
TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: Mav 13, 2003

1. Facility / Discharger: Watts Bar Nuclear Plant / TVA

2. County / State: Rhea / Tennessee

3. NPDES Permit#: TN 0020168

4. Type of Facility: Nuclear-Fueled Electric Generating Plant

5. Average Flow (MGD): 0.255

6. - Receiving Stream: Unnamed tributary to Yellow Creek

7. 1Q10: 0.0

8. Outfall Tested: 112

9. Dates Sampled: April 13 - 18, 2003

10. Average Flow on Days Sampled (MGD): 0.5690. 0.3895. 0.6537

11. Pertinent Site Conditions: No unusual conditions reported. (Production /
operation data will be provided upon request).

12. Test Dates: April 15 - 22. 2003

13. Test Type: Short-tern Chronic Definitive

14. Test Species: Fathead Minnows (Pimephales pronelas)
Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%): Outfall 112: 6.25, 12.5, 25, 50. 100
Pimephales promelas: W treated Outfall 112: 6.25, 12.5.25,50, 100

16. Permit Limit Endpoint (%): Outfall 112: IC 5 = 100%

17. Test Results: Outfall 112: Pimephales promelas: IC,5 = 82.5%
Ceriodaphnia dubia: IC2 5 > 100

UV treated Outfall 112: Pimephalespromelas: I,a> 100



18. Facility Contact: Martha I. Ervin
Phone #: (423) 365-3585

19. Consulting Testing Lab: Environmental Testing Solutions, LLC

20. Lab Contact: Jim Sumner
Phone #: (828) 350-9364

21. TVA Contact: Cynthia L. Russell
Phone t: (256) 386-2755

22) Notes: Outfall 112 samples collected April 13 - 18, 2003, showed no toxic effects to
daphnids. The resulting IC25 value was > 100 percent.

Bacterial growth was observed on the gills of minnows exposed to non-treated
effluent from Outfall 112. This pathogenic growth was likely the cause of mortality
in the effluent. The resulting IC25 value was 82.5 percent.

Fathead minnows were also exposed to UV treated Outfall 112 samples since fish
pathogens present in upstream water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Watts Bar Nuclear Plant. Survival was 100% in all effluent concentrations
with two-minute exposure to UV light prior to introduction of test organisms. These
results suggest that fish pathogen interference is a likely cause of minnow mortality
in the effluent. The resulting IC25 value for UV-treated effluent was > 100 percent
for fathead minnows.
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METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 112

2. Sample Type: Composite

3. Sample Information:

Date Date Date
(MM/DD/YY)/ (MM/DD/YY)/ Arrival Initial (MM/DD/YY)/

Sample Time (EST) Time (EST) Temp. TRC* Time (EST)
ID Collected Received (OC) (mg/L) Used

112 04/14/03 0730 04/15/03 0936 O.5t <0.10 04/15/03 1420

112 04/15/03 0930 to 04/1 7/03 0942 0.2t <0.10 04/17/03 1426
_________ 04/16/03 0830 _ _ _ _ _ _ __04/18/03 1326

04/17/03 0828 to ~~~~~~04/19/03 1337
112 04/18/03 0728 04/19/03 0958 0.4t <0.10 04/20/03 1350

04/18/03 0728 ~~~~~~~04/21/03 1356
*TRC = Total Residual Chlorine
tCollected in 2.5 and 5-gallon cubitainers. Temperature was measured in each cubitainer

upon arrival

4. Sample Manipulation: Samples from Outfall 112 were warmed to test temperature
(25.0 ± 1.0°C) in a warm water bath.

Aliquots of Outfall 112 were UV-treated through a 40-watt
Rainbow Lifeguard® UV Sterilizer for 2 minutes.
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Pimephales promelas
Test Organisms:

Aquatic BioSystems, Inc. In-house Cultures

23-26 hours old < 24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal Static, Renewal

2. Test Duration: 7 days

3. Control / Dilution Water: Moderately Hard Synthetic

Until at least 60% of control
females have 3 broods

Moderately Hard Synthetic

4. Number of Replicates: 4

5. Organisms per Replicate: 10

6. Test Initiation: (Date/Time)
Outfall 112

UV Treated Outfall 112

7. Test Termination: (Date/Time)
Outfall 112

UV Treated Outfall 112

04/15/03-1420 EDT
04/15/03-1403 EDT

.04/22/03-1333 EDT
04/22/03-1314 EDT

8. Test Temperature: Outfall 112:Mean = 25.3 0C
(24.9-25.70C)

Test Temperature: UV-Treated Outfall 112:

