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Introduction

Clearwater East and Northeast Advanced Wastewater Treatment Facilities,
Clearwater, Pinellas County, Florida, NPDES #FL0021865 & #FL0031607, tests

performed on 22 to 24 July, 1992.

The address for these combined facilities is 3141 Gulf-to-Bay Boulevard at
Courtney Campbell Causeway in Clearwater. The design capacities of the
Clearwater East Advanced WWTF and Clearwater Northeast Advanced WWTF
are 5.0 mgd and 13.5 mgd, respectively.

The treatment process for both the East WWTF and Northeast WWTF consists
of mechanical bar screens and grit removal, followed by a Bardenpho advanced
wastewater treatment process. The Bardenpho process consists of primary
anoxic tanks, aeration tanks, secondary anoxic tanks, re-aeration, and
clarification. At each facility, the treated effluent is passed through a sand filter
and chlorine contact chamber. The effluent from the Northeast WWTF is
discharged through a pipeline to the East WWTF where the chlorinated effluents
are combined, dechlorinated, and post-aerated prior to discharge into Tampa Bay
(NPDES files).

The toxicity tests discussed in this report were performed in accordance with
methods described by Weber, 1991, Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, 4th
Edition, EPA/600/4-90/027.

Results and Discussion

The FDER Biology Section performed two 48-hour static acute definitive toxicity
bioassays with a sample of combined effluent from these facilities. The bioassay
organisms used for these tests were the water flea, Ceriodaphnia dubia, and the
bannerfin shiner, Notropis leedsi. The test results indicated that the sample was
toxic to the water flea, C. dubia, producing a 48-hour LC5( of 70%. The results did
not indicate toxicity to the fish, N. leedsi.

Total residual chlorine measured in the sample was 0.02 mg/L. Total
ammonia was not detected in the sample. Further chemical analyses were
performed on separate samples from each facility and indicated the presence and
amounts of the metals and organic compounds listed in Tables 3 and 4. Silver was
detected in samples from each facility: 0.15 pg/L in the East WWTF sample and
0.8 pg/L in the Northeast WWTF sample. The surface water criterion for silver is
<0.05 pg/L for Class II waters. Silver levels as low as 0.4 yg/L have been found to
be acutely toxic to some freshwater invertebrates (EPA Aquatic Toxicity
Information Retrieval database). Pesticides and herbicides were not detected in

the sample.
Conclusion

The sample of effluent from this facility, which was collected on 21 July, 1992,
was toxic to C. dubia, producing a 48-hour LC50 of 70%. We suggest that silver
may have contributed to the toxicity.



Table 1. Concentration Series and Volumes Used for the 48-hour Acute Static
Definitive Bioassays on combined effluent from the Clearwater East and
Northeast WWTF, performed on 22 to 24 July, 1992. :

Ceriodaphnia dubia (water flea)

Concentration Dilution Water Sample Total Volume
Control 20 mL 0 mL 20 mL
25% 15 mL 5 mL 20 mL
50% 10mL 10 mL 20 mL
5% 5 mL 15 mL 20 mL
100% 0 mL 20 mL 20 mL

Notropis leedsi (bannerfin shiner)

Concentration Dilution Water Sample Total Volume
Control 500 mL 0 mL 500 mL
25% 375 mL 125 mL 500 mL
50% 250 mL 250 mL 500 mL
5% 125 mL 375 mL 500 mL
100% 0 mL 500 mL 500 mL

Table 2. LC50 Data for the Bioassay of the Combined Effluent from Clearwater
East and Northeast WWTTF, sampled on 21 July, 1992.

48 Hour LC50
(95% Confidence Intervals)

Method of

Organism Data Analysis

Dechlorinated effluent

Ceriodaphnia dubia Trimmed Karber Spearman 70.34%
(65.20, 75.89%)

Notropis leedsi not calculated >100% @

a The LCs0 is > 100% since all the organisms lived in the highest test
concentration (100%).



Table 3. Results of chemical analyses on the sample of effluent from the
Clearwater East WWTF, Pinellas County, collected on 21 July, 1992.

Metals
Aluminum 65 pg/L 2
Cadmium 01 pgLt
Calcium 744 mg/L 2
Copper B 6 pgLt
Iron ' 28 pg/L 2
Magnesium 65 mg/lL 2
Silver 015 pglL ¢
Zinc 4 pg/lb 2

Base-Neutral & Acid Extractables

Tentative Identification  Estimated Concentration

Aromatics ' 1 pgl-
Aliphatics 41 puglL
Unknown 6 pglL

Table 4. Results of chemical analyses on the sample of effluent from the
Clearwater Northeast WWTP, Pinellas County, collected on 21 July, 1992.

