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INTRODUCTION

The Carrollwood Village Regional Wastewater Treatment Plant is a relatively
small plant serving a residential section northwest of Tampa, Hillsborough
County, Florida (Figurc 1.). ‘'Ireatment of sewaqe consists of acration by an
oxidation ditch system, clarification, tertiary filtration, final clarifica-
tion, and retention in a polishing pond. Part of the effluent is then dis-
charged to Brushy Creek, which flows to Rocky Creek hence to 0ld Tampa Bay,
while the remainder is used for spray irrigation of several golf courses.

Because this plant is not an NPDES permitted facility, the Hillsborough
County Environmental Protection Commission requested bioassay tests be per-
formed on the effluent to determine its potential toxicity. On 6 Rugust
1980, the Biological Section obtained effluent samples from the Carrrollwoocd
Village Regional Wastewater Treatment Plant and performed static bioassays
to determine the existence and extent of toxicity to the biota of the

receiving waters.
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Figure 1.

Site map showing location of

carrollwood Village and Carrollwood
vVillage Regional Wastewater Treatment
plant, Tampa, Hillsborough County, Florida.



METHODS AND MATERIALS

Test methods used to conduct these static biocassays are extensively described
by Peltier (1978). The organisms selected for this study include species
recommended by Peltier (1978) and the U.S. EPA (1978) . additionally, the
Biological Section maintains cultures of several species of organisms indig-
enous to the State of Florida. Life histories of these test organisms and
maintenance procedures used to culture them are detailed below.

History and Maintenance of Bicassay Organisms

Daphnia pulex (water flea) - A breeding culture of Daphnia pulex was
obtained from the EPA laboratory in Athens, Georgia in March, 1979. This
culture has been maintained since its arrival, in 2% gallon all glass
aquaria filled with unchlorinated DER well water, using a 16:8 hour
light-dark cycle. Organisms are fed a liquified blend of Purina Trout Chowda
and Cerophyl®twice daily, and are kept at a constant temperature of
22° + 1°C. The aguaria are cleaned weekly by siphoning off half the
water along with the detritus and excess daphnids. They are then refilled
with fresh aerated well water. Additional measures are taken and/or new
cultures started in the event of abnormal circumstances such as: declining
populations, ephippia formation, or excessive fungal or bacterial growth.

Simocephalus serrulatus (water flea) - An indigenous breeding population
of §. serrulatus was collected from Lake Jackson, Leon County, florida, in
March, 1980, by personnel from DER's Biological Section. Positive identifica-
tion of the organism was performed by Mr. Jeff Foran of the Department of
Environmental Engineering Sciences, University of Florida in Gainesville.

The cultures are maintained in 2% gallon all glass aguaria, filled with
unchlorinated DER well water, under a 16:8 hour light-daxk cycle. The
organisms are fed a liquified blend of Purina Trout Chodéa and Cerophyld§
twice daily, and are kept at a constant temperature of 22° + 1°%c. The aquaria
are cleaned weekly by siphoning off half the water aleng with the detritus
and excess porulation. They are then refilled with fresh aerated well water.
Addi-innal measures are taken and/or new cultures started in the event of
abnormal circumstances.

To ensure the uniform sensitivity of these test organisms to toxic
the Biological Section conducts monthly Standard Reference

substances,
assays using sodium lauryl sulfate as the reference toxicant.

Toxicant Bio



Test Methods

Three separate 48 hour static biocassays were conducted from 0855 hours

6 August to 0930 hours 8 August, 1980, on grab samples of effluent from
the overflow structure into Brushy Creek, and from the clarifier before
chlorination. The samples were collected by Mr. Bob Carpenter of the
Hillsborough County Environmental Protection Commission at 0845-0900
hours 5 Auqust 1980, using standard wastewater sampling procedures.
Separate samples were obtained for chemical and biological testing.
Samples for metal analysis were preserved with HNO3 (2ml/liter). Samples
for organic chemical analysis and for the bioassays were unpreserved.

The samples were iced and transported to the DER laboratory in Tallahassee
within 24 hours of collection.

Freshwater for dilution of the effluent sample was obtained from the
same DER deep well that is used to culture the test organisms. The con-
centration series selected for this study (Table 1) is that recommended
by APHA (1976).