04/15/03-1319 EDT

04/22/03-1236 EDT

Mean = 24.9°C
(24.3-25.8 0C)

Mean = 25.2°C
(24.6-25.80C)

9. Physical / Chemical
Measurements: Alkalinity, hardness, total residual chlorine, and conductivity were

measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-

. exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics:

4

1. Source:

2. Age:

10

I

Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software Tidepool Scientific
Software, McKinneyville, CA).

Ceriodaphnia dubia
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

1. Results of a Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted April 15 - 22, 2003 using effluent from Outfall 112.

Test Percent Surviving
Solutions (time interval used - days)

(%Effluent) 1 2 3 4 5 6 7

Control 100 100 100 100 100 100 100
6.25% 100 100 98 98 98 98 98
12.5% 100 100 100 98 90 90 90
25% 100 100 100 85 83 80 80
50% 100 100 95 88 88 88 88 .
100% 100 95 65 65 63 60 60

Calculated TU Estimates: < 1.0 TUa*

96-hour LC50 Value: > 100%

Permit Limit: NA

Mean Dry Weight (mg)
Test Solutions (relicate number)
(% Effluent) 1 2 3 4 Mean

Control 0.917 0.902 0.827 0.733 0.845
6.25% 0.887 0.738 0.720 0.957 0.825
12.5% 0.782 0.823 0.987 0.573 0.791
25% 0.767 0.532 0.761 0.767 0.707
50% 0.960 0.598 0.655 0.869 0.770
100% 0.494 0.490 0.522 -H0.802 0.577

Calculated TU Estimates: 1.2 TUc*
IC25 Value: 82.5%
Permit Limit: 100%

Permit Limit: 1.0 TUc

*TUa = 100/LC5 o: TUc = 100/ IC25
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a Ceriodaphnia dubia Chronic/ 7-day Toxicitv Test.
(Genus species) (Type / Duration)

Conducted April 15 - 22, 2003 using effluent from Outfall 112.

Percent Surviving
Test (time interval used - days)

Solutions 1 2 3 4 5 6 7
(% Effluent) _

Control 100 100 100 100 100 100 100

6.25% 100 100 100 100 100 100 100

12.5% 100 100 100 100 100 100 100

25% 100 100 100 100 100 100 100

50% 100 100 100 100 100 100 100

100% 100 100 100 100 100 100 100

Calculated TU Estimates: < 1.0 TUa*

96-hour LC50 Value: > 100%

Permit Limit: NA

Reproduction (#young/female/7 days)
Test Solutions _ Data (replicate number)
(% Effluent) 1 2 3 4 5 6 7 8 9 10 Mean

Control 26 32 32 30 34 34 28 33 30 27 30.6

6.25% 32 34 36 36 33 34 35 30 31 31 33.2

12.5% 33 33 29 38 34 35 33 40 34 34 34.3

25% 38 39. 31 34 34 38 39 38 37 34 36.2
50% 39 38 36 36 37 38 39 38 41 35 37.7

100% 37 39 41 39 34 37 7 40 37 38 37.9

Calculated TU Estimates: <1.0 TUc*
IC25 Value: 82.5%
Permit Limit: 100%

Permit Limit: 1.0 TUc

*TUa = 100/LC50: TUc = 100/ IC25
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TOXICITY TEST RESULTS. UV-TREATED (see Appendix B for Bench Sheets)

3. Results of a Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted April 15 -22, 2003 using effluent from UV Treated Outfall 112.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100

6.25% 100 100 100 100 100 100 100

12.5% 100 100 100 100 100 100 100

25% 100 100 100 100 100 100 100

50% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100

Calculated TU Estimates: < 1.0 TUa*

96-hour LC50 Value: > 100%

Permit Limit: NA

Mean Dry Weight (mg)
Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.884 0.763 0.873 0.731 0.813
6.25% 0.904 0.807 0.773 0.815 0.825
12.5% 0.769 0.855 0.825 0.764 0.803

