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Bioassays of
Cooper City West Sewage Treatment Plant
Cooper City, Broward County, Florida
NPDES #FL0040398

Biology Section
Bureau of Laboratories
June 21, 1989



Introduction

Cooper City West STP, NPDES #FL0040398, Cooper City, Broward County, Florida,
on 13 to 15 December, 1988.

The Cooper City West STP is located at 11791 SW 49th Street, Cooper City,
Broward County, Florida. The facility serves a population of approximately 9300
in the western Cooper City area. The facility has a design flow of 2.5 MGD and in
combination with the Cooper City East STP discharges an average of 1.56 MGD to
the City of Hollywood’s STP Atlantic Ocean outfall.

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 chlorinated sample of discharge from the Cooper City West STP was toxic
to the bioassay test organisms, Ceriodaphnia dubia, Daphnia pulex, and
Notropis leedsi, producing LCsq’s of < 100%. The chlorinated sample also
adversely affected the Microtox® assay test organism, Photobacterium
phosphoreum, producing an ECsg of 14%. The dechlorinated sample of discharge
was toxic to the bioassay test organism, C. dubia, producing an LCsg of 66%. The
dechlorinated sample also adversely affected the Microtox® assay organism, P.
phosphoreum, producing an ECsg of 59%.

Chemical analyses performed on the sample detected the pesticides, diazinon
and g-BHC, and the metals, silver, and zinc (Table 6). Arsenic was also found,
but the measurement was invalidated due to blank contamination. The total
residual chlorine concentration was 1.3 mg/l (Hach) and the total ammonia
concentration was 1.07 mg/l.

The toxicity in the chlorinated sample was attributed in part to the total resid-
ual chlorine. The toxicity in the dechlorinated sample was attributed primarily to
the 0.47 pg/l diazinon concentration, as the diazinon LCs is known to be as low as

0.35 g/l for the test organism, C. dubia.

In conclusion, the sample of discharge from the Cooper City West STP taken
on 12 December, 1988, was toxic. The toxicity was attributed to total residual
chlorine and the pesticide, diazinon.



Recommendations

The Biology Section recommends that this facility be required to meet State
standards for chlorine. The Biology Section further recommends that they be
required to undertake a Toxicity Reduction Evaluation with the goal of meeting

state toxicity standards.



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

Ceriodaphnia dubia (water flea)

Control 150ml 0.0 ml 15ml
10.0% 13.5ml 1.5ml 15ml
30.0% 10.5 ml 4.5ml 15ml
50.0% 7.5 ml 7.5ml -15ml
70.0% 45ml 10.5 ml 15ml
85.0% 225ml 12.75ml 15ml

100.0% 0.0 ml 150 ml 15ml

Daphnia pulex (water flea)

Concentration Dilution Water Sample Total Volume
Control 150 ml 0.0ml 15ml
100.0% 0.0 ml - 15.0ml 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 © 250ml 500 ml
70.0% 150 ml 350 ml - 500 ml
85.0% 75ml 425 ml 500 ml

100.0% Oml 500 ml 500 ml
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Table 4. Microtox test results, Cooper City West STP, Broward County, NPDES
#FL0040398 , on 12 December, 1988.

Microtox Test Culture Lot # M-603
Final Reclaimed Water
% Sample Chlorinated Dechlorinated
5-min 15-min 5-min 15-min
0 99 93 100 57
0 86 78 100 60
0 79 75 85 50
12.38 48 40 79 47
12.38 45 38 80 47
12.38 45 37 76 45
24.75 28 19 _ 68 40
24.75 27 19 65 38
24.75 23 16 64 38
49.5 9 4 50 29
49.5 9 4 55 33
49.5 8 4 55 34
99 1 "2 36 20
99 - 1 2 37 20
99 1 3 35 20

EC50 Chlorinated (15 minute, 15 °C) = 14.25% sample
ECs( Dechlorinated (15 minute, 15 °C) = 59.03% sample

ECs (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.



Table 5. LCsp Data for Bioassay of Cooper City West STP.

