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Introduction

Marineland Reverse Osmosis Water Treatment Plant, Marineland, Flagler
County, Florida, NPDES # FL0043532, tests performed on 6 to 8 August, 1996.

This reverse osmosis water treatment facility has a design flow of 0.100 MGD
and a mean flow of 0.052 MGD. The resulting concentrate is aerated prior to being
intermittently discharged to a Spartina marsh adjacent to the Atlantic Intra-
coastal waterway (facility summary provided by the Biology Section
Bioassessment Group, FDEP, Tallahassee).

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, 4*
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. Based on conductivity,
the salinity of the sample was approximately 7.7 ppt, therefore, the test species
used for these bioassays were the mysid shrimp, Mysidopsis bahia, and the
inland silverside minnow, Menidia beryllina.

The control waters for the mysid test and the fish test were adjusted to a
salinity of 7.7 ppt using artificial saltwater (ASW) diluted with deionized water to
match the apparent salinity of the effluent as collected. The salinity of the effluent
was not adjusted.

The test results indicated that the sample was toxic to Mysidopsis bahia,
producing 95% mortality in 24-hours and 100% mortality in 48-hours; however,
there was no mortality in the Menidia beryllina test (Table 1).

Total residual chlorine and total ammonia were not detected in the sample.
Further chemical analysis were not performed on the sample. Due to the lack of
chemistry data, we cannot determine the cause of the observed mortality in the
Mpysidopsis bahia test. Previous research on reverse osmosis facilities that
employ membrane technology indicated that seawater-ion imbalance can
contribute to mortality in Mysidopsis bahia and demonstrated that Mysidopsis
bahia is much more sensitive to seawater-ion imbalances than is Menidia
beryllina. (Wolfe, et al. 1995. Protocols for determining Major-Seawater-Ion
Toxicity in Membrane-Technology Water-Treatment Concentrate. Florida
Department of Enviromental Protection, Bureau of Laboratories. 96 pp.). The
concentrating of toxic compounds in the source water to acutely toxic levels in the
concentrate was also observed during the study. Based on the referenced study,
we suggest that seawater-ion imbalance may be partially or wholly responsible for
the observed mortality.



Conclusion

The sample of effluent collected from this facility on 5 August, 1996, showed

acute toxicity to Mysidopsis bahia, but did not show toxicity to Menidia beryllina.
Seawater-ion imbalance may be partially or wholly responsible for the observed

mortality.




Table 1.

Data recorded during the 48-hour acute toxicity screening bioassays of a sample of effluent from the Marineland RO

Water Treatment Plant, Flagler County, Florida, NPDES#FL0043532, performed on 06 to 08 August, 1996.

Facility: Marineland Reverse Osmosis Water Treatment Plant NPDES # FL0043532 Facility Type: Reverse Osmosls Total Residual CL2 | mg/l ] Method
Location: Flagler County south of St. Johns County Contact/District:  Ed Cordova/ Northeast Field: not measured
County: Flagler Testtype: static acute screen Lab: <0.03 DR-100
Sample Collection Date: 7/22/96 Time: 1015 #lests: 2 Receiving Water: Atlantic Intracoastal
Test Beginning Date: 7/23/96 Time: 1555 Chlorination Type:  non-chlorinated Waterway via a Spartina marsh
Test Ending Date: 7/25/86 Time: 1545 Page 1 of 1 Ammonia | Total (mg/l) Unionized {mg/L)
Control Water (fish): <0.017 0.00
Control Water {mysids): <0.017 0.00
Organism: Mysldopsis bahia Life stage: 4 days Conductivity 100% Sample: 0.02 0.00
Uncorrected
Sample/Diluent SURVIVAL # Alive pH Temperature” Dissolved Oxygen mmhos/cm
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 Alk & Hardness __ JAlkalinity (mg/L) [Hardness (mg/L)
Control A 0/500 5 5 5 8.5 8.2 8.1 245 237 235 7.4 7.4 7.8 13.48 13.40 Control Water (fish): 85 .
Contro! B 0/500 5 5 5 8.5 8.2 8.0 245 238 234 74 7.5 78 13.50 13.40 Control Water (mysids): 85 -
Control C 0/500 5 5 5 8.5 8.2 8.0 245 23.6 23.4 7.6 7.5 7.8 13.50 13.40 100% Sample: 105 -
Control D 0/500 5 5 5 8.5 8.2 8.1 245 237 234 7.5 7.5 7.8 13.49 13.46
100% A 500/0 5 0 [¢] 7.3 7.9 8.0 249 236 234 7.7 7.4 7.4 13.44 13.15°
100% B 500/0 5 0 0 7.3 7.8 8.0 249 235 233 7.7 7.4 7.6 13.46 13,09 ® Salinity [ (ppt)
100% C 500/0 5 1 0 73 7.8 8.0 249 234 234 77 75 7.5 13.46 13.17 Control Water (fish): 24
100% D 500/0 5 0 0 7.3 7.9 8.0 248 236 234 7.8 7.6 7.6 1342 13.19° 100% Sample: 24
* Temperaiure of tes! room was continously recorded on a strip chart recorder. 24 hour conductivity measurements. Control Water (mysids): 6.0

Room temperature range for the test period was 24-25°C.