25% 0.734 0.806 0.774 1.111 0.856

50% 0.717 0.879 0.802 0.932 0.832
100% 1.137 0.830 1.119 1.063 1.037

Calculated TU Estimates: < 1.0 TUc*

IC25 Value: > 100%

Permit Limit: NA

*TUa 100/LC 5o: TUc = 100/ IC25
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REFERENCE TOXICANT TEST RESULTS (see Appendix A and C)

Species Date Time Duration Toxicant Results (IC25)
Pimephalespromelas April 15, 2003 1337 7-days KCI 562.1 mg/L
Ceriodaphnia dubia April 08, 2003 1526 7-days NaCl 1025.5 m

SUMMARY / CONCLUSIONS

Outfall 112 samples collected April 13 - 18, 2003, showed no toxic effects to daphnids.
The resulting IC25 value was > 100 percent.

Bacterial growth was observed on the gills of minnows exposed to non-treated effluent
from Outfall 112. This pathogenic growth was likely the cause of mortality in the
effluent. The resulting IC25 value was 82.5 percent.

Fathead minnows were also exposed to UV treated Outfall 112 samples since fish
pathogens present in upstream water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Watts Bar Nuclear Plant. Survival was 100% in all effluent concentrations with
two-minute exposure to UV light prior to introduction of test organisms. These results
suggest that fish pathogen interference is a likely cause of minnow mortality in the
effluent. The resulting IC25 value for UV-treated effluent was > 100 percent for fathead
minnows.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales romelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) using four
replicates, each containing ten test organisms, per treatment. Test vessels consisted of
400-mL polypropylene beakers, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 (October 2002) using ten
replicates, each containing one test organism, per treatment. Test vessels consisted of 30-
mL polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dutbia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pinephales promelas

None

2. Ceriodaphnia duibia
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PHYSICAL AND CHEMICAL METHODS

1. Regents, Titrants, Buffers, etc.: All chemicals were certified products used before expiration
dates (where applicable).

2. Instruments: All identification, service, and calibration information pertaining to
laboratory instruments is recorded in calibration and maintenance logbooks.

3. Temperature was measured using EPA Method 170.1.

4. Dissolved oxygen was measured using EPA Method 360.1.

5. The pH was measured EPA Method 150.1.

6. Conductance was measured EPA Method 120.1.

7. Alkalinity was measured using EPA Method 310.1.

8. Total Hardness was measured EPA Method 130.2.

9. Total residual chlorine was measured using EPA Method 330.5.

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix C for control chart inforrnation)

1. Test Type: 7-day chronic tests with results expressed as IC25 values in g KCI or NaCl.

2. Standard Toxicant: Potassium Chloride (KCI crystalline) for Pimephales pronelas.
Sodium Chloride (NaCI crystalline) for Ceriodaphinia dtbia.

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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REFERENCES
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2. USEPA. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
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3. Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020 (March 1983).:

11

- =~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-



Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix B

Initial and Final Chemistry for Fathead Minnow 7-day and
Daphnid 3-brood Chronic Tests



PHYSICAICIIEINCAL SUMMARY
Water Chemistry Mean Values and Ranges for Pihnephalespromelas and Ceriodapi/ia dubia Tests, Watts Bar Nuclear Plant (WBN), Outfall 112, April 15-22, 2003.

Test Sample ID Temperature (C) Dissolved Oxygen (mg/L) pi (S.U.) Conductance Alkalinity lardness Total Residual

Initial Final Initial Final Initial Final (ltmhos/cm) (mg/L CaCO3 ) (mg/L CaCO 3) Chlorine (mg/L)
Control 25.5 25.1 7.9 7.1 7.93 7.59 306 64 88

25.2 - 25.7 24.9 - 25.4 7.7 - 8.2 6.4 - 7.8 7.72 - 8.01 7.49 - 7.73 288 - 319 64 - 64 88 - 88

6.25% 25.5 25.1 8.0 6.8 7.97 7.55 308 - -
25.2 - 25.7 24.9 - 25.4 7.7 - 8.2 6.3 - 7.8 7.84 - 8.03 7.44 - 7.71 295 - 329 . .

t2.5% 25.4 25.1 8.1 6.8 7.97 7.57 300 - -

25.2 - 25.7 24.9 - 25.4 7.8 - 8.2 6.1 - 7.9 7.83 - 8.03 7.45 - 7.73 289 - 310 . .