Method of 48 Hour LC50 (95%
Organism Data Analysis Confidence Intervals)
Chlorinated discharge
Ceriodaphnia dubia noncalculable <100% 2.
Daphnia pulex noncalculable <100% &
Notropis leedsi noncalculable <100% 2

Dechlorinated discharge

Ceriodaphnia dubia Binomial 65.96% (50.00%,85.00%)
Probit b
Moving Average b
Daphnia pulex not toxic
not toxic

Notropis leedsi

a The LC50 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
LCsp value cannot be calculated using this method of statistical analysis.



Table 6. Results of chemical analyses on the sample of discharge from the Cooper City
West STP, Broward County, Florida.

Organics
Acid Extractables None detected
Base Neutral Extractables Two small unidentified peaks
Pesticide Extractables Diazinon (0.47ug/)
g-BHC (0.04ug/l)
Numerous unidentified components
sensitive to ECD
Several unidentified components
sensitive to NPD
Metals
Arsenic *
Silver 0.08 pg/l
Zinc 22.0 pgl

* Arsenic value invalidated due to blank contamination.



Discussion of the Toxicity Criteria

The toxicity standards of Chapters 17-3 and 17-4, F.A.C., are complex. Because of this
complexity, they will be briefly reviewed here so that these test results may be more readily
compared with the standards. For legal purposes, however, the language of the Florida
Administrative Code should be consulted directly. Applicable portions of the F.A.C. are: 17-
3.021(1), 17-3.021(4), 17-3.051(1)(d), 17-3.0613)(p), 17-3.402(1), 17-4.244(4), and 17-
4.244(6). 4

The particular restrictions applied to @ given discharger depend upon the type of discharge, the
type of water body which is impacted, and the type of mixing zone, if any, which has been

permitted. The most stringent toxicity limitations which apply to the various combinations of these
factors are listed below, specified in terms of the most dilute concentration of effluent which is
allowed to kill 50% of the test organisms in 96 hours. Note that any listed concentration greater
than 100% is extrapolated from toxicity curves determined from testing various effluent
concentrations of 100% or less. Violations of the toxicity standards occur in the following

conditions.

[. Discharges to Surface Water

A. With no mixing zone, or with only a dredge and fill mixing zone the discharge may not
exhibit an LCgq < 2000% at the point of discharge.

B. With a non-dredge and fill mixing zone the discharge may not exhibit an LCs < 100% at
the point of discharge and may not exhibit an LCsq < 2000% at the edge of the mixing

Zone.

C. With a non-dredge and fill mixing zone, and either discharging to the open ocean through
multiport diffusers or meeting the provisions of 17-4.244(4)(b) the LCsp at the point of
discharge cannot exceed 30% sample concentration.

I1. Discharges to ground water may not exceed an LCsp of 300% at the point of contact with
surface waters

A violation of these provisions occurs if toxicity is found at a more dilute concentrations of the
sampled discharge than allowed above.

10
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DER Biology Section — Acute-bioassay Bench Sheet
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Sample Coliection: Date__/_%é/(fi’ m_&_/?’_lj

Addreas/Clty: Test Beginning: Datov/g/'g/ﬁf Timo_//e 8
County: Test Ending: Date_[1/i5/5% Time H!.‘p:__
ContactDlstrict: Test Organlsm: _ Catulendime (ke
NPDES Permlt #: Outfall #: Lito StagalAge: __ Aoty
- . [ ) : - Instrument Callbrations:
Tost Numbar._io! _L___ TestypaDefmmva oH . Cong Termp
Statlc Renewal | Flow-through
Ramerke: C | 2 Ohr )
T © 2 Ma- 24 hr _
' 48hr
— Number Live 0Q (mg) pH Temp. (°C) Cond. (wmhesicm) |
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DER Biology Section — Acute-bioassay Bench Sheet

Sample Source: C.‘Mﬂth QZL b ? Wty T/ﬂ Sample Collection: Date_/ ?/z/ﬁ? Time_// X

Addrass/Clty: Test Beglnning: Date /.////[/f Time_//C <
o Test Ending: Date [}/15 3% Time_ /115

