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Report of Routine Bioassays Performed for the

Tampa Electric Polk Power Station

Abstract
To comply with the routine whole effluent biomonitoring requirements of the National Pollutant
Discharge Elimination System (NPDES) permit FL0043869, composite samples were collected
from the Tampa Electric Polk Power Station, Polk County, Florida. Using these samples,
Hydrosphere Research conducted a series of 7-day chronic definitive bioassay tests. In addition,
Hydrosphere Research conducted a series of 7-day chronic definitive bioassay tests using UV
sterilized samples.

The results are summarized in the accompanying report. All test results contained herein comply
with the requirements of the National Environmental Laboratory Accreditation Conference
(NELAC). The results discussed in this report relate only to the samples as identified on the Chain
of Custody forms in Appendix A. Laboratory Bench Sheets and Statistical Analyses are in Appendix
B, and the Standard Reference Toxicity Tests are in Appendix C.

Introduction
To comply with the routine whole effluent biomonitoring requirements of NPDES permit
FL0043869, composite samples were collected from Outfall 001 at the Tampa Electric Polk Power
Station, Polk County, Florida.

Using these samples, Hydrosphere Research conducted a series of 7-day chronic definitive
bioassay tests using the water flea (Ceriodaphnia dubia) and the fathead minnow (Pimephales
promelas). In an effort to address possible pathogenic interference, Hydrosphere Research also
conducted a series of 7-day chronic definitive bioassay tests with UV sterilized samples.

Materials and Methods
Test Sample
Grab samples were collected from Outfall 001 at the Tampa Electric Polk Power Station on
November 27, 28, 29, 30, December 1, and 2, 2016. The samples were contained in ½ gallon HDPE
containers, which were intact upon arrival. Hydrosphere Research received these samples in
good condition. The samples were composited in the lab.

Upon receipt, the effluent temperature of each sample met the sample acceptance criteria. The
effluent water quality values fell into expected ranges for pH, conductivity, and dissolved oxygen.
All other chemical characterization data for the effluent samples upon arrival in the laboratory
are provided on the Sample Data Bench Sheet, located in Appendix B.

The Chain of Custody forms are located in Appendix A. Each effluent sample tested was assigned
a unique sample identification number.
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Test Methods
The test conditions are presented in Table 1. The dilution series used is specified in the permit.
The toxicity tests were performed according to the methods listed in the table below. All tests
were in compliance with NELAC standards.

Table 1. Test Methods
Test Type Species Dilution Series (%) Test Method

7-day chronic static
renewal definitive C. dubia 0, 6.25, 12.5, 25, 50, and 100 EPA-821-R-02-013,

Method 1002.0
7-day chronic static
renewal definitive P. promelas 0, 6.25, 12.5, 25, 50, and 100 EPA-821-R-02-013,

Method 1000.0

UV Treatment
Hydrosphere Research prepared subsamples that were UV sterilized prior to test initiation. Each
sample was placed in a UV sterilization chamber for 5 minutes in an effort to mitigate any
pathogenic interference.

Test Organisms
The C. dubia and P. promelas test organisms were cultured in-house. All organisms appeared to
be in normal condition at the test initiation.

Toxicity Test Monitoring
Each test was monitored at the test initiation and daily thereafter for mortality, temperature,
dissolved oxygen, pH, and conductivity. The bioassay tests were initiated on November 29, 2016.

Standard Reference Toxicity Tests
A reference toxicant test was conducted for each test species to evaluate the sensitivity of the
test organisms for the chronic tests. The test organisms used for each reference toxicant test
were the same as those used for the effluent tests. The test conditions and dilution series were
specific for each reference toxicant test conducted.

Test Location
The bioassay tests were performed at Hydrosphere Research, 11842 Research Circle, Alachua, FL
32615; telephone number (386) 462-7889. The laboratory is NELAC/P certified by the State of
Florida Department of Health and Rehabilitation Services (E82295).