Metals
Aluminum % pg/L
Calcium 71 mg/L
Iron 13 pg/L
Magnesium 5 mg/L
Silver ' 08 pgLt
Zinc ‘ 0 pugl

Base-Neutral & Acid Extractables

Bis (2-ethylhexyl) phthalate 5 pg/L k
Tentative Identification  Estimated Concentration

Aliphatics 11 pgl
Unknown 2 ugl

a Value reported is the mean of two or more determinations.
k Actual valve is known to be less than given value.
t Value reported is less than the practical quantitation limit.
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ven olology Section — Acute Bioassay B8ench Sheet

Sample Source: CLEALWATER me//UéA_ Sample Collection: Date 7-21-92.Time_[/1 CO

Address/Clty: _EAST +MNE EFFLUEN Test Beginning: Date 7-22-72Time_/ 3 30
County: FINELLAS Test Ending: Date7/,2 Y197 Time_ /320
ContactDistrict: <77 TH Y PHICKS Test Organism: ¢. DUBIA
NPDES Permit #: FLOQ 2185 +  outtall #: Life Stage/Age: ___ < 2% #HES
0021607
Test Number: / _of <= 2 Tost Type: Screening{Defintve ) 92 -TUL-22—33 27307

Remarks:

COMBINED EFFLLUENT FROM CITY oF EAST CLEALWATER.
AVD AOETHEAST CLERRWATER AFTER /"LAN 50

Static Renewal | Flow-through

Instrument Calibrations:

Temp Cond
DECHLARHUATI ON. om?Mro Syas'c 241edd % i ez |
[ Csg = 703775 - 24 hr 7@1&31 3lhade sy /3710 242¢
0 — 48 hr Qe 0, [0 8o 2% 8o 2% 2424 Fe 3% 2g5¢
Number Live pH Temp. {°C DO (mg/L Cond. (umhos/cm)
Conc. [Chamber# | O 24 48 0 24 48 0 24 48 ] 24 48 0 24 48
ol | A 15 15 [5 1530 (8 [a36]  Qull|e2 ' IR,
condal| B | I |5 |5 Al 7.7
contll € 1S (S |S T.( g9
ol D | S]S |S 7.l 5.5 |
2521 A 1SS TS sol [¢4P35]  Wul[92] [s9|3¢0] B
2572 | B [g]3 1> & &
2521 C 151215 g4 7.9
252 | b 51215 ¢ 8.9
S0l A 1515151791 (8Ssls3s  pwle3|  |90]532] 5%
507 | B 1S IS <5 96
502-1 C _|o|s |5 gS 9
502 | D SIS |5 ¢S 9.0
72541 A 18 1S 12128 R malad % 7o) gz
7521 B 1515 || § 9.0
7521 C |55 Y £ 9.0
7521 |5]s |/ 5. 10
006 | A ST 19177 fo i3y D39 ¢ Al]s89 o
/ool | B S 1 ¢ f( 9
/ool € &) o el al
Y AR ISIEDR T, 70
Measured/Loaded by: yo InNCI M I mF neAmFe ™| F M mE MF
Recorded by: | q(\k M- |4 Ny KP N KP ME\ P .

Investigators’ Signatures

o

Water-quality Parameters

Well ‘. Cond. Water | Sample | Method | Measured by

Field Tet. Resid. Cl2

M &-M Lab Tot. Resid. Clz

-

o R

Alkalinity: GO | 212 Hachl wP
Hardness: /22| 70 194 | Hech | kP
. “""/ﬁ/? - . Total Ammonia: 0.0 04) 0.0 loua~ | M f
g:\,i;we, . Ammonia Ammonia Salinity '
Meter Slope: _,S_G_ Blank: _O.LD__ Sample: 0 ppt

¥, RITEN

[ 2 2 ]

oemes $wmty $#wEms Wi 0 S0 PWSE 0 DNer 00 eam 0 MAERAN  ewaa i R ey



DER Biology Section — Acute Bioassay Bench Sheet

Sample Source: &Mj@e comBiNED — Sample Collection: Date 7-2/-92Time }/OO
AddressiCity: EAST tAORTHEAST EFLUVEN | Test Beginning: Date 7-22-92 Time_/23 O

County: PINELLAS , Test Ending: Date 7/27/6¢. Time_/23¢
Contact/District: KATHY HICLS —SL) Test Organism: M, LESDS )
NPDES Permit# FLOQ2 1865 +  outfall 4: Life Stage/Age: /1 DAYS

