collection Date:  2/13/01  Time: 1300 #tests 2 Recelving Water: Jupiter Inlet Joshua Ayres
Test Beginning Date:  2/14/01  Time: 1550 Chlorination Type:  non-chlorinated Travis Hill
Test Ending Date:  2/16/01  Time: 1440 Page 2 of 2 Reviewer: Steve Wolfe
Organism: Americamysis bahia Lifestage: 3 days Conductivity Data Transcription Verification
Uncorrected date: 10/4/01
Sample/Diluent | SURVIVAL #Alive pH Temperature® Dissolved Oxygen mmhos/cm by: Della Parker-Hanson
Concentrations Volume(mL) ohr | 24hr | 48hr || 0hour |24 hour| 48 hour || 0 hour| 24 hour |48 hour] | 0 hour | 24 hour | 48 hour| [ 0 hour | 48 hour Joshua Ayres
Control A 0/500 5 5 5 80 81 80 257 250 248 69 67 64 368 377
Control B 0/500 5 5 5 8.0 8.1 80 256 250 248 6.9 6.6 6.3 369 371 Total Residual CL2| mg/L | Method
Control C 0/500 5 5 4 81 80 80 256 251 247 69 66 64 369 366 Field: - -
Control D 0/500 5 5 5 8.1 8.0 80 256 252 246 6.9 6.4 6.4 370 365 Lab: 0.24 Hach
Salt Ctrl A 0/500 5 5 3 82 81 80 257 258 244 68 65 64 367 362
St Ctrl B 0/500 5 5 5 8.2 8.1 81 256 254 243 6.8 6.2 6.5 36.6 375 Ammonia | Total (mg/L) | Unionized (mg/L)
Salt Ctrl C 0/500 5 5 5 82 81 81 256 254 242 69 62 64 367 382 NSW:  <0.051 <0.051
Sat Ctrl D 0/500 5 5 5 8.2 8.1 81 256 254 243 6.9 6.2 6.3 36.6 36.0 Sdlt-adjusted Sample: 4.82 0.094
SdtCtrl A ™ 0/500 5 5 5 82 81 81 257 251 242 68 62 62 369 377
sdtctrl B 0/500 5 5 5 82 81 81 257 250 241 68 62 63 368 376 Alk & Hardness | aikainity (mgL) | Hardness (mgiL)
sdtcirl ¢ 0/500 5 5 5 82 81 81 255 251 242 68 55 64 368 363 NSW: 129 -
Sdtctrl D 0/500 5 5 5 8.2 8.1 81 255 256 242 6.8 59 6.5 36.7 36.2 100% Sample: 470 -
Balt adj.100% A 500/0 5 5 4 76 80 82 258 252 242 66 60 61 367 364
Salt adj.100% B 500/0 5 4 4 7.6 8.0 82 258 251 243 6.6 6.3 6.0 36.7 36.3 Salinity” | (ppt)
balt adj. 100% C 500/0 5 5 5 76 81 83 257 251 244 66 63 60 366 360 NSW (adjusted): 23
balt adj. 100% D 500/0 5 3 3 7.6 8.1 83 257 251 243 6.7 6.2 6.2 36.7 351 100% Sample: 16.9
Salt adj. 100% A A 500/0 5 3 3 7.6 8.1 83 257 252 243 6.7 6.3 6.4 371 365 Adjusted sample 23
Salt adj. 100% B * 500/0 5 3 2 76 81 82 256 253 244 6.7 62 61 370 363 © salinity based on conductivity and temperature measurements.
Salt adj.100% C* 500/0 5 2 2 76 81 82 256 253 245 67 64 59 370 366
Salt adj. 100% D * 500/0 5 3 1 7.6 8.1 83 256 252 245 6.7 6.1 6.1 370 364

A These replicates are treated with sodium thiosulfate.

B Temperatures of room and test incubator were continuously recorded on astrip chart recorder.

Room Temperature range for the test period was 24.0-26.0°C.
Incubator #3 temperature range for the test period was 23.0-25.5°C.



Table 2. Resultsof chemical analyses on the effluent from Village of Tequesta Rever se
Osmosis Concentrate Treatment/Disposal sampled on February 13, 2001.

Metals
Cdcdum 612 mglL
Chromium 0.77 pglL '
Copper 29 pglL '
Iron 34 gL'
Magnesum 619 mglL
Nickel 55 pglL '

Pesticides and Herbicides

None detected

Base, Neutral, & Acid Extractable Organics

None detected

Véue reported is less than the minimum quantitation limit and greater than or equd to the minimum
detection limit.
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