Two replicates, each with six concentrations and a control, were used to
test with Daphnia pulex and with Simocephalus serrulatus. Flint glass

jars of 250 ml capacity were used as test chambers, and 200 ml of the
appropriate test concentration was placed in each chamber. Daphnia and
Simocephalus were siphoned into a large culture dish through a series of
nested stainless steel screens to isolate the proper size and age organisms
(neonates). These neconates were then transferred individually by glass
pipette and were loaded 10 per chamber, resulting in 20 per test concen-
tration.

Dissolved oxygen, pH, and the number of live organisms were recorded for
cach test chamber at 0 hours, 24 hours, and 48 hours. Total alkalinity,
total hardness, and conductivity were recorded at the beginning of the
test for the controls and the 100% effluent concentration. These values
were recorded on the biocassay data forms and are presented in Tables 2, 3
and 4. Organisms were not fed during these tests.



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

Water flea (Daphnia pulex and Simocephalus serrulatus)

Concentration ‘Freshwater diluent Effluent
Control 200 ml 0 ml
5.6% 188.8 ml 11.2 ml
10.0% 180 ml 20 ml
18.0% 164 ml 36 ml
32.0% 136 ml 64 ml
56.0% 88 ml 112 ml
100.0% 0 ml 200 ml

Total Vol.

200 ml
200 ml
200 ml
200 ml
200 ml
200 ml
200 ml



AjTuTTedie Te303 = 6¢L ‘AITUTIEHI® urajeysuydiouayd = 9T
sutTI3ILM BAO(R asnl sseib 03 >on3s etuyded T =«

auanTiia ut jquasaxd 2ebiv "€
-abxeyosTp o1 xot1ad

qo230p 10U AUSNTIID 00T UT dBUTIOTUD EEEE S

spuocd PUTYSTIod 3O SATIAIS © ut |WI3 UOTIUIIDIX puoT 031 enp ATdeqoid (add yoeil) o19¥

a
-5 g°gZ ©03 §°1¢ obuex aanijeaodwsl 3STL 1 3 sy avwo
O o]
I , - - . - [ SO P
U9 [ e 6TL/OT 08 L'8 6°8 s'8 5°8 06 o1 ot ot o Bt
— - o°8 o8 06 c'g o8 68 8 6 oIl ¢ S0ut
5L ©°8 5B S8 L2 06 or et ot e | eoros
6"t €78 s°8 s 8 L8 6°8 ot ot 01 v 20795
— - 6°L z°8 z°8 s 8 88 6°8 0T ot 01 I8! %0 CE
L 8L 278 18 '8 678 6°8 ot oT o1 4 s0°TE
e T T T T R o1 o1 LT T
g L i@ gL s'g 8'8 &8 ot ’ ot o sOTE
- B L 1°8 8° L s'g 8°8 68 o1 o1 OF v 07Ul
— 8°L 0°8 Lo L 5°g  6°8 0" 6 o1 0l ot 5 SOT6E
T 8L 0°8 o L c'8 6°8 6°8 , o1 0T o1 w a0 0T
o T gL 08 STt s'g a8 &°8 5 o1 o1 i 2575
] 6°L ©°8 5L $°g 8'8®8 £°8 ot cT ot "
T ) - L 8¢ 5 L '8 8 © 8°'8 o1 0T o1 o
T - s 11 —_— 8L 6% S L 5 ec =ef TRT et et ¥
96 L 1717 ve o} 96 (43 4214 1 %4 0§ 96 L 8V ve 0 ar 4 e aF ¥z Q iy b 0
T T T s T T Xopaingg 4
{soywi} {Eooen se 1/bu) hmODNU se T/bua) {1 /bu) sws jURDAO VAT Iultfeul A
A3 TA{NoNnpue smeupiv] [€I0L Aypuyreyyv 1e3oel nd ushAXQ pPIATUSESTQ O aaqangy Jnai g, LETTIOIpY B
— AR R S [—— I P,
-SEg] ISNENY 8 03 9 repTIOTI A3UNOZ ubSneICqsSTITH reduer, T TTEIANG Xe8aD %nwﬁum rauBTd 3IUSWEITSIT IDITMIISEN
Teucfag eLE{]I.. PUGKTICIIRD 10 Aesseciq J3T2IXO3 B3NDE ora3eals ‘Xa1na etuydeq