Statement of Quality Assurance
This report was reviewed by the Hydrosphere Research Quality Assurance Officer and the
Laboratory Director to ensure that the procedures outlined in the Hydrosphere Research Quality
Manual were followed. Testing was conducted using generally accepted lab practices.
Hydrosphere Research believes the results are true and accurate and meet all NELAC standards.
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Results & Discussion
Toxicity Test Results
Water quality values remained within acceptable limits during the test period. The results of the
control exposures met the test acceptability requirements specified in the method. The bioassay
tests were initiated within 36 hours of the first sample’s collection time and were acceptable
tests based on controls and test conditions. Copies of the relevant laboratory raw data pertaining
to the toxicity tests are provided in Appendix B.

The toxicity test results are summarized in Table 2 and the corresponding graphs below:

Table 2. Chronic Test Results

Percent
Effluent

C. dubia P. promelas
Final

Survival
(%)

Three Brood Totals
(Average # of

neonates / female)

Final
Survival

(%)

Average Dry
Weight

(mg/fish)
Control 100 32.7 85 0.494

6.25 100 34.0 74.4 0.548
12.5 100 34.0 89.7 0.582
25 100 33.7 79.5 0.560
50 100 35.8 92.5 0.614

100 100 31.7 87.5 0.610
IC25 -- >100% -- >100%

Report on DMR -- >100% -- >100%

Figure 1. C. dubia Reproduction Figure 2. P. promelas Growth
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Table 3. Chronic Test Results with UV Sterilization

Percent
Effluent

C. dubia
Final

Survival
(%)

Three Brood Totals
(Average # of

neonates / female)
Control 100 32.0

6.25 100 32.2
12.5 100 32.3
25 100 30.8
50 100 34.7

100 100 36.6
IC25 -- >100%

Report on DMR -- >100%

Figure 1. C. dubia Reproduction

All statistical calculations were made using CETIS® (Tidepool Scientific Software, McKinleyville,
CA).  The statistical results are located in Appendix B.

The samples provided did not demonstrate chronic toxicity to either test species. The untreated
sample produced an IC25 >100% effluent for both species. The UV Sterilized sample produced an
IC25 >100% effluent for C. dubia. The P. promelas test using the UV Sterilized sample was invalid
due to invalid test controls. The invalid data is in Appendix D.
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While both C. dubia tests produced an IC25 >100% effluent, the 100% untreated effluent
produced a -3.1% effect when compared to the control. The 100% UV treated effluent sample
demonstrated an improvement as the effect was +14.2% when compared to the control.



During these tests, dissolved oxygen, temperature, pH, and conductivity remained within the
limits established in the test methods.

Otherwise no unusual observations or deviations from standard test protocol were noted. These
test results only relate to the samples described in this report and meet all requirements of
NELAC.

Standard Reference Toxicity Test Results
The results of the standard reference toxicant tests, provided in Appendix C, indicate that the
test organisms were of normal sensitivity for this laboratory. The control charts, bench sheets,
and statistical analysis for the standard reference toxicant test are located in Appendix C.

Conclusion
Hydrosphere Research initiated a series of 7-day chronic definitive bioassay tests using the water
flea (C. dubia) and the fathead minnow (P. promelas) on November 29, 2016. The tests were
conducted to satisfy the requirements of NPDES permit FL0043869.

The samples provided did not demonstrate chronic toxicity to either test species. The untreated
sample tests produced an IC25 >100% effluent for both species. The UV Sterilized sample test for
C. dubia produced an IC25 >100% effluent.

References
U.S. Environmental Protection Agency. Short-Term Methods for Estimating the Chronic Toxicity
of Effluents and Receiving Water to Freshwater Organisms. Fourth Edition. EPA-821-R-02-013.
October 2002.

Handbook of Analytical Quality Control in Water and Wastewater Laboratories. EPA-600/4-79-
019. March 1979.

Chemical and physical parameters reported herein were determined by methods described in
Methods for Chemical Analysis of Water and Waste. EPA 600/4-79-020. March 1983.

