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Introduction

Boca Raton Wastewater Treatment Plant, Boca Raton, Palm Beach County,
Florida, NPDES #F10026344, on 17 to 21 April, 1390.

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 dubla,
producing a 72 hour LCs of 62.2%. The sample was also toxic to the bioassay test
organism, the shrimp, Mysidopsis bahia, producing an LCs, of 110.7%. The
Microtox® assay indicated that the sample was stimulatory to the Microtox® test
organism, Photobacterium phosphoreum.

The total and unionized ammonia concentrations were 1.41 mg/l and 0.01
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 organisms, C. dubia and M. bahia, was not determined.

Conclusion

The sample of discharge from this facility was toxic on 16 April, 1990. The
cause of toxicity was not determined.
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Table 1. Concentration Series and Volumes Used for These Static Bioassays.

Ceriodaphnia dubia (water flea)

Concentration Dilution Water Sample Total Volume
Control 15.0 ml 0.0 ml 15ml
10.0% 13.5ml 1.5ml 15ml
30.0% 10.5 ml 4.5 ml 15ml
50.0% 7.5 ml 7.5ml 15ml
70.0% 4.5ml 10.5 ml 15 ml
85.0% 2.25ml 12.75 ml 15ml
100.0% 0.0 ml 15.0 ml 15ml

Mysidopsis bahia (mysid shrimp)

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% Oml 500 mi 500 ml



woyoqg uo ,

- 055 - - - - - A3 - - §L 0 0 S %001
- - - - - - - Ay - - SL ] 0 S %001
- - - - - - - 2L - - Sz 0 0 S %001
- - - - e - - L - - SL 0 o S %001
szs 005 - - - - gl rA - 9L 9L 8 0 g %58
- - - - - - gL rAy A - sz 9L 0 0 S %58
- - - - - - L L - e A 0 0 S %G8
- - - 602 @12 - : 92 rA A - re 9L 0 0 S %G8
Sig Svv - - - v - €L L'e - gL Zz ] S %0L
- - - - - 6L - €L '8 - gL 1 £ S %0L
- - - - - 6L - €L z8 - - A 0 o g %0L
- - oz - 812 6L - €L L'e - 8L 0 .1 g %0L
ovy 08e - - - 1’8 - Ve AL - oe S S S %05
- - - - - (}:] - Ve zs - oe S S g %05
- - - - - oeg - vL ze8 - ] S ] S %05 ’
- - 6'£02 - g1e 08 - L AL - 6L S S S %0G
oLe 062 - - - rA] - L €8 - ze v S 5 %0E
- - - - - \'8 - LL £8 - ze S S S %08
- - - - - 08 - e €8 - ze S S S %0E
- - 602 - L2 08 - e €8 - ze S S S %0E
S¥T sie - - - ze - og v'e - ve S S s %01
sies ©6S BB thIM pelsnipe , - - - - - ze - oe ve - ve ] ] G %01
—J0¢ TBdWES %004+ - - - - - ze - o8 ve - ve v v S %01
.02 __lJelep |0AuoD - - 802 - €1 z9 - 08 €8 - d] S g S %01
(idd) Kuljies S12 081 - - - ze - \'g ve - Y] S S [ foRuod
- - - - - ] - (%] ve - S8 S S S |jonjuo)
GOt SZ TO[dWeS %00 - - - - - 28 - '8 ve - S8 S S S |jenuod
+72 . &9 (spiuydep) s1e1em - - oz - gie 28 - L'8 €8 - S8 S S S jasuoD
josuao puon| 0L 96 [Jnod 01 finoy g6 in noy [Jnoy ¢z JInoY O] [ 96 1€ GAT]JU 2/ e BATT[JU 018 # |
- 06 :(ires) se1eM foAUoD Apnpuoy || einjeracwal 1 Hd | AVAMAHNS
{yow ssaupleH ssoupJtey § NIV '
- Jqosd - :eBeseny Bunony %229 elwoulg %0Z¢9 :0§D1
100 A Tejdlies %001 ejeucou :efeis oI w»iqnp sjuydepopieg  wsiuebio
$0'0 990 :(spluydep) 1e18m
anueg ‘puod
000 000 :{ifes) Jerem 1onuoy
o) €10 BUowiiy FJ5 T 866 JeAIUE Uodn SUpolD fenpes) oU  POUIeN Joiyoo(l UEct -ouwi] O6/1e/F Leieq Bupud 1581
pojeupojyo  edA] uoneunolyd 0oL} ewyl 06/L1/y ele( Buuubegisel
- - qe} uesdsQ onuelyY Jerem Buneosy ¢ siseis 0060 :ewnl 08/91/b [6BQ UOND8|0D sidwes
yorH 00 qe . eanjuyep ofels  tedAlise) yoeeg wied :Aunod
yoeH €0 ‘pield uciey eosog Jo 10/ ueBied "D [OIASIgASERIUOD uotey eoog ‘peoy Sepe|d 10G)  (UonEdO
| PoudIN__ | 1/ 20 [enpised 1810l wow)uen oBemes edh) Alped prE9Z001d # 830AdN d16 uoey woog jo Ay :Aoey