; 25°/ 25.4 25.1 8.1 6.9 7.96 7.61 291
t325%

-Z o 25.2 - 25.7 24.9 - 25.4 7.8 - 8.3 6.3 - 7.6 7.83 - 8.02 7.49 - 7.79 282 - 300 .

50% 25.4 25.1 8.1 7.0 7.94 7.68 273
25.0 - 25.7 24.9 - 25.4 7.8 - 8.3 6.2 - 7.6 7.83 - 8.04 7.53 - 7.81 267 - 284 .

100% 25.4 25.1 8.2 7.2 7.91 7.80 240 93 123 < 0.10
24.9 - 25.7 24.9 - 25.4 7.8 - 8.4 6.3 - 7.7 7.81 - 8.05 7.57 - 7.93 221 - 254 89 - 98 110 - 130 <0.10 - <0.10

Control 25.3 24.5 7.9 8.0 7.93 7.97 306 64 88
24.7 - 25.7 24.3 - 24.8 7.7 - 8.2 7.7 - 8.2 7.72 - 8.01 7.84 - 8.03 288 - 319 64 - 64 88 - 88 - -

6.25% 25.3 24.5 8.0 8.1 7.97 7.99 308
*4 6.25 /o 24.7 - 25.7 24.3 - 24.8 7.7 - 8.2 7.8 - 8.2 7.84 - 8.03 7.84 - 8.07 295 - 329

32.5% 25.2 24.5 8.1 8.1 7.97 7.99 300 .
24.7 - 25.6 24.3 - 24.8 7.8 - 8.3 7.7 - 8.2 7.83 - 8.03 7.85 - 8.09 289 - 310 -

25% 25.2 24.5 8.1 8.1 7.96 8.03 291
24.7 - 25.7 24.3 - 24.8 7.8 - 8.3 7.8 - 8.3 7.83. - 8.02 7.89 - 8.15 282 - 300 -

50% 25.2 24.5 8.1 8.1 7.94 8.07 273
____50_/o 24.7 - 25.8 24.3 - 24.8 7.8 - 8.3 7.9 - 8.2 7.83 - 8.04 7.95 - 8.16 267 - 284 -

100% 25.1 24.5 8.2 8.1 7.91 8.15 240 93 123 < 0.10
24.6 - 25.8 24.3 - 24.8 7.8 - 8.4 7.8 - 8.3 7.81 - 8.05 8.04 - 8.25 221 - 254 89 - 98 110 - 130 <0.10 - <0.10
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PHIYSICAL/CIIEMICAL SUMMARY
Water Chcmistry Mean Values and Ranges for the Pimephzales promelas Test, Watts Bar Nuclear Plant (WBN), UV Treated Outfall 112, April 15-22 2002.

Test Sample ID Temperature (°C) Dissolved O ygen (mg/L) Pll (.U.) Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final (limhos/cm) (mg/L CaCO3) (mg/L CaCO3) Chlorine (mg/L)

'Control 25.4 24.9 8.0 6.9 7.93 7.63 305 64 88
Control_ 25.2 - 25.8 24.6 - 25.1 7.7 - 8.2 6.1 - 7.6 7.80 - 8.03 7.47 - 7.76 299 - 310 64 - 64 88 - 88 .

.25°/ 25.4 24.9 8.0 6.9 7.93 7.59 306
_________ 25.2 - 25.8 24.6 - 25.1 7.8 - 8.3 6.1 - 7.6 7.78 - 8.03 7.38 - 7.78 301 - 311 - - - -

12.o% 25.4 24.9 7.9 6.9. 7.92 7.58 301 - -

___12.5/o 25.2 - 25.8 24.6 - 25.1 7.6 - 8.3 6.0 - 7.7 7.77 - 8.03 7.39 - 7.72 296 - 308

25% 25.5 24.9 7.9 6.9 . 7.91 7.59 291
_________ 25.3 - 25.8 24.6 - 25.1 7.6 - 8.2 6.1 - 7.6 7.76 - 8.03 7.44 - 7.71 285 - 300 -

.~ 50% 25.4 24.9 7.8 6.8 7.92 7.63 273 .
.d; 50/ __ 25.3 - 25.8 24.6 - 25.1 7.5 - 8.2 6.0 - 7.6 7.78 - 8.05 7.43 - 7.84 261 - 281 -

