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Introduction

Boca Raton Wastewater Treatment Plant, Boca Raton, Palm Beach County,
Florida, NPDES #F1.0026344, on 6 to 10 February, 1990.

This facility is located at 1501 West Glades Road and serves a population of
" approximately 150,000. The recovered water is chlorinated and piped several
miles to the Atlantic Ocean, where it is discharged through a 30” pipe one mile
from shore in approximately 100’ of water. The facility uses an activated sludge
process to treat domestic wastes and light industrial waste. The design flow is 10
MGD and the volume treated approaches this amount.

In response to a request from the FDER Southeast District, the Biology Section
performed bioassays on a sample of discharge from this facility. 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, 1985, Quality
Assurance Manual for Performing Acute Toxicity Tests, 2nd Edition.

Results and Discussion

The results of the Biology Section’s 96-hour static test indicated that the sample
was toxic to the bioassay test organism, the waterflea, Ceriodaphnia dubia,
producing a 72 hour LCy, of 91.2%. The sample was not toxic to the bioassay test
organism, the fish, Notropis leedsi. The Microtox® assay indicated that the
sample was stimulatory to the Microtox® test organism, Photobacterium
phosphoreum.

The total and unionized ammonia concentrations were 14.3 mg/l and 0.20
mg/l, respectively. No total residual chlorine was detected in the sample. No
further chemical analyses were performed on the sample. The cause of toxicity to -
the test organism, C. dubia, was not determined.

Conclusion

The sample of discharge from this facility was toxic on 5 February, 1990. The
cause of toxicity was not determined.



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

Ceriodaphnia dubia (water flea)

Concentration Dilution Water

Control 150 ml
10.0% 13.5ml
300% . 10.5 ml
50.0% 7.5 ml
70.0% 45ml
85.0% - 225ml
100.0% - 0.0 ml

Notropis leedsi (bannerfin shiner)

Concentration Dilution Water
Control 500 ml
100.0% Oml

Sample

0.0 ml
1.5ml
4.5 ml
7.5ml
10.5 ml

- 1275 ml

15.0 ml

Sample

Oml
500 mt

Total Volume

15ml
15ml
15 ml
15ml
15ml
15 mi
15ml

Total Volume

500 ml
500 mi
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Table 3. Microtox test results, Boca Raton WWTP, Palm Beach County, NPDES#
FL0026344, on 6 February, 1989.

% Sample Chlorinated* Final Reclaimed Water
5-min 15-min
0 64 ' 43
0 60 41
0 60 42
1238 63 45
12.38 65 ’ 46
12.38 66 47
24.75 66 49
24.75 - 46
. 24.75 62 44
49.5 63 45
49.5 69 50
49.5 71 .52
99 71 52
99 69 52
99 72 55

*no residual chlorine detected in the sample

EC50 Unchlorinated (15 minute, 15 °C) = stimulatory

ECs0 (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, CA).’



Table 4. LCs( Data for Bioassay of Boca Raton WWTP, NPDES# FL0026344.

Method of 72 Hour LC5¢ (95%
Organism ' Data Analysis Confidence Intervals)
Chlorinated discharge | _
Ceriodaphnia dubia Binomial 91.22%(85.00%, 100.00%)
Moving Average a -
Probit a

4 Due to an insufficient number of dead organisms, or to the irregular distribution of mortality, an
LCs0 value cannot be calculated using this method of statistical analysis.



- DER Biology Section — Acute-bioassay Bench Sheet
Sample Source: C}’L‘) 0’[ &CA /A«‘/‘ON WuwTr Sample Collection: Date léjéa Time__/200

Address/Clty: __1S di_GLAdES Ropd Bouk Kot Test Beginning: Dats 70 Time_j |25

County: pQL& ’5640-\ Tost Ending: Date /7 Time_/ 300
Contact/District: C F.orrig;}p/ /SE Test Organism: ' )
NPDES Permit #; ‘ outall#: 00/ Luek VMo StageiAge: (2 viodhphis dafic/ives?
Tast Numbar: _,__/___ of __7_‘__ Test Type: Screening Deﬂnltlv§ Instrument Callbrations:
Static Renewal | Flow-Through PH Do Cond  Temp