fanoy gy DUTINE PYpA0dsX ¥R ¢ a1aEL




fatutresie {=3on =601 fAATuTTeHI® UTE zuzudIoudyt = 7T x
cquenysze uT zuesaid EXZehiy <
-spucd SUTYSITCR
zo se2tiss ¥ U 2UT3 UCTAUDIISI puol o5 2anp (4AdaG YSFEH) 21qriItsxsph 30U £7 uOTIREBIAUADUCT JuUINTIIA 00T T DUTICIYD 2231 -7
UOm 7z ©a Um.am afyva sainzcazlaol ISTZ -1 3L vwoN
— - e ——— I ESEEPSEESSEEEEE
QT3 61T «6Z1/91 0°g L8 cTe T8 S 06 1 ot c g a 2001
o g L8 68 Vg c'g 06 o1 o1 31 hed %0CT
. vg 9°3 P8 8°9 06 (SRS ot T g 3C " 9S
6" L v g $°8 8 L°8 6°8 01 ot ot < we-03
[ - _ - — —
gL s "8 v 8 38 88 ot o1 ot 2 507 C€
577 78 778 v'e 88 68 6 ot o1 4 0 °ZE
’ — T8 s L vy 88 68 01 01 c1 a | so-er
8L 18 8L y'g 88 6°8 ol o1 St ¥ %0°81
3 6 21 Y
8L 0°8 L L V'8 6°8 6°'8 e - € %001
8L "8 LL v'8 88 6°8% ot ot o1 E 20" 01
- - _ -
a L 08 9L N 3-8 - g o1 o1 ct =1 29°G
. ) T aa-
8L o8 STL v'8 88 68 ot ot ot v 978
- [
8L 0°8 S L v'g 88 6°8B o1 ot o) a )
gee L1t p1T 8 ¢ o8 st ¢'g B8 88 9 ot o1 7 ToI3Ue)
96 cL iy ve 0 96 ctL 134 ve 0 96 L 8b ve (0] gv vz (8] ] v 0 st j:x4 0
- e e s T — ————— T T ASquang] +
(soywrt} A3TATIONPUCD (topen se 1/bw) amOUEU se 1/bu) (1/bu) sws puebi1Q ent] avupeluo) A0
8 ssoupae]] [eiol Ajturieqiv 1eios nd uabAxp pPaaTOSSI( 3O Asqunpl 1831 ﬁ.c:OU
S SO . 1 - e SRR SU—— U, R e
cogeT 3IsNBNY 8 031 9 B2pTACTd ‘Ajunon ybunoaodsilTh redue], ‘x2aI1D Aysnid 031 11RIINQ ‘quUBRId JUSWABILL ADIEMIISEMN
Teucibay 2HeI1TA POOMITeAIRD IO ApsseoTq A3TOIXO3 93n0B OT13els SnaeInIios ThaTeyaooourg  fanou-gy putany PREPACTIT BIRT ¢ aiaey,




.UOm.NN o3 O.m.HN soburx anjvasduwel 1531 1 FETEYS TUTTION

0s8 181 8LT L'l 6L 1L 6L 8L vV A T
g*/ 6°L Z°L 6°L 8- L v 4 6 ltn.l,l v o i-\,na,ﬂx
9L 6L L 18 08 &9 T8 6 =T a T eoos |
" £ 6°L z L Z°8 '8 ¥°9 L 0T ol ‘l”‘lin uco\..mwl
9°L 0°8 €L z'8 €8 9°L 6 0T o1 g w0 et
9/ c"8 o/ T°8 Z°8 St L OT 0T oal v B uam.x.ml,a:
L't 08 v L v'8 z'8 ¢°8 ot ot ot " B0T81
91 08 be b8 b8 I8 ot ot ¢t} w | swo-si
LoL 0°8 G L v'8  <°8 9°8 ot ot  ot)] & ool
LT L 0°8 S L $°8 9°g 5°8 0T 0T ot c.l wo.@iﬁ(
tL 08 sL s'g 978 L8 ~ ot ot ot P R
LoL 0°8 S L <8 ¥°8 9°8 6 6 ot v 2975
LL 08 9L s a8 e8| 7 ot ot  otf a  |romuos

see | . LTT vIT L L "8 9L £°8 £°8 ecel "ot ot ot| v = Jioaauon

et v vz oloe e ev vz ol9s &L 8y ve o 8b ve 0 8% b2 0 8y vz o

DTNy 4
(uo rsoyu (toped se 1/bw) (tooen se 1/Euw) (1/6w) sws juehIo oAyl Ak [RUOD a0
A3Tatriosopuod SSauUpIeH Te30) AJyuyieq (v Tel0L nd uebAxo peaiossia 3O aaqungy qEDL 1T