100% 25.4 24.9 7.8 7.2 7.93 7.79 238 93 123 < 0.10
25.2 - 25.8 24.6 - 25.1 7.6 - 8.2 6.6 - 7.6 7.79 - 8.11 7.65 7.94 216 - 250 89 - 98 110 - 130 <0.10 - <0.10



Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



Environmental Testing Solutions, LLC Page ?Z

Sample Receipt Log

Date Time Received Received Sample Project Sample
Received Received By From Temperature Number Number Sample Name and Description State Comments
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�ironmental Testing Solutions, LLC Page 1 of 6

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephalespromelas

Client:
Facility:

NPDES #:
Project #:

'-A A
AA Mo

Tl4- o iZ01(8
AS

Dilution preparation information: Comments:
Dilution prep (%) ( .2z2S I l_00

Effluent volume (mLl.) - SOC) /QO0 20o
Diluent volume (mL) l -_ lSoO lCb O

Total volume (mL) 2 ZC« ZOc 20 2 _0 _

Test organism information: Test information:
Organism age: a1o- 30 Nwae Randomizing template: M7kLZ
Date and times organisms OA4* lt 4 130 Incubator number:
were born between: _s_r_3

Organism source: tes. &%Cck OL4 c Artemia lot number: _______

Transfer bowl information: pH = Temperature.= °C Total drying time:- 19-kOOZ
_._t __ _. Z' C Dt e T en

Average transfer volume: .A Date / Time out: oo0
tl: . Oven temperature:

Daily feeding and renoval information:

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: I s:fZ, 20% 7-day LCso
Average weight per initial larvae: O. gqP 2 0 mLE NOEC _
Average weighit per surviving larvae: 0. gf '41 Ž 0.25 mg/larvae LOEC _ / n7 

IC2 S I 82__ _. _

A.eLAJR I .

Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used

time time termination time

0 l5C.yS 1 q 3 0 IZO Oa&st.oli

2 t ~ : 9t 3 42 _ __ ________ 63 ,ct 1 .0 *4-Q----

3 C5q- %f U3 09hC! 15°O) 13 Zt Aq-11-0.5 (Xo 1 l (
6 C>tXO *i-oi o es( I5V' pCA4 t-o3 03o4' I. oA

7 q2t-903 0107 1's __ >
76 ~ ~ 

IO.1 7 4ChV
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Species: Pimephalespromelas

Client: 7 . a)&tkAarik Date: fL145.D3

- S A *- p %- P t .O ~I 

Survival and Growth Data

Calculations and data reviewed: j8

v

Page 2 of 6

I I... .;M

Day CONTROL =Z5i. 1 =-
A B C D E F G H I J K L

--- _-z/ O- O a/)s
0 /0 fO A) /o - /O 10 ,u 10 _ 10,J

I O' /o 0 '6 a /0 / o l /1Io I 'IC
3 - -_ - --/0 /0 I0 /0 1 10 1O /0 10 /0 /0

._____ 4/0 10 /0 10t) IL). /0/I b IL)

s _ 0 lO to to /O 10 /o /o /d ° 7

6_lo 10 10 0 0 lo lo to to - 1

_ _ _ -0 /o t O l o lo /o Io 1 
A = Pan weight (mg) & 4 .. t6 ,l -

B=Pan+Larvae wei ght (mg) - A - _ _b S.-"

Comments:
Comments: A

-d .1AL0Q dAOA A-~ f~

wf

- - -

2 2 8 Z T m
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Environmental Testing Solutions, LLC

Species: Pimephalespromelas

Client: 17a - K L &

F. es

Day = _
M N 0

0
,i.'.,. _i 10 10

r - X 1 / 0 () a

10 0 10

* g7 4~ -ot ,2

6 ,

7

A Pan weight (mg) q.;I'4v1^

t_-
B - Pan + Larvae weight (mg) V7.

1 ~~Larvae weight (mg) A - B _

Comments: 

,1~LA.* -& 0

Page 3 of 6
I I . !-

.! - :

Date: bq4S.D3

Survival and Growth Data
I -.- 1 10(YI.

