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Introduction

Boca Raton Wastewater Treatment Plant, Boca Raton, Palm Beach County,
Florida, NPDES #F1.0026344, on 20 to 22 December, 1988.

The Boca Raton WWTP is located at 1501 West Glades Road, in Boca Raton,
Palm Beach County, Florida. The facility 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.

The toxicity tests discussed in this report were performed in accordance with
methods described by Peltier and Weber, 1985, M ethods 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 chlorinated sample of discharge from the Boca Raton WWTP was toxic to
the bioassay test organism, Ceriodaphnia dubia, producing a LCsq of < 100%
(Table 5). The chlorinated sample adversely affected the Microtox® assay
organism, Photobacterium phosphoreum, producing an ECsq of 79% sample
(Table 4). The chlorinated sample was not toxic to the bioassay test organisms,
Daphnia pulex and Notropis leedsi. The dechlorinated sample of discharge was
toxic to the bioassay test organism, C. dubia, producing a LCsg of 47%. The
dechlorinated sample adversely affected the Microtox® assay organism, P.
phosphoreum, producing a ECs of 176%. The dechlorinated sample was not toxic
to the bioassay test organisms D. pulex and N. leedsi.

Chemical analyses performed on the sample detected the pesticides, diazinon
and g-BHC, and the metals, silver and zinc (Table 6). The total residual chlorine
concentration was 0.3 mg/l (Hach) and the total ammonia concentration was 1.50

mg/l (Table 2).

The toxicity in the chlorinated sample was attributed in part to the total
residual chlorine. The toxicity in the dechlorinated sample was attributed to the
1.16 pg/l diazinon concentration, as the diazinon LCsxg is known to be as low as
0.35 pg/ for the test organism, C. dubia.



Conclusions

The chlorinated and dechlorinated samples of discharge from the Boca Raton
WWTP were toxic on 19 December, 1988. The toxicity was primarily attributed to
the pesticide, diazinon, and partly to the total residual chlorine found in the
sample. This facility is in violation of State toxicity standards unless moderating
factors (e.g., permit variance) apply.



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

Ceriodaphnia dubia (water flea)

Control 15.0 ml 0.0ml 15ml
10.0% 13.5ml 1.5ml 15ml
30.0% 10.5 ml 45ml 15ml
50.0% 7.5 ml 7.5 ml 15mi
70.0% 4.5 ml 10.5 ml 15ml
85.0% 225 ml 12.75 ml 15mi

100.0% 0.0 ml 150 ml 15ml

Daphnia pulex (water flea)

Concentration Dilution Water Sample Total Volume
Control 15.0 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% 0ml 500 ml 500 ml
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Table 4.  Microtox test results, Boca Raton STP, Palm Beach County, NPDES
#FL 0026344, on 20 December, 1989.

Microtox Test Culture Lot # M-606
Final Reclaimed Water
% Sample Chlorinated Dechlorinated
5-min 15-min 5-min 15-min
0 99 65 93 57
0 95 61 93 58
0 91 62 89 55
12.38 85 60 88 55
12.38 85 59 86 54
12.38 - 90 62 92 57
24.75 80 56 82 52
24.75 78 55 84 52
24.75 82 58 87 53
49.5 60 45 75 47
49.5 61 45 74 46
49.5 63 45 76 49
99 23 24 65 40
99 22 22 67 41
99 26 25 67 41

EC30 Chlornated (15 minute, 15 °C) =78.73% sample
EC50 Dechlorinated (15 minute, 15 °C) = 175.90% sample

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

~1



Table 5. LCsp Data for Bioassay of the Boca Raton sewage treatment plant, NPDES
#FL0026344, Boca Raton, Palm Beach County, Florida.

Method of 48 Hour LCs0 (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
Ceriodaphnia dubia noncalculated <100% 2
Daphnia pulex ‘ not toxic
Notropis leedsi not toxic
Dechlorinated discharge
Ceriodaphnia dubia Binomial 46.92% (30.00%,70.00%)
Moving Average b
Probit b
Daphnia pulex not toxic
Notropis leedsi not toxic

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

b Due to an insufficient number of dead organisms, or to the irregular distribution of mortality, an
LC5( value cannot be calculated using this method of statistical analysis.



Table 6. Results of chemical analyses on the sample of discharge from the Boca
Raton STP, Palm Beach County, Florida.