NPDES Forms
The NPDES forms can be found in the following four pages, comprised of Table 4. NPDES Whole
Effluent Toxicity Testing Report Form, Table 5. Summary of Test Conditions, Table 6. Acute Test
Results, and Table 7. Chronic Test Results.
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The cooler received on November 28, 2016, was missing an intact chain-of-custody seal. The 
clientwas contacted and advised Hydrosphere to use the samples. The Hydrosphere 
SampleRejection/Acceptance Form is included with the chain-of-custody forms in Appendix A.



Table 4. NPDES Whole Effluent Toxicity Testing Report Form

All blanks on this form are to be filled in.
Blanks that are not used should be filled in with "N/A" or a line drawn through the blank.  Please print.

Attachments:  Please attach the following items to this report form and indicate with an "x" in box.
1. All Chain-of-Custody Forms X
2. All Reference Toxicant Data for each Organism used in Test and Current Control Charts for each Organism X
3. All Raw Data (Bench Sheets) Pertaining to the Tests (i.e., all physical, chemical, and biological measurements) X
4. All Result Calculations X
5. Discharge Monitoring Reports (DMR) when Applicable NA

Facility/industry/client name: Tampa Electric – Polk Power Station
Permit number: FL0043869 County: Polk

Consultant company name: Hydrosphere Research Telephone: (386) 462-7889
Dates test(s) conducted--Begin: 11/29/16 End: 12/06/16

Persons conducting test(s) (print names): E, Hill, K. Oliff, R. Salley

Authorized signature: Date:

Laboratory report #/project #: TMP-PO 16222 Sampler (print name): F. Howard, R. Kelley, E. Richardson,
M. Torres, E. Warren

DMR monitoring period end date on which this test is reported (filled out by the Permittee--mm/dd/yy):
Routine test: X Additional test: NA Failed routine test date: NA

Samples

No. Date & Time
Collected

Lab
Sample # Grab 24-Hour

Composite

Arrival
Temperature

(⁰C)

Initial Residual
Chlorine

Lab Dechlorination

Y/N Chemical Used

1. 11/28/16-1000 16222A NA X 0.5-0.6 <0.04 N NA
2. 11/30/16-1000 16222B NA X 0.5 <0.04 N NA
3. 12/02/16-1000 16222C NA X 0.5 <0.04 N NA
4. NA NA NA NA NA NA NA NA
5. NA NA NA NA NA NA NA NA
6. NA NA NA NA NA NA NA NA
7. NA NA NA NA NA NA NA NA
8. NA NA NA NA NA NA NA NA
9. NA NA NA NA NA NA NA NA

10. NA NA NA NA NA NA NA NA

Wet Ice Blue Ice Other
(describe)

Samples Aerated
Yes (describe) No

Refrigerant used for sample transportation: X NA NA X, All samples for 5 minutes NA

Bus Hand Common
Carrier

Samples Filtered
Yes (describe) No

Samples delivered by: NA NA X NA X
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Table 5. Summary of Test Conditions
Type

of
Testa

Test
Concentrationsb

(% Effluent)

Test
Species
Usedc

Age of
Test

Organism

Amount &
Type of

Food

How
Often
Fed

Test
Chamber
Volume

Volume of
Effluent

Used

Type
of

Chamber

# of
Organisms/

Chamber
# of

Replicates

Temp.
Range

(⁰C)

F 0, 6.25, 12.5, 25, 50, 100 CD < 24 hours 0.133 ml YCT +
0.133 ml S. cap 1x/day 30 ml 20 ml Plastic cup 1 10 25.0 ± 1.0

F 0, 6.25, 12.5, 25, 50, 100 FM < 24 hours 0.15 ml Artemia 2x/day 1 liter 250 ml Plastic cup 10 4 25.0 ± 1.0

G.  "Other" type of test: NA Temperature readings:
Single Multiple Continuous

NA X NA

Description of control water: Moderately Hard Reconstituted Photoperiod during test: 16 hours light / 8 hours dark