CO3 1607

Test Number: 2 of 2 Test Type: Screening
Static Renewal | Flow-through
Remarks:
Instrument Calibrations:

_ pH DO Temp Cond
ot OT:10010 Fdo2st 22478 Un e eae
24 Zol Mo 84235 YZeWSC (3790 24,2%C
sahr 20 hpld_ £ 25 A T240' (SMe 4t

Number Live pH Temp. (°C DO (mgil. Cond. (umhos/cm)
24 (48 |0 |24 48

Conc. |Chamber# | 0 24 48 0 24 43 0 24 48 0

ool 5 |5 15 1S (2881 [8Y(23523Y 23319.2487 35
comhol| 57 |S |S |5 |78 |61 &1 9.2\7-] |88 [2451 29204
259, | 26 |S 15 S 7882 [#4]23.203043]|4.1 |3¢ 81

250 | 87 |s |5 1 Gl78]8 £ 4.1 &6 [0 |90 yey oy
5021 17 Is |S | S |7.8[% (gylaghs) 233928 |39

502 | 50 |s |S |S |75 18 |2y 9.21%8¢ |$9|SK0 | 5p3.5%
7591 3 |s | S 15 [78[82 [8yla2b83 12321 9.4 87 | 0.8

7575 | 4 |5 IS |t |78]%2 | &Y 9.8 188 vy 1245 752
002 21 IS |6 |6 17.7/8x] fy|2=323302.09.6] 8.0 (8

100%|_ 65 |S 18 [ 7l |eX 3.618689|09Y 1907 Fey

Measured/Loaded by: | MNP |k IMF [N 1 Y MEIN~ P IME e [ mA Ime | MF Vs
Recorded by: MJ’ /)4]" /7\]/50 INGL A KL IpA ﬁ!/‘ KP I mE /)/; KP /7"['/”7;'

Water-quality Parameters

Investigators’ Signatures

om, \70 2 panca Wellw?ter Congﬂ.VYa;e;l Sample | Method | Measured by

Field Tot. Resid. Clz; : s

Lab Tot. Resid. Clz2 ), O O...AO' | 0.02 | DR-I10
Akalinity: 1] GO |2/2|tlack
Hardness: /22 | 70 194 |Hack

% Total Ammonia: () «() 0.0 2.0 | Ohron
A
Ammonia

“Feviewer Ammonia | E Salinity
Meter Slopez;séi Blank: 0*0

Camnlar

NN

et




DATE: 7/22/92 TEST NUMBER: 1 DURATION: 48 HR

CHEMICAL: CLEARWATER E & NE COMBINED EFFLUENTS SPECIES: C. DUBIA
RAW DATA: '

CONCENTRATION (%) 25.00 50.00 75.00 100.00

NUMBER EXPOSED: 20 20 20 20

MORTALITIES: _ 0 0 12 20

SPEARMAN-KARBER TRIM: 0.00%

SPEARMAN~KARBER ESTIMATES: LC50: 70.34

95% LOWER CONFIDENCE: 65.20

95% UPPER CONFIDENCE: 75.89




The Bioassay of the Clearwater East WWTP, NPDES# FL0021865,
effluent sampled on July 21, 1992.

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type

1|_h_1| ZEI 3 FIL 439\’ g(,)_gln 12C]|9_|o|7|;|;|17 18M 19|E| 'zeH'

Remarks

LT

The Priority Pollutants Analysis for the Bioassay of the Clearwater
East WWTP, NPDES# FL0021865, effluent sampled on July 21, 1992.

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type

1|_N|» Zi_il 3 FIL|qB|g|]|gé|S|11 12C/|Q|0|7|42|/|17 18EI 19|E| 20H
‘ rks

Remal

LT L




The Bioassay of the Clearwater Northeast WWTP, NPDES# FL0031607,
effluent sampled on July 21, 1992, |

Transaction Code NPDES NUMBER YR/MQ/DA Insp Type Inspector Fac Type

-

I o] o[ g0 3] lelar dalalollali| v ] |3 =4
Remarks

o 66

The Priority Pollutants Analysis for the Bioassay of the Clearwater
Northeast WWTP, NPDES# FL0031607, effluent sampled on July 21, 1992.

Transaction Code NPDES NUMBER YR/MO/DA Insp Type Inspector Fac Type

1|_E| zlj sl HL{ A48 {3| 1|6 0:411 12 q|;)|0|7|‘1|;|17 1sl)£| 19|ﬂ 20H

Remarks

' | 66