‘penurluo) ‘g O1JEl




—panuTluoo—

009/¢ 0UcBe - - - L 9L 08 9%G 9 19 v S 5 %001
- - €61 L8L SET re 8L 08 S'S c9 L9 S S S %001
Q0cL2 00§82 - - - LL gL 08 6'S $'9 €9 € g S %G8
- - o6l €8 ¥E2 re 8L o8 6S 99 £ S g S %G8
00,22 00582 - - - L 6L ve o] 89 &) 4 -] S %0L
- - 68l g8l 2€C LL 6L ] 1’9 99 4] 4 1 4 ] %0L
00S/Z 00€82 - - - e 08 ] z9 89 99 S S S %08
sifes ees [eoyie Uim peysnipe , - - ggL €8L BEe LL og (%] \'9 L9 s'g S S S %0G
.02 TBdWES %001 00€8Z 00162 - - - LL 08 z8 €9 99 oL v S S %0€
.02 11818 [OAUCD - - 88! v8L €22 L oe rAL €9 99 69 € 14 S %0€
(1dd) Ajijies 00992 0026¢ - - - LeL o8 e 09 9 oL S S [ %01
- - :x: ] £'8L o%ce gL o8 €8 09 SS9 0L S S S %01
GOl 72 TEOWYS 700+ 00¥6C 00062 - - - 9L 6L £e +9 s'g TL ] e < 1onuod
-7 s9 :(spuydep) Jelem - - 06l 68L [Lig 9L 6L £e +'9 v'9 VL S S S jonuoy
losuod "puc) inou 8¥ [InoY ve [/noy 0 I @p 18 OATT]JY P2 16 OAT1] 1] 0 18 # [SuoHeAUsduoy
- 06 :(ies) Jerem 10qu0) IA[IPNPUDD simeredwal || Hd ] TVAIAHNS
ssaupieH ¥ NIV | .
%L OL) NG0SY - :eBeieay Bunow - ejwourg %0t 0507
00 ¥l .ejdies %00t sAep 1> eby wiyeq sisdopisAyy _wsiuebig
00 990 :(spiuydep) Jjelem
|os5uoD ‘puod
00°0 00°0 :(1fes) J8iBM 101U0D ) -
/DUl peziuoiuf} /BWJ 810 L Bjuowwy } 70 € obud (8AIe Uodn 8uligd jenpisal ou TPOUIBN 1049 Otch Oul] 06/1c/v Teieq BUpUg 1561 |
pojeupolys  :edA) uvoneunoiud o0LL :ewll os/Liy  ereq BuuuiBegisol
- - qe] ueesQ onuepy ‘1elem Buimeosy ¢ sisel# ‘0060 oWl os8/9L/y :ereq uolos|o) edures
yoeH 00 :qe] eanuyep onels  edA1se) yoeeq wjed :Alunod
yoey €0 :plotd uojey eoog jo LitD / ueBuied " NIDASIQAIEILCD uojey eoJ0g "peoy SepE|D LOSL uonesol
POUIOWN | 175U [21J renpised el jusweou) eBumes edAj Aupe ¥rE9Z001d # S3AdN d1s voeH woog jo Ao -Anjoed