0hr 7@%‘/ $0a233% jios, el 23,405
24 hr 7@2}‘_&_ 80 23 101024070 LD g gy

Remarks: 20 houy (om ,-907“‘1. 5 Lt
g i pli O(/ryje
] P Gk Commauwiottin Tichsclegs .

v
S MO d~ *ﬂw\eusﬂe alier c\\\u\L\cn S1or 9‘\ 4anr -
Number Live 00 (mll) pH Temp. (°C Cond. (umhov/cm)
Conc. |Chamber#| 0 24 48 0 24 48 0 24 48 0 24 48 03| 24 | 48
E Codie! 51515 7% 7.0 2.l
(o S151g1/8 311
Cotro S 15178 g.] 240
;] Contral S 15]¢ /% 3. 2%
10 % 51515 (73 0 121
0% 515 16178 3.0
E- [0 % 515 19179 €0 295
10 % 51515 |73 30 Vil
E 30 % S 15 [¢ 3.1 7b 2.
3% % S 15 |5 4.l 7.6
og S 15 |5 18l A sL0
E 0% 515 15 (%] 7.7 +75
' S04 S5 15 1753 71 Py
09 5 514 {74 77
H So % 515 15 119 17 dro] |
- 50 Y Sl 15 ]21 1.7 36|
X Y4 5186 19 |77 JAS 122 :
g 70 % Lo s [ A%
20 % 515 [ 1% 7b 455
70 % s 15 15y 7.6
g 38 % 5155129 15 22,1
85 % HIERERVE 75
85% 5[5 |5 |27 7.5 525
@ 85% 51614 R 7l 538
100 % 518 1o 79 24 121
Joc % S 1S 19 174 YA
@ JoC Y S|S 1/ 1729 yA 515
Jéc § 51610 |50 7 A2
Measuedby: e | M- | Sw | MF hE ME HF
a Recorded by: ﬁ‘f/mp SwW|Sw 9 _ SLJ Sw/
esiguory sgurs ([0 it cornved N TRl
_ \ Well Watar | Cond, Water | Sampla | Method | Measured b
a WH L{JC“#L Field Tot. Resid. Cl: ~ ; | y
/ Lab Tot. Resid. Clz: -~ -~ 00 | ks | SHW
Akalinty: /5 B 105 [ dak | pd
g 7 Hardness: | {

o 1110 1) [l [ /N
C et L /48 e LA
’waj £, 3

%’/ﬂ/) ~ Total Ammenia:

e
2
:




DER Biology Section — Acute-bioassay Bench Sheet

Sample Sourca: 80“ A Qﬂ"?),\l Sample Collectlon: Da!e'llfv/%f Time
Address/Clty: Test Beglnning: Date ~ Time
County: ) Test Ending: Date :zMJﬁo Time /200 ‘
Contact/District: Test Organism: '
NPDES Permit #: Outfall #: Life Stage/Age:

Instrument Cailbrations:
DO - Cond Temp

Test Numbar: __)_of ) Test Type: Screening |@ oH
—— tatic/| Static Renewal | Flow-through . ,
Remarks: oyt 24 hr@_‘éﬁ_ ?:%2/0( /321 G 220022.5

Aovn ?4511.»*g'fhj46é2 o tbaw2%9 9aeut (e A Jekadlh
48 hr
‘Number Live DO (mg) - pH Temp. (°C) Cond. (umhos/cm)
Cone. | Chamber #[7 03 b+ | 48 g2 | 48 | a7lgaw | 48 | a7lqee | 48 | Ay it | 48
Cor il 515 %s’ S 113
Cocded 5 |5 ~_BY 55 7
Cw:l“jl S|& 8.7 §s VA
G S |§ £9 g. 240
(¢% S |§ g4 §.S 19,2
[ Ye K §.4 8y
10 % S 13 58 | - £S
Qe s |5 gL 95 | RSO
3% S |S %1 5.4 193
W% S |3 £ 24 '
10 % 5 |5 £ £Y
30 Y S |5 &8 24 0
S0 ¢ ERE ¢S5 I (%3 195
S0% S | ¥ g7 g3
0% 5 S g 8.3
S0 515 £7 + 1|83 43S],.
70 % S 1S 2 83 192, .
20 % SIS £ 83
0% g 1S £ 23
0 %/e 5 |S z.7 £3 Y50
g5 % c 15 &) S A1 18"
%5 % ENE 2. %3
95 Y SIS [ 3
§S % 419 21 &3 510
[0 %% 01— s =183 ]= T
[0 ¢, 01— §Y | — £ |-
(00 %o 0| — 28 | - sl —
(00, 0 - E¥| =] &3] — 855 | —
Measured by: | mE | b m ML [~ [ m& N = mA
Recorded by: | M | mf- A Il I Iml ImMCI A