Organism: Menidia beryllina Age: 10 days Conductivity
Uncorrected
Sample/Diluent SURVIVAL # Alive pH Temperalure® Dissolved Oxygen mmhos/cm
Concentrations|  Volume({mL) Ohr [ 2ahr ] 48hr_|[ 0hour [24 hour| 48 hour| |0 hour] 24 hour]48 hour] | © hour | 24 hour[ 48 hour| [0 hour [ 48 hour
Control A 0/500 5 5 5 85 8.2 8.1 245 234 235 7.6 74 79 1348 1335
Control B 0/500 5 5 5 8.5 8.2 8.1 245 233 234 7.6 7.4 7.9 13.50 13.32
Control C 0/500 5 5 5 8.5 8.2 8.1 245 233 234 7.6 75 8.0 13.47 13.34
100% A 500/0 5 5 5 7.2 7.8 8.0 248 234 235 8.1 75 7.8 1341 1328
100% B 500/0 5 5 5 7.2 7.8 8.0 249 233 235 8.0 7.5 78 1345 13.19
100% C 500/ 5 5 5 7.2 7.8 8.0 24.9 23.3 23.5 8.0 7.6 7.9 1344 13.18

© Temperature of test room was continously recorded on a strip chart recorder.
Room temparature range for tha test period was 24-25°C,




FDEP Biology Section — Acute Bioassay Bench Sheet

Sample Source: WN {O’V\éh Sample Collection: Date 5__(_24 Time /0520
County: F),A@ng Test Beginning: Date__£-6- ;6 Time_/520
istri ing: ¥4 Time/S 20
Contact/ District: __ &, dou WoviIhoalT™ Test Ending: Date_ &
& Cor dous. /. = ~ Organism Batch #: /S  Diluent Batch #: 28

NPDES Permit #: FL0O0 4 3552 Organism Age:

(5%
LIMS Sample #: /478/6  Lims Job # 956 AUE 00/ 0/ :

Test Organism:

Instrument /4 v
Test Ty Definitive Calibrations: pH  Temperature °C D.O. mglL  Conductivityjimhos/em
(StalicrStatic Renewal | Flow-through meter #7851 90HO18262  90HO18262 G9005749

Test Number: Z of 2

Remarks:

ohr 2.0 @70 29SS eRY4Y 83 oRY4c FE o L0

9.0 @ 20

. ISYve 7955 0 2%/ ¢
oanr 79 @70 238 0238 3.4 o4l oc 937 @ 109¢

70 @50

48hr 10 @70 234 @235

953% 0 9957 0144 c

$9 @28.5 °«c /05Y @ foLS

9.0 @90 . 972 @/ _@l49 -c
32/ ¢ 7989
. UNCORRECTED
|eond, (mmhos/cm)_p
Number Live pH Temperature (°C) D.0O. (mgl) %%%%
Conc. Chamber#| OChr | 24 h (48 h Ohr {24h-[48h ] O hr| 24h [48h JOhr [24h |48h J Ohr |24dh |48 h
A M B S |5 |5 |8E5182(8! |28 |25 H9]|72.4 2938|135 [13.331540 #* o
el Bl B2 |5 |5 [5 |g B[8 2180 [2b | L34 76725 |78 I330[i3.331hMA o a0
G\ C| B3 |5 15 |5 [8.5[g.2]80 | 245096 [13:4]2e [2.5[78 |350[1335] 0| <42
LDl 64 |5 |5 |5 |85 |8-2|3.) [208]223|254] 75 | 7.5 (7.8 13.49]i3.40](54b o
(oot 4 5S |5 & [E*]7.3 [T.9(30 [24.9[23 c1234y]w> | #4130 IRbe|3.151074
ot Bl 20 |5 (O |6 |23[78[80[2092335nb]5 > 2428 [13.54[13.091314
eod €1 By = 1 e |7z[#88ckiglz4pdlz> 2525 linke[i313]idi2
w4 D] B8 | [0 [o|723][7130 heBo|pid|re| 2 [Py haba|B[n1Y
_MeasuredLoadedby: |7 |74 | MD|MF [ mE MF /‘17‘ METMFIHE | mE [ AF 47 [ mE | AVF
Recorded by: 2 [5m | ADIND [ DN DN LA N ON T LA D DOV [t
Investigators' Signatures Doswe Mt oAz5— CSa" Watéb Water Quality Parameters
’W/\M‘QO @A/m Well Water | 20% Min Water | Sample | Method | Measured by
e /w/ Field Total Residual C12 (mg/):| L et mogsaref
Zn.. /Z#) Lab Total Residual Ci2 (mgiL): £0.03 - 0,03 DQIDO DB
'_R/
zZi 7 o ~ Alkalinity (mgAL as CaCOg) ;_§S_ — s {#4ed | 0B
\L\ }\)\Emw i Hardness (mg/L as CaCOg) -~ — —_—
~/[('fy( ar'e “ Total ammonia (mg/L as N - £ O YA 9‘7‘1\0‘\- L,-A/\
#(’L)(L%.‘ Ammonia Ammonia Ammonla Control Sam
reviewer /formupda(edzu()]/gﬁ Meter #98136 Meter Siope: JL. Blank: Ql-j- Salinity: _llpp Qalinity- '7-7 pp!t