‘06T ‘1tady 1g 03 LT Uo
uorey eood JFO .A3TO 9yl WoLl o3reyostp JO 9T

PPEOZ00 LI# SAQAN “epTIold ‘¢ frunoy yoweg wed ‘uoley wood ‘dLS

dures ® JO ABSSBOTq SATITULISP Ofjlels syl Sutahp popJoosl eled € 9198l




Buijesds ‘Bupuunms Anoyip .. OAle Aoieq | ,

00c6c 00c8e - - - A Ll 08 899 [:3°] 1’9 4 14 S %001
- - c0e S'0C gee 8L LL o8 g's 'S 1’9 s 4 14 S %001
00682 00682 - - - 8L fAYA [04:] L9 6'S €9 .l € S %S8
- - 661 [ +74 v'ES 8L L'L o8 9 g's 9 ¥ 14 S %G8
0066¢ 00S8C - - - gL L 1’8 89 6'S 9 vl 14 g Y%0L
- - 661 00c [ >4 : VA L '8 99 6S 9 .£ € S %0L
00862 00€82 - - - 8L L'L t'e 69 1’9 99 € S < Y08
§1[es ees jeynse Wyim peisnipe , - - 86t 661 822 : A L '8 29 +'9 g9 S S S %05
.02 re|dules %0014 0050€ 00162 - - - 8L 9L ce 69 09 oL 4 14 S %0t
+0C JJOJeM {OUAD) 1 - - g6l 86l €ce 8L 9L ce 69 6'S 69 € € ] %0E
[Wdd) AjjuliEes 0090E 00Z6<C - - - L 9/ €8 89 19 oL S S S %01
- .- 961 0'0c jurd4 F AV A gL €8 L9 as oL S S S %01
SOL SL ‘e|dwes %001 0012€ 00062 - - - * 0LL SL €8 6’9 9s L S ] S |onuod
SL S9 ((spuydep) 1e1em - - g6t " 0C e L'l S, £8 69 Vs Ve S S S joAu0D
10JU09 "PUOD SUONENUBoUDD)
- 06 :(1res) Joyepn [ouUoD
{7BUY S5oUPIeH_[l/BWY AMIENY | sseupieH B WV_} ;
%L 0Ll HGod - :ebeseay Bumnow - elwould %01l 0§01
100 ivE To[owes %00} - skep 1> eby wjyeq sysdopysApy wswwebio
v00 990 :(spuydep) JoteM
josue) "pucy
000 000 :(1pes) Jotepp lONUCD
Wi} pazZIuoiuN 7oWw) je1ol | Tjuowy | ¥ 70 ¥ abeg (AT Uodn SULOIUD [ENPISel 0U  “POUIBiN JO[Ua( AR 06712/F o1e() buipug 158
pejupojys  :9dA] uogeupolyd 0011 ewil 06/L1/y  ereq BuwuiBegisel
- - qen ueasQ oliveny :1e1ep Buiateoey g sisoi# 0060 :ewil 06/9L/y :e1eQ UoAds|io) eidures
uoeH L] qe emuyep onEls  edAisey yoeeg wigd :AUnoo
yoeH €0 pio4 uojey esog jo At s uebusey 'O 10ISIGADBIUCD uojey eo0g ‘pPeoy sepeD 1051 uonedco]
PoYyion 1 jou J21D [BNpISaY jelol owess) sBumes :edA) Apel vrE9Z001d  # SIAJN d1S uoy woog jo ANy Amoed

‘penutiuo) g€ OTJBlL




Table 4. Microtox test resuits,

#FL0026344, on 17 April, 1990.

Boca Raton STP, Palm Beach County, NPDES

% Sample Chlorinated Final Reclaimed Water
S-min 15-min

0 75 52

0 53 36

0 71 50
12.38 67 49
12.38 73 52
12.38 70 50
24.75 70 49
24.75 76 55
24.75 75 55
49.5 74 53
49.5 70 49
49.5 78 54
99 71 50
99 63 43
99- 80 56

| ECs50 Chlorihated sample* (15 minute, 15 °C) = stimulatory

#Total residual chlorine measured 0.0 mg/L (Hach) in the laboratory.

ECso (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 5. LC5( Data for Bioassay of Boca Raton STP, NPDES # FL0026344, sampled

on 16 April, 1990.
Method of 48 Hour LC35( (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
Ceriodaphnia dubia Binomial 62.20% (50.00%, 70.00%)
Moving Average a
Probit ' a
Mysidopsis bahia Binomial a
Moving Average a
Probit 110.73% (65.90%, 2871.00%)

a Due to an insufficient number of dead organisms, or to the irregular distribution of mortality, an
LCs value cannot be calculated using this method of statistical analysis.
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DER Biology Section — Acute-bioassay Bench Sheet
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DATEASSAYED: 4//7 g0 TIME: /a:aM’“f
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