Investigators’ Signatures
] , ‘ “ E Q ZL Water-quailty Parameters
Waell Water | Cond. Water | Sample | Mathod | Measured by

Field Tot. Resid. Clz:

Lab Tot. Resid. Clz:

' Alkalinity:

% Hardness:
Total Ammonia:

“" Reviewer




DER Biology Section — Acute-bioassay Bench Sheet
mple Source: (t“‘h of Bxs Rﬁfuﬂ Sampls Collection: Date zzgﬂ'ﬂme [
Address/City: Test Beglnning: Date_2/¢ /70 Time__/ /09
County: Test Ending: Dat Time /3090 _
ntectDistrict: _ Test Organism:
DES Permit #: Outfall #: _Llio Stage/Age: Motfae '/))( oo d 5 '2/34'{."_\'
st Number: of Test creaning bDefinitive Instrumnt Callbretions:
2 = dgﬂﬁ Flow- through PH 0o Cond Temp
pmarks: 3-(”‘60’\ ( wrfl Sy\ 1’5/?/»//4
% ot e A qm ot 2‘”"
48 hr
Number Live "2 . pH ~Temp. (°C) Cond. (umhos/cm)
Some | Chamber#| 0 | 24 | 48 o T24 |4 |0 |2 | 4810 24 | 48 | 0 | 24 |48
ol L 9] | 51519 = TTZT 3 L8 %0 [t 170 9.1
AT 3 |5 5 15 (S8 7108193 |34 =
(o s 15 [ 15 10t 377317 3150 AL |70 8.
g [ 63 |S |5 16 |71 5417473124130 ool 158
_K"/%ﬁ'
)
\_/‘\_// B | \_‘__,/"'\\_//"\Kf_
- 72 196 7] Qb 72 |76 12196 |9k
CDNT,’Lol §2’7 ol G 8"7 /Y gk{ 7 H;J /q’- |
Caet] b3 1 51S ¢71%9] |94 k&f 7 uso
el | 43 |5 19 79183 rolse | |93/
(0lo| 3% 1S 15 §.g.3 ¢.01£.0 6/0
N’-
T e | e A mf A~
T L | I [ N[0 | Pl el AR LAk =
[Fe wit | ' s ]
s pea pr P P r I T AL HF I HEL |5V
recrcadby: [ | ing |98 | LINE AT EC L AN 5

adall S/

%
viewer

Water-quality Parameters

Waell Water | Cond. Water Sample | Method Measured by

Flald Tot. Resid. Cl:

Lab Tot. Resid. Cl:

Alkalintty:

Hardness:

Total Ammonia:

IS

-~y



. MICROTOX™ Data Reduction Sheet
SOURCE: /2100 Rt~ Aﬂﬁ- |
. ) |
o ‘%{“:/%SAMPLE mg/L

-~ _ .
CALC e $0 (1) MIN/ 2 _°C)=
' 'SAMPLE DATA! '

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.):

DATE ASSAYED: g./ G / §0 TIME:

VISUAL COLOR: CORRECTION REQUIRED: YES  NO
VISUAL TURBIDITY: .. SEPARATION REQUIRED: ~YES ~ NO
INTTIAL pH: . HADJUSTEDTO: ~  WITH

———

OSMOTICALLY ADJUSTED WITH: MOAS DRY NaCl ) OTHER

PRIMARY DILUTION OF SAMPLE:

OPERATOR: 4/& Clrertn REAGENTVIALLOTNO. M- . \/ LN

REMARKS:

_ MICROTOX™ TEST __

——e
SAMPLE |5 MIN |15 MIN

e T ——  — ———

REVIEWED BY:

DATE:

2/ %5/