Reference Toxicant Datad

Name of Toxicant Dates of Test Speciesc In-House or Commercially Obtained LC50/IC25Begin End
KCI 11/01/16 11/08/16 CD In-House IC25 = 394.9 mg/L
KCl 11/01/16 11/08/16 FM In-House IC25 = 0.66 g/L

aPlease fill the "Type of Test" box with the appropriate letter:

A. 48-Hr/Non-Renewal/Single Concentration (Screen)
B. 48-Hr/Non-Renewal/Multi-Concentration (Definitive)
C. 96-Hr/Renewed Every 48 Hrs/Single Concentration (Screen)
D. 96-Hr/Renewed Every 48 Hrs/Multi-Concentration (Definitive)
E. 7-Day Chronic/Single Concentration (Screen)/Renewed Daily
F. 7-Day Chronic/Multi-Concentration (Definitive)/Renewed Daily
G. Other (described in the "G" box)

cWrite appropriate letters for the following species in this column:

CD - Ceriodaphnia dubia
FM - Pimephales promelas (fathead minnow)
SS - Menidia beryllina (inland silverside)
MS - Americamysis bahia (formerly Mysidopsis bahia, mysid shrimp)
CL - Cyprinella leedsi (bannerfin shiner)
Other - Please describe:

bList all concentrations of effluent used (i.e., 0%, 6.25%, 12.5%, 25%, 50%, 100%). dAttach all reference toxicant raw data & control charts for each organism/reference toxicant used for the
test.
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Table 6. Acute Test Results

Test Species
Test

Concentrationsb

(% Effluent)

Grab
Samplec

Composite
Samplec

% Mortalityd

(48 Hours)
% Mortalityd

(96 Hours) LC50e

Controla NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

Controla NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

aList % Control Mortality in appropriate column (48 or 96 hr) for organisms (use abbreviations shown on footnote "c" of Table 5) that you list under
the word "Control." Control mortality must not exceed 10% for a valid acute test.

bList all concentrations of effluent used (i.e., 0%, 6.25%, 12.5%, 25%, 50%, 100%).

cRecord number that corresponds with the number of the sample in the "Date & Time Collected" column in sample section.

dList % Mortality for each organism and control if you are conducting a single concentration (Screen) test.

eIf multi-concentration (Definitive) tests are conducted on grab or composite samples, record the calculated LC50 in this column for each sample.
Enter "N/A" in all % Mortality columns and LC50 box at bottom of this table.

Species LC50f
fIf a single concentration (screen) test is conducted and >50% mortality occurs in any one of the
four grab or composite samples, record <100% in this column.  If <50% mortality occurs in all
four grabs or composites, record >100% in this column.  Draw a line through the LC50 column
in the above table.

NA NA
NA NA
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Table 7. Chronic Test Results

Test
Speciesa

Test
Concentrationsb

(% Effluent)

IC25

Growthc Reproductionc

CD 0, 6.25, 12.5, 25, 50, 100 NA >100%

FM 0, 6.25, 12.5, 25, 50, 100 >100% NA

CD (UV) 0, 6.25, 12.5, 25, 50, 100 NA >100%
aUse abbreviations shown on footnote "c" of Table 5.

bList all concentrations of effluent used (i.e., 0%, 6.25%, 12.5%, 25%, 50%, 100%).

cFor single concentration tests (Screen), if there is a significant difference (P = 0.05) between survival, growth,
reproduction, or fecundity in 100% or IWC, and control, record <100% in proper column.  If there is not a significant
difference between survival, growth, reproduction, or fecundity in 100% or IWC, and control, record >100% in proper
column.