FDEP Biology Section — Acute Bioassay Bench Sheet I
Sample Source: maﬂlm{M Sample Collection: Date_ ¥~ S-9& Time_/020

County: FLAGLER Test Beginning: Date_ §-6 '9% Time_/520
istrict: ) Test Ending: Date_g - #-¥¢ Time_/S 20
Contact/District: _£d Cordbn //ortheast” . Organism Batch #: _30 _ Dijuent Batch #:28
NPDES Permit #: FLOO \_’ 3 g S 2_,, organism Age: / e)
LIMS Sample #: ~06-/6-01 RE . !
ample Y)8/6 LiMs Job #: 96-AU £ -067 Test Organism: i
sample log ZL2/% 0 Instrument
Test TY Definitive Calibrations: pH  Temperature °C D.O. mgl. Conductivitypmhos/cm
(StaticT Static Renewal | Flow-through meter #7851 90H018262 90H018262 (9005749 .
Test Number: 9‘0{ 9" Ohr 7_:0@7.0 gqs @9‘{4'{ g*‘g @24y c 95¥ @/00,6
Remarks: 92 e%0 G50 @959 eAYl c
24hr 1) @70 33 e By 34 edilc 199 e trx
20 el.0 9830 @ 9757 eR4.Y -c
ashr 2.0e@70 236 @235 8§y @235 c 192 e fo2é -
70 @30 . 90 @ 9755 24.7 c

. UNCORREC
{ cond. (mmhos/cm)/

Number Live pH Temperature (°C) D.O. (mgh) ond. (imho¥cm)
Conc. Chamber #] Ohr | 24 h (48 h Ohr (24h-| 48h 0 hr{24h |48h JOhr |24h |48h Oohr |24h J48h
liefl] ©A |5 (6 |5 [83 [8-2] §1 481254159 | 24, 71| F.]iz4e |13-24 13,35
(o) O] B(0 15 |5 |5 |8.5|82(4.11248123.542¢ [74]F9 i3 Jo|1323|13.32
b pil | S |5 [ 5 las [8.2]g.1]2ue B3 [BN |2y [2.5]5.0l34>|2.27]1334
/0% M 5i5 |5 |s | S |7.212.8[5.0[208R34 |BS)&.1 7.5 RS V3 Y)|13.2]1328
o Al B/ s T 15 17.212.8[9.0]2691223135 Is0 (2.5 35 i34 [13.27]43.9

w04 C pIS1S |g |5 |>.2[2.8[80]249[4230345]80 (3 6] TNi3ekli3.5])3 8

_MeasurediLoaded by: | fy [|-pw QQ M/-‘ mF .AA/F MF mF 1 UCIMFE ImFE | MPNME [ mre LF

Recorded by: /IEEETN eV Mlnd Ty TWMTAMVD | on B
Investigators’ Slgnatures Dm%ohdww , Water Quality Parameters
[Y\ Mm Well Waler 20% Mm Water Sample | Method | Measured by
Field Total Residual C12 (mgl): [ R R e T measursy/
- Lab Total Residual Cl2 (mgl): 2403 — 2003 o 1 OB
Alkalinity (mg/L as CaCOg) : 45 — [0S~ /}/4 W D3
u W ~" Hardness (mgl as CaCOg) . — _— - -
4% mas \M.JAJ Total ammonia (mgL as N} . LO)F — ,O0L LM\
AQ W 0—%/ Ammonia Ammonia Ammonia Control , Sample

B B BEEEEE R EE WG

Eh % t
reviewsr updaled 4/01/96 Meter #98136 Meter Slope: < Blank: 4_._.[20 Salinity: 7;_ Salinity: 7 7 PP




The Bioassay of the Marineland RO Plant effluent sampled on August 05,
1996, NPDES # FL0043532.

Fill Out This Section For All Surface Water Discharger Inspections (CEI, CSI, CBI, PAI, XSI = RI Optional)

Transaction Code NPDES NUMBER YR/MO/DA insp Type Inspector Fac Type

1l_Nl 2L5J 3 F|L| q0|q|3|53|2|11 12‘7'(,/|0|g o|[S5] 17 18M 19[_SJ 2o|9_|

Remarks

L L

The Priority Pollutants Analysis for the Bioassay of the Marineland RO Plant
effluent sampled on August 05, 1996, NPDES # FL0043532.

Fill Out This Section For All Surface Water Discharger Inspections (CEI, CSI, CBI, PAL XSI - RI Optional)

Transaction Code NPDES NUMBER YRMO/DA Insp Type Inspector Fac Type
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Rema
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