TeuoTbSy SHETTTA poomTToIIeD

Jo Aessvorq £A3IDIRNO] 230D DI3IP]S

"xarnd etruydeg

, ; ©0861 ISNBNY 8 93 9
PPTIOTS ‘A3umnoD ybnorogsTiTH ‘edue], ‘UOT3IBPUTIOTUD 9107 IDTITIBTO WOII JIUSNIIIS ‘JueTd IUSUNRED1], ISIeMmI3sem

‘anoy gp BuTinp papToNal vied g

b

P




RESULTS AND DISCUSSIONS

The results of assays performed on effluent from Brushy Creek Qutfall of
the Carrollwood Village Regional Wastewater Treatment Plant, using the
water fleas Daphnia pulex and Simocephalus serrulatus, indicated that the
effluent was not toxic to these organisms. However, tests performed on
offluent collected at the clarifier pefore chlorination, using Daphnia
pulex, indicated this effluent was toxic at 48 hours (48 hour LC50 = 91%,
Table 5). The 96 hour LC50 would therefore be < 91%.

Results of chemical analyses performed on the two effluent samples are
presented in Table 6. The only unusual result noted was that heptachlor
(0.03 ug/l) was found in the effluent sample from the clarifier. However,
toxicity research on heptachlor produced a 48 hour 1LC_. of 42 {ig/1 for
Daphnia pulex  (Cope 1966, in U.S. EPA 1976). It 15 therefore difficult
to speculate as to the cause of toxicity in the pre-chlorinated effluent
sample since all chemical parameters tested for were in non-toxic concen-
trations. Effluent collected at the point of discharge was not toxic to
the organisms tested which suggests that the toxic component(s) in the
clarifier effluent was rendered non-toxic in the polishing ponds.




Table 5. bnmo Data for Bioassay of Northwest Hillsborough Regional Wastewater Treatment Plant,

Tampa, Hillsborough County,

Organism

Daphnia pulex

Assay #1
Brushy Creek Outfall
No chlorine

Simocephalus serrulatus

Assay #2
Brushy Creek Outfall
No chlorine

Daphnia pulex

Assay #3
Pre-chlorinated sample

A. Due to an insuffici

Method of Data Analysis

Florida. 6—-8 August,

Binomial
Moving Average

Probit

Binomial
Moving Average

Probit

Binomial

Moving Average
Probit

24 hxr LC

50 and 95%

confidence intervals

>100%

A
B

bﬁmo value cannot be calculated using this method of statistical analysis.

B. Due to the distribution of mortality,
does not meet the criteria established by the

Organisms.

C. Due to the distribution of mortality,

the LC

91%
91%

48 hour LC

50

and 95%

confidence intervals

< 100%

(56 and =)
(66 and o )
> 100%

results using the probit method are not statistically sound.

B
B
B,

ent number of dead organisms, or to the irregular distribution of mortality, an

C

value calculated by this method of statistical analysis
Committee on Methods for Toxicity Tests with Aquatic

10




Table 6. physical

1.

2.

clarifier Efflue

and chemical parameters of effluents from C

village Regional Wastewater Treatment Plant, Tampa,

(mmmy,FMrMa.

prushy Creek outfall:

femperatures:
Conductivity:

pH:

pissolved Oxygen:

motal Residual Cchlorine:
Cadmiums:

Copper:

Zinc:

Total Chromium:

Mercury:

Phenols:

Chlorinated Hydrocarbons:
Pesticides:

Temperature:
conductivity:

pH:

pissolved Oxygen:
Total Residual Chlorine:
Ccadmium:

Copper:

zinc:

Total Chromium:
Mercury:

pPhenols:

chlorinated Hydrocarbons:

pPesticides:

30.5°C
602 jmhos
9.5
8.7 mg/l
none detected (Hach DPD)
<1 g/l
< 5 Mg/l
<25 uag/l
<10 ug/1
<p.2 Yg/l
none detected
none detected
none detected

nt Before Cchlorination:

28.5°C

944 Umhos

7.5

1.8 mg/1

none detected (Hach DPD)
< 1 g/l

< 5 Ug/1

<25 ug/1

<10 wg/1

<0.2 ¥/l

<none detected

<none detected

<0.03 ug/1 Heptachlor

11

arrollwood
Hillsborough
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