Organics
Acid Extractables Several organic acids and other naturally
occurring compounds
Base Neutral Extractables None detected
Pesticide Extractables g-BHC 0.01 pg/l
Diazinon 1.16 g/l
Several unidentified components
sensitive to ECD and NPD
Metals
Lead *
Silver 1.0 pg/l
Zinc 22.0 ug/l

*The analysis for lead was invalidated due to blank contamination,
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i Field Tot. Resid. Clz
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Sample Sourcs:

DER Biology Section — Acute-bioassay Bench Sheet

beca Redon STP

Sample Collection: Date 12-19-&rime _O_‘L‘Li
Test Baginning: Date_{ (22058 Time_// 32

Address/Clty:
County: Test Ending: Date/7-22+75 Time_// 40
Contact/District: Test Organtsm: (. deoid
NPDES Permit #: Outfall #: Lite Stage/Age: __ {1 00VICAT.
Tast Number: _LJ’_ of _(J__ Tast Type: @Deﬂnitlve Instrumant Calbration:
@ | Static Renewal | Flow-through PH bo Cond ~ Temp
Remarks: , ’ 0hr
C/QZ 24 hr
48 hr
Number Live DO (mg/l) pH Temp. (°C) Cond. (umhos/em)
Conc. T Chambor#| 0 | 24 ] 48 | 0 |24 [48 | 0 [24 [ 48 [ 0 | 24 48 |0 |24 |48
Tohel | 27 1 5161 1871951 (8T 821, |X923 1
I 28 | S (S 1lg7(gd1] 182/872
I 29 15 1§ 87 124 32152
I bo |15 3.3 5.4 8.2 9.+ 2S 1230
loo% | W |S |O 1418 700731 | kg LS
/ b |5 1) T70sal [ 171]78
! bz |S 10 771821 L |7 079 |
" by [S]0 110z 7079 5751530 |
940
Measured by: e SUW [MF JHW{ e SHi\ [ 1P SH |y nF
Recorded by: | 11| /T~ L | Suw Willisav] Ty Lisiw U St
Investigators’ Slg
s Water-quallty Parameters
\\ L\ .i‘ ! T‘l‘jj
ﬁ%{tﬁ,\d.‘ i =y Well Water | Cond. Water | Samgle | Method | Measured by
[ WA Field Tot. Resid. Cz:
J"]T;A .y A\ﬁ/ Lab Tot. Resid. Clz
n ! Alkalinity:
%ijﬁ 9‘( 41 Lf[ Hardness:

Reviewer

Total Ammonia:




DER Biology Section -~ Acute-bioassay Bench Sheet

amplo Sourca: BOCﬂL E_Cdm STP Sample Collection: Dats - ’q 3% Time D__L_l}_:_
Addrsss/City: Test Baginning: Date 11-20-5¢Time J3C
County: Test Ending: Date /2-22 5 Tima 1160
ContactDistrict: Test Organism: L. puLit/
NPDES Permit Outfall #: Lo Stegingo: 112 Al
Test Numher:_g-_of_(.v_ TestTypa:@Deﬁnitive H lnstr;rgent Callb(x;a; :;ns: Tem
Static ) Static Renewal | Flow-through P 7
Hemarks: 0 hr .
@) Z 24 hr
48 hr
Number Live DO (mgh) pH Temp. (°C) Cond. (umhos/cm) |
Conc. [Chamberdl 0 | 24 |48 | 0 | 24 |48 0 | 24 | 48 | 0 | 24 [ 48 | 0 | 24 |48 |
ool | Y |5 1S 37 2 g2l (s [S12] 20
! Yo | 51515 187 25 18.2) &3
! 7 Is |5 i 3.7 al |82 £3 ]
" 4g |s 1S 15 187 7 lg2| [&3 220]  nas
I(D% M 5 S S- 7‘7 7/9 ‘7') 7'(/ QH »2[/1
"~ Tso [sTsTslg7] [3[9.0] 129 |
! St s 1514117 2,371 19 |
152 S 1s{sT177) [80]T0L DY AN
|
|
% —
! .
!
|
Measwea by: | INF [ e |RpF [SHN] K& [SHW i [SHIV Sk | KAt | SHY s
Recorded by | INE [ | RAE [ NV N-TIOL mE U AL | AL /i~

lnvestlgators Ignatures
/P w Water-quality Paramaters
VM \/‘IV“OW . Well Water | Cond. Water | Sample | Method | Measured by
) Fleld Tot. Resid. Clz
XQ ixzj _LJ ,}l Lab Tot. Resid, Clz:

0ss:
%"/ Total Ammionia:
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DER Biology Section — Acute-bioassay Bench Sheet