P Q R S T U V W X

/0 1 0 ;c ) C) ,') c Z) /o

l io /O 1 0 / 0 IC) /0 /0

10 1o{0 /o I /0 10 to

l JO -- 10 
E ~_ _5 _ e as 

10 tio 1- _
_lob lo _ _~ •5 _ ,

I/0 B 1 ID

%'0431 l cuai <nd dAtaMreviewedS

Calculations and data reviewed, j
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Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses

TVA Watts Bar Nuclear Plant, Nontreated

April 15-22, 2003

Project number: 665

Outfall 112:
Dunnett's MSD value:
PMSD:

0.2269
26.9

Reveiwed br)f '
f A

MSD - Minimum Significant Difference
PMSD - Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in whole effluent toxicity test. On average, a significant difference occun for Environmental Testing
Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephsles growth by 17.2% from the control (determined through
reference toxicant testing).
Lower PMSD bound determined by USEPA (I0th percentile) - 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 350/%.
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pirnephales growth in
chronic refcrence toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection
Agency, Cincinnati, 011.

Client:

Test dates:

Concentration (%) Replicate Initial number f Final number oftarvae A.Pan weght (mg) B - Pan + Larva. Larva.welght(m) WightlInittlnumber Mean survival Mean weght(m) Coeffidtetvarlatz Pcetredudbnfrom
larvae wetght(mg) -A-B .larvae(mg) (%) ('%) etr.I(%)

A 10 10 14.850 24.020 9.170 0.9170

Control B 10 10 14.879 23.900 9.021 0.9021 100.0 0.8448 10.0 Not appicable
C 10 10 14.943 23.210 8.267 0.8267
D I 10 10 15.188 22.520 7.332 0.7332

E 10 10 15.165 24.030 8.865 0.8865

6.25% F 10 10 14.665 22.040 7.375 0.719 97.5 0.8251 14.0 2.3

11 10 10 15.184 24.750 9.566 0.9566 .

I 10 10 14.764 22.580 7.816 0.7816

12.5% J 10 10 14.938 23.020 98272 0.9872 90.0 0.7911 21.5 6.3

L 10 7 15.048 20.780 5.732 0.5732 .

M 10 8 14.952 22.620 7.668 0.7668

25/. ~N 10 ____6 14.961 20.280 5.319 0.53198000761.56.
25% N 10 8 14.707 22.320 7.613 0.7613 80.0 0.7069 16.S 16.3

_______________ P 10 10 14.656 22.330 7.674 0.7674

Q 1o 10 15.025 24.620 9.595 0.9595

50% R 10 8 14679 21.230 55981 0.5981 87.5 0.7704 22.3 8.8

T 10 10 14.701 23.390 8.689 0.8689

U 10 ______ 5 ______ 15.043 19.980 4.937 0.4937

100% V 10 5 14.789 19.690 4.901 0.4901 60.0 0.5770 26.2 31.7
X 10 6 14.642 19.860 5.218 0.5218

________ _______ X 10 8 14.646 22.670 8.024 0.8024 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Environmental Testing Solutions, LLC

t Statistical Analyses --

Lavl Fisb Crwth and Surval Test-7 Day Survtva
Strt Date 4/15/03 Test ID PpFRCR Sample D: IVA. Wat Bar Ncer Plant
End Date: 4/2203 Lab ID: ETS-Env. Testing Solutions Sarnple Type: DMR-Discdarge Moritodng Report
Sample Date: Protocol CHRONIC.(EPA421R-02-013) Test Species: PP-Pimephales prometas
Comnents:

Cmne% 1 2 3 4
D.Controt 1.0000 1.0000 1.0000 1.0000

6.25 1.0000 0.9000 1.0000 1.0000
12.5 1.0000 1.0000 0.9000 0.7000

25 0.8000 0.6000 0.B000 1.0000
50 1.0000 0.8000 0.7000 1.0000

100 0.5000 o.5000 0.6000 0.8000

Transform: Asin SqureRoot Rank 1-TaIled Number Total
Conc% Mean N-Mean Mean Min Mat CV% N Sum Critica Rasp Number
i-Contol 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40

6.25 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
12.5 0.9000 09000 1.2661 0.9912 120 15.696 4 14.00 10.00 4 40