CD Survival in Control (≥80%) 100%, 100%

Average Number of Young per Female in CD Control
(min 15 young/surviving female) 32.7, 32.0

FM Survival in Control (≥80%) 85%

Average FM Dry Weight in Control
(min ADW 0.25 mg/FM in surviving controls) 0.494

MS Survival in Control (≥80%) NA

Average MS Dry Weight in Control
(min ADW 0.20 mg/MS in surviving controls) NA

SS Survival in Control (≥80%) NA

Average SS Dry Weight in Control
(min immediate ADW 0.50 mg/SS in surviving controls) NA
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Appendix A. Chain of Custody
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Appendix B. Raw Data Sheets & Statistical Results
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Appendix C. Reference Toxicant Data
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T e s t   D a t e s

C o n t r o l  C h a r t - I
Control Limits for Standard Reference Toxicant Tests

CHRONIC ∙∙∙ Ceriodaphnia dubia

AVG

IC25

Upper Control Limit

Lower Control Limit

IC25 = __________ mg/L

QA Signature:________________________   Date:___________

Note: Dates with no corresponding IC25 data point, if present on chart, indicates an invalid test.
Note: If the control limit(s) for two or more consecutive tests are exceeded then the results must be
explained here and the test must be repeated immediately. (EPA-821-R-02-013, Sections 4.16.4, page
15).  Also, Section 4.16.5 of the same Method states that "...reference toxicant results should not be used
as a de facto criterion for rejection of individual effluent or receiving water tests."

394.90

The IC25 is within the control limits.

11/9/16

TMP-PO 16222 32 of 49



0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

0.450

0.500

0.550

0.600

0.650

0.700

0.750

0.800

0.850

0.900

C
oefficient of V

ariation (C
V

)

T e s t   D a t e s

C o n t r o l  C h a r t - II
Coefficient of Variation for Standard Reference Toxicant Tests

CHRONIC ∙∙∙ Ceriodaphnia dubia

CV

National 75th

National 90th

CV = __________

Comments (if needed):

QA Signature:________________________   Date:___________

0.33

The CV is less than or equal to the National 90th percentile.
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Test: 7-day Chronic

Species: Ceriodaphnia dubia

Toxicant: Potassium chloride (mg KCl / liter)

N DATE IC25 AVG S.D. 2S.D. +2 SD -2 SD CV
National
75th %

National
90th %

Lower
Control
Limit

Upper
Control
Limit

129 3/31/2015 263.20 317.93 35.88 71.76 389.69 246.17 0.11 0.45 0.62 246.17 389.69
130 5/7/2015 269.20 314.49 37.13 74.25 388.74 240.23 0.12 0.45 0.62 240.23 388.74
131 6/2/2015 455.80 320.34 48.60 97.21 417.55 223.13 0.15 0.45 0.62 223.13 417.55
132 6/30/2015 342.30 321.06 48.83 97.66 418.71 223.40 0.15 0.45 0.62 223.40 418.71
133 8/4/2015 50.05 308.51 77.86 155.73 464.24 152.79 0.25 0.45 0.62 152.79 464.24
134 9/16/2015 206.80 306.85 79.73 159.46 466.32 147.39 0.26 0.45 0.62 147.39 466.32
135 10/6/2015 129.50 297.43 88.95 177.91 475.34 119.52 0.30 0.45 0.62 119.52 475.34
136 11/3/2015 323.00 296.44 88.53 177.06 473.51 119.38 0.30 0.45 0.62 119.38 473.51
137 12/8/2015 369.40 300.44 89.99 179.99 480.42 120.45 0.30 0.45 0.62 120.45 480.42
138 1/5/2016 277.30 297.30 89.63 179.26 476.56 118.04 0.30 0.45 0.62 118.04 476.56
139 1/26/2016 233.00 293.11 90.62 181.25 474.36 111.86 0.31 0.45 0.62 111.86 474.36
140 3/1/2016 265.30 291.35 90.81 181.63 472.98 109.72 0.31 0.45 0.62 109.72 472.98
141 4/5/2016 409.00 297.95 94.44 188.88 486.83 109.06 0.32 0.45 0.62 109.06 486.83
142 5/3/2016 328.40 299.39 94.69 189.37 488.76 110.01 0.32 0.45 0.62 110.01 488.76
143 5/31/2016 302.00 297.63 94.27 188.55 486.17 109.08 0.32 0.45 0.62 109.08 486.17
144 7/5/2016 303.00 296.53 94.07 188.13 484.66 108.40 0.32 0.45 0.62 108.40 484.66
145 8/2/2016 192.60 289.97 96.61 193.21 483.18 96.76 0.33 0.45 0.62 96.76 483.18
146 9/6/2016 364.30 288.57 95.23 190.46 479.03 98.10 0.33 0.45 0.62 98.10 479.03
147 10/4/2016 366.30 287.90 94.60 189.21 477.10 98.69 0.33 0.45 0.62 98.69 477.10
148 11/1/2016 394.90 292.27 97.53 195.06 487.33 97.21 0.33 0.45 0.62 97.21 487.33