Céunty:
Contact/District: Test Organiem: /.3; I
NPDES Permit #: Outfall #: Lite StageiAge: ___L/izore

Instrument Callbrations:
Test Number: .5 of & Test TypeGcreening) Defniive o o Cond . Tamp

@1 Static Renewal | Flow-through

Remarks: C_[} Ohr
7-M’? @ 2(/ M 24 hr
48 hr
Number Live DO (mg/) pH Temp. (°C Cond. (umhos/em)
Conc, [Chamber#| 0 | 24 [ 48 [0 [24 [d48 [ 0 [ 24 | 48 | 0 | 24 | 48 | 0 [ 24 | 48
wrd |45 | s|S 2.9 1%.9 27123 /751 /%4
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DER Biology Section — Acute-bioassay Bench Sheet
D S v / /00
Serple Sourca: @7??2” C“; W7 Wt sampio cotction Date/Y/EY Teveirkfis

Address/Clty: Test Baginning: Date lf/é’/() Timo /750
County: Test Ending: Date [2-13-35 Tims [l 1S~
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NPDES Parmit ¢: Outtall ¢ Lite StagelAgo: __ R rizes
instrument Callbratlonz:
bar: é ! i initi
Tost Nuinbar: _ é_ of _ Tost Typo@ Definitive oH 0o Cond  Temp
Static Renewal | Flow-through
Raraarks; 0/ 0 hr —_—
f . 24 hr
T, al M by 8 he
Number Live DO (mg/) pH Temp. (°C) C.ad. (umhos/cm)
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Alkalintty:

Hardness:

Total Ammonia:




MICROTOX™ Data Reduction Sheet

SOURCE: COOPM’ W
GRAPH .
CALC se D0 (O w1500 - .02 <”nSAMPLE) mg/L.

SAMPLE DATA:

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC.): MWJ( CU“O\?_
paTEAssavED: \2-\2-00D mE QUS

VISUALCOLOR: O\ correcTionREQUIRED: 155 (10
vISuALTURBIDITY: VOV SEPARATION REQUIRED;  YES @
INITIAL pH: pH ADJUSTED TO: " WITH:

OSMOTICALLY ADJUSTED WITH: MOAS @» OTHER

PRIMARY DILUTION OF SAMPLE: - |

(H’EBA’I‘OR.MM &wwm&wm roryo. mb 03
REMARKS:

MICROTOX™ 99% TEST

CUVETTE

merreid
T v

REVIEWED BYL
DATE: 5/2_3/3—9




MILRO'.‘- (}\nilrﬁ Dd 4&{3"“‘ ‘U.l\)’o..). L)’l.ﬂ _\It

SOURCE: kDOD@C Q,LT.L\
GRAPH
CALC g 00 ( \D iy, 1D sy - __\H_é ol

SAMPLE DATA:

SAMPLE TYPE (EFFLUENT, LEACHATE, ETC. \Q_,W {_,\)\)U\L\ Ckl
DATE ASSAYED: \2-12.-890 - TIME: O\ 25

VISUAL COLOR: YOV CORRECTION KEQUIRED:  YES Q’)
VISUALTURBIDITY: VNCYN SEPARATION KEQUIRED:  YES
INITIAL pH: pH ADJUSYED TO: WITH:

OSMOTICALLY ADJUSTED WITH: MOAS DRY NaTl OTHER

PRIMARY DILUTION OF SAMPLE:"
OPERATORM QWMMMAQM VIALIOTNO. M (00D

REMARKS:
MICROTOX™ 859 TEST

ST T T READINGS | T3 | TS | MOTES

CUVETTE SAMPLE 5 MIN |15 MIN T

A [ T
5ol |t |8 |
c | 139 135 NN
= 1R |,
e | 45| >% ' E._‘;Eq: o
A3 28 | | |
B3 us | 2+ : |
R ST e o
| A9 1T T
B4 495 154119.5
A5 | - T ’
B5 99 | » 2. @-45

____CS N ' 5 6}05 R,

BCs( MIN, °C) N3N 1425 o |

REVIEWED B
DATE: 5 /2 3./%59