25 0.8000 0S000 1.1281 0.8861 1.4120 19.154 4 12.00 10.00 S 40
50 0.S750 0.8750 1.2306 0.9912 1.4120 17.454 4 14.00 10.00 5 40

*100 0.6000 0.6000 0.8910 0.7S54 1.1071 17.027 4 10.00 10.00 36 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapuio-Wi&ks Test ndicates nornal distnbution (p > 0.01) 0.958816528 0.884 -0.05269485 -028522014
Equality ofvaance cannotbe confumed
Hypotbess Test (1-tatl 0.05) NOEC . LOEC CbV TU
Steers Many-One RankTest 50 100 70.71067812 2
Tratents vs D-Control

Maximum LikelLbood-Probit
Parameter Value SE 95% FducialLiuta Control Chi-Sq Critical P-value Mu Slgm Iter
Slope 1.131861458 0.281191724 0.580725667 1.682997248 0 4.593949792 7.814724922 0.2 2.337351358 0.883500355 3
intercept 2354442085 0.450091547 1.472262636 3.236621535
TSCR ,1.0 

-Point Probits % 95% Fiducial Limits 0.9
ECOI 2.674 1.914353665 0.111692883 5.332413295
EC05 3.355 7.658127441 1.575977221 14.31693756 0.8
ECIO 3.718 16.03614984 6.10884209 25.63937663 0.7/
EC15 3.964 26.403538 14.02130033 41.28681839 e 0.6
EC20 4.158 39.24449263 24.31553572 67.28716706 1
EC25 4.326 55.13652923 35.46727229 112.4842601 i°05/
EC40 4.747 129.S730719 73.74262067 511.2524416 0.4
EC50 5.000 217.4459738 10.1783041 1345.880836 0.3
EC60 5.253 364.0689745 156.3991526 3595.053085
EC75 5.674 857.5575817 284.3866848 18683.77736 0.2
EC8O 5.842 1204.825203 359.5369677 36035.78381 0.1
EC85 6.036 1790.773682 471.9631622 77586.46628 00
EC90 6.282 2948.509267 663.7235278 203910.5135 0.1 10 1000 100000 10000000 IE+09
EC95 6.645 6174.190572 I098.028801 855617.0651
EC99 7.326 24699.08416 2812.297807 12655627.49 Dose %

Dose-Response Plot

0.9

0.8

0.7

2 0.6

) 0.5
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0.3

0.2

0.1

04'

d so N
50 

N S 8
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Environmental Testing Solutions, LLC

Statistical Analyses

Larval Fish Growth and Sunival Test-7 Day Growth
Srt Date: 4tl5/03 Test ID. PpFRCR Sample ID: TVA, Wats Bar Nuclear Plant
End Date: 4/22X3 Lab D ETS-Env. Testing Solutions Sample Type: DMR-Dischalrge Monitoring Report
Sample Date Protocol: CHIRONIC-(EPA-821-R-02-013) Test Species: PP-Pimephales promelas
Cornent

Conc-% 1 2 3 4
D-Coatrc 0.9170 0.9021 0.8267 - 0.7332

6.25 0.8865 0.7375 0.7198 0.9566
12.5 0.7816 0.8225 0.9872 0.5732

25 0.7668 0.5319 0.7613 0.7674
50 0.9595 0.5981 0.6551 0.8689

100 0.4937 0.4901 0.5218 0.8024

Transform: Untransfarmed 1-Tailed Isotonle
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8448 1.0000 0.8448 0.7332 0.9170 9.970 4 0.8448 1.0000

6.25 0.8251 0.9767 0.8251 0.7198 0.9566 13.964 4 0.204 2.360 0.2269 0.8251 0.9767
12.5 0.7911 0.9365 0.7911 0.5732 0.9872 21.527 4 0.558 2.360 0.2269 0.7911 0.9365

25 0.7069 0.8368 0.7069 0.5319 0.7674 16.505 4 1.434 2.360 0.2269 0.7386 0.8744
50 0.7704 0.9120 0.7704 0.5981 0.9595 22.287 4 0.773 2.360 0.2269 0.7386 0.8744