Date 2-“/4&?"ﬁma {ZE

Sample Source: Q,()/Zl EOUID/L TP Sampia Collsction:

Address/Clty: Test Beginning: Date 12-20-<X Time _73C
County: Test Ending: Data /2-2 4% Tima_ /0
Contact/District; Tost Organiam: _1) . {opd 4
NPDES Permit #; Outall# ________ LiiaStege/Ags: lg&yﬁ
Instrumant Callbrations:
Test Number:_gof h Test Typa@loeﬂnitlve )
étatlcj Static Renewal | Flow-through PH Bo Cond Temp
Remarks: ) Ohr
C? 1 24 hr
48 hr
Number Live DO (mgn) pH Temp. (°C) Cand. (umhos/cm)
aoonc. |Chamber#| 0 | 24 |48 [0 [ 24 [48 | 0 | 24 | 48 ] 0 | 28 | a8 0 | 24 | 48
o)l 4 |5 [5 15 (b3 65167 1813 177 b7 0T VEs
16% | 18 [ S1YTY s [651s [18,7.5]0. ET
i
|
Moasuredby: | o | AF T S [ONF TASE [SHWTOWE [Eoi [Sk lonr Sk s
Recordéd by: | | jnf | b= [ WAL s [ AL ML s o] ] tnlisgd Rl [24]
! est t {
nrestige im/ ? gn:rtrj Water-quallty Paramaters
\ xA_ ‘(
\ y zu Well Water | Cond. Water | Sample | Method | Measured by
é‘/ /L-/ Field Tot. Resid. Clz:
'%WM / /%1 J/J;\ Lab Tot. Resid. Cl:

%/ U L (/l/é Alkallnity:

/ Hardness:
%Q—J Total Ammonia:
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MICROTOX™ Data Reduction Sheet
sovnce: | 20C 0L ROKON

GRAPI . —
CALC 1C 50( (5 MIN, \5°C)36.3f? %SAMPLE ) mg/L,

—
p————

e ~F e o e e L e . e AV i e bt i

SAMPLE DATA:

SAMFLE TYPE (EFFLUENT, LEACHATE, ETC.): \% h JUSSY!
DATEASSAYED: | 2-20- DD TIME: C\ 00 A

VISUALCOLOR: O CORRECTION REQUIRED:  YES 0
VISUALTURBIDITY: VWA WO SEPARATION REQUIRED:  YES
INITIAL pH: pH ADJUSTED TO:

OSMOTICALLY ADJUSTED WITH: MOAS - OTHER

PRIMARY DILUTION OF SAMPLE:

OPERATOR: .~ *~ REAGENT VIALLOTNO. M- (00,
REMARKS:
MICROTOX™ 99% TEST
| SAMPLE | % READINGS s | ['l5 NOTES -
CUVETTE ISAMPLE {5 MIN |15 MIN
Al q [65) / o
Bl 0 36 6l Y
a | {9) [ 6T _
e T -
B2 1238 g?; &4 @q(o 039
_ Lz | (Yo |z |~ 1o
B3 UB §6 %“é
A _
S = —] —
B4 495 —%f % -6"}q ‘?)Ci}
C4 (02 e
T A ‘__7?7{_’—”‘"‘“_ T
7 22.
o | ® 26 [ [0 ks

ST - DU .
ECo (M, °C) 5&‘1‘0:\6% '
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CMICROTOX™ Piata Bedussion Sheel
source: (30C0. Rodon

GRAPH ;
CALC EC 50 (. \5 MIN, ‘5_" C) ‘15 q wSAMPLE g/ L

i i g oA e 44,4 e oS 7 03! T OVRGTI M e L S
e e e A e i W A

e
T R T AR MR T T T o i

SAMPLE DATA:

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): OLL U, 2 WJ\&

DATE ASSAYED: TIME:

VISUAL COLOR: CORRECTION REQUIRED: TES 10
VISUAL TURBIDITY: SEPARATION REQUIRED:  YES M0
INITIAL pii: pl ADJUSTED TO: WITH:

OSMOTICALLY ADJUSTED WITH: MOAS DRV NaCl oriIER
PRIMARY DILUTION OF SAMPLE:

OPERATOR: ///f// REAGENT VIALLOT NO. ¥
REMARKS:

MICROTOX™ 69% TEST

EAMPLE | % | READINGS | I3 | IS Tolea T
CUVETTE [SAMPLE [sMINJtsMiN) - | L
Al 35 b c
Bl 0 o) 55%
ca | 189 |55 |/ R
A2 ) %35 T - -
B2 12.38 (
o EHE 034,024 -
= = a2 )
3 U5
e R
Ad a5 (43 |
B4 95 | |4p |92 ‘
cs el P
A5 T gjg,j 40 ] T o -
B5 99 4 ek
S | (6t ﬁﬁ?_zw_.ﬁ i}
g ( MN,_°O) 9354

REVIEWED BY:%/
DATE: &7/ ¢



0ES GG - - - - 67 €7 - £8 08 0 0 S %00+

- - - - - - 6L €L - ze 6L 0 0 S %004

- - - - - - 6L €L - £8 6L o 0 S %001

- - - vze  vie - 6L el - €8 6L 0 0 ] %001

el 14 [+l 14 - - - - 08 S/L - se +'8 0 0 S %58

- - - - - - oe (3 - v'8 £8 0 0 < %G8

- - - - - - 08 v/ - ve ] 0 0 S %58

- - - €cz 80¢ - 08 Ve (] ce L'e 4] 0 [ %58

oLy ozv - - - 1’8 - g/ o8 - vre 0 € G %0L

- - - - - v'8 - SL 08 - Z8 0 4 ] Y0L

- - - - - 1'g - g¢ 18 - Z2e 0 z S %0l

- - 602 - 602 L8 - SL 18 - AL 0 v [+ %0L

09¢ 09€ - - - FA - L o8 - v'e € S 5 %08

- - - - - z'8 - L '8 - v'e L v S %0G

- - - - - A - L 1’8 - €8 P4 S c 240G

- - 012 - 602 Z'8 - Iy A - v'e 2z S S %0G

oLE 00€E - - - '8 - 6L Ve - gg ] g S %0€

- - - - - AL - 6L (+]] - S8 S S S %0E

- - - - - 8 - 617 18 - S8 S g S %0¢

- - 01e - 202 €8 - 62 \'8 - v'8 S S S %0€

052 oez - - - ve - A 1'8 - L8 g S [ %01

- - - - - v'8 - ze 1’8 - g8 S S S %0+

0 BIAdWES %001 - - - - - €8 - ze 1’8 - 98 S S S %04

0 1B1EAA |OAUOD - - [T - 5 0e ve - A 08 - 98 S S S %01
(3dd} Ayunes ocz (¥ - - - ¥'8 - €8 v'e - 88 S g S lenuo)

- - - - - '8 - €8 ve - g8 S S S 1onuoD
oLt [ Bjduies %001 - - - - - '8 - £8 &) - I G S g jonuo)
[*rAl T4 H(spiuydep) Jarep - - gz - 502 €8 - £8 €8 - 98 £ 4 [ jonuod

|OUOY PUOD oy gp [JnoY 0 § {inoy gy [Inoy ¥einoy o] oy gy [Jnoy ve oy 0] [inoy gv[Jnoy v [imoyQ] fusvie AU ve 1E aATiy 0 Je #] Suoilenuasuo)
0z SiL :(ysy) Jo1EeM l01UCD Apaonpuo) || esmessdwal 1 t4d —|__UsbAxQ panossid | { TVAIAHNS
Ti/0W) ssoupIitH J(/oW) Miujeniy | sseupreH B AV |
- mgoid - :eBeseay Buinow %69y lelwoulg  %96'9% 0G0
200 061 ..QQEmw %001 aeuoau ”wmuﬁm ajin eiqnp N.sﬂtnsm\uo.tbo “Em_cmm.o
000 000 {(spuudep) sarepm
|0Juo)) "puoy
00°0 000 :(ysy) 191 M [0KUOD
ybw) paziuouny | w/owlieiofl | Blucwiuy 1 ZJo 1 3bed 00L1 ‘ewij 88/ce/cl  .eieq bulpu] isa]l
pareupojysap  edA] voneuuolyp ogLL ewi] g8/0c/el  :oeq bulwuibagisa)
BINEN:]e5]] ) qe ueeo( onuepy Jejep Buimeosoy g9 sis9l # cpel  ewll ag/6L/ZL  .81eQ uonNav| o) sdwey
yoeH €0 :qe) sAaYyap edAl1sa] yoeaq uned Alunod
uyoseH €0 P14 ssnens 4 1oU1sI(A%eIluo) uojey eoog ‘peoy sepeloD 1051 [uonedoT
POUIBA 1 1ow [E1D0 Ienpissy 1e10L wawieal) ebemos adi] Aioey rvE92001d_# SIAdN dLAMM Uojey eoog Ayioeq