REFERENCE TOXICANT LOG ∙ Last 20
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T e s t   D a t e s

C o n t r o l  C h a r t - I
Control Limits for Standard Reference Toxicant Tests

CHRONIC ∙∙∙ Pimephales promelas

AVG

IC25

Upper Control Limit

Lower Control Limit

IC25 = __________ g/L

QA Signature:________________________   Date:___________

Note: Dates with no corresponding data point, if present on chart, indicates an invalid test.
Note: If the control limit(s) for two or more consecutive tests are exceeded then the results must
be explained here and the test must be repeated immediately. (EPA-821-R-02-013, Sections
4.16.4, page 15).  Also, Section 4.16.5 of the same Method states that "...reference toxicant results
should not be used as a de facto criterion for rejection of individual effluent or receiving water
tests."

0.66

The IC25 is within the control limits.

11/14/16
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T e s t   D a t e s

C o n t r o l  C h a r t - II
Coefficient of Variation for Standard Reference Toxicant Tests

CHRONIC ∙∙∙ Pimephales promelas

CV

National 75th %

National 90th %

CV = __________

Comments (if needed):

QA Signature:________________________   Date:___________

0.12

The CV is less than or equal to the National 90th percentile.

11/14/16
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Test: 7-day Chronic

Species: Pimephales promelas

Toxicant: Potassium chloride (gm KCl / liter)

N DATE IC25 AVG S.D. 2S.D. - 2S.D. +2S.D. CV
National
75th %

National
90th %

Lower
Control
Limit

Upper
Control
Limit

141 3/31/2015 0.61 0.62 0.02 0.04 0.57 0.66 0.03 0.38 0.45 0.57 0.66
142 5/5/2015 0.62 0.62 0.02 0.04 0.57 0.66 0.03 0.38 0.45 0.57 0.66
143 6/2/2015 0.59 0.61 0.02 0.04 0.57 0.65 0.03 0.38 0.45 0.57 0.65
144 6/30/2015 0.61 0.61 0.02 0.04 0.57 0.65 0.03 0.38 0.45 0.57 0.65
145 8/4/2015 0.32 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
146 9/1/2015 0.62 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
147 10/6/2015 0.63 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
148 11/3/2015 0.61 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
149 12/1/2015 0.63 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
150 1/5/2016 0.63 0.60 0.07 0.14 0.46 0.74 0.11 0.38 0.45 0.46 0.74
151 1/26/2016 0.62 0.61 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
152 3/15/2016 0.64 0.61 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
153 4/5/2016 0.61 0.60 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
154 5/3/2016 0.61 0.60 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
155 5/31/2016 0.62 0.60 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
156 7/5/2016 0.63 0.60 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
157 8/2/2016 0.62 0.60 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
158 9/6/2016 0.66 0.61 0.07 0.14 0.47 0.74 0.11 0.38 0.45 0.47 0.74
159 10/5/2016 0.53 0.60 0.07 0.14 0.46 0.74 0.12 0.38 0.45 0.46 0.74
160 11/1/2016 0.66 0.60 0.07 0.14 0.46 0.75 0.12 0.38 0.45 0.46 0.75
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Appendix D. Invalid Test
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