100 0.5770 0.6530 0.5770 0.4901 0.8024 26.158 4 0.5770 0.6830

AuxillaryTests StatlUUc Critical Skt -Kurt
Shapiro-Wiis Test indicates nonmal distibution (p > 0.01) 0.94618905 0.868 -0.2197947 -0.8870032
Bartlett's Test indicates equal variances (p - 0.77) 1.79969084 13.2766981
HypotheslsTest(1-tall.0.05) NOEC LOEC ChV TU MSDui MSDp MSB ISE F-Prob dl
Dunnetts Test 50 >50 2 0.22693221 0.26863831 0.01150119 0.0149262 0.65389222 4,15
Treatments vs D-Control

Unear Interpolation (200 Resatnples)
Point % SD 9S% CLExp) Skew
IC05 10.405 13.784 0.000 78.970 2.5927
ICio 19.845
IC15 56.369 1.0
IC20 69.435 0.9
IC25 82.502
IC40 >100 0.8
IC50 >100 0.7

* 0.6

r .C 04

~0.4
0.3

0.2

0.1

0.0
0 20 40 60 80 100 120

Dose %

Dose-Response Plot

1.2

O ~~~~~~~~~~~~~~~~~~~~~~~~~1-tail. 0.05 level
15 .................... of significance

~0.4

0.2

0

wbn_04-I5-03datlX1r

le



Environmental Testing Solutions, LLC

Statistical Analyses

Detwmnatlou U 100% eoecenteaton Is slgnia for Vowt.

Test 1D: PpFRCR
Lab ID: ETS-Env. Testing Solutions
Protocot CHRONIC-EPA-21.-R-2-013)

Sample ID
Sample Type:
Test Speciaes:

TVA, Wats Bar Nuclea Plant
DMR-Discare Monitoring Report
PP-PimepbhLs promnel s

Con'.% 1 2 3 4
D-Control 0.9170 0.9021 0.3267 0.7332

6.25 0.SS65 0.7375 0.7198 0.9566
12.5 0.7316 0.t225 0.9S72 0.5732

25 0.7668 0.5319 0.7613 0.7674
50 0.9595 0.5981 0.6551 0.86S9

100 0.4937 0.4901 0.5218 0.8024

Transform: Untrangformed 1-Taled lsotonic
Cone-% Mean N-Man Men Ml Max CW. N -Stat Crtical MSD Mean N-Mean
D-Control 0.S448 3.0000 0.8448 0.7332 0.9170 9.970 4 0.8448 1.0000

6.25 0.S251 0.9767 0.8251 0.7198 0.9566 13.964 4 0.201 2.410 0.2362 0.S251 0.9767
12.5 0.7911 0.9365 0.7911 0.5732 0.9871 21527 4 0.547 2.410 0.2362 0.7911 0.9365

25 0.7069 0.S368 0.7069 0.5319 0.7674 16.505 4 1.407 2.410 0.2362 0.7386 0.8744
50 0.7704 0.9120 0.7704 0.5981 0.9595 22.287 4 0.759 2.410 0.2362 0.7386 0.8744

*100 05770 0.6830 0.5770 0.4901 0.S024 26.158 4 2.732 2.410 0.2362 0.5770 0.6830

Auxillaxy Tests Statlstic CrItical Skew Kurt
Shapiro-Wiks Test indicates normal distnbution (p >0.01) 0.963630021 0.84 0.087991444 0.80591261
Baxtletrs Test dicates equal variances (p-0.

7
) 1.855975628 15.08631706

llypotheslsTest (1-tall .05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetrs Test 50 100 70.71067812 2 0.236175885 D.279580805 0.03878183 0.019207329 0.124426588 5. 18
Treatments vs D-Control

Unear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 10.405 10.467 0.000 75.168 2.7301
ICIO 19.45
IC15 56.369 1.0
1C20 69.435 0.9
1C25 82.502
IC40 >100 0.8
IC50 >100 0.7

4' 0.60

0.

0.4

0.3

0.2

0.1

0.0 . . . . . .
0 20 40 60 S0 100 120

Dose 

Dose-Response Plot

1-tail, 0.05 level
of significance

wbnO04-I-3dataxls

Stat lD 4/1-3O3
End Date: 4 322/0
Sample Detw
Commens:
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Environmental Testing Solutions, LLC Page 1 of7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: WA
Facility: W)¢n' 9,Ag rMacle. PLPW1 r

NPDES if: Sj- Q ZOIbS
Project #: 4lloa IgS

_ _ _ _ _ _ _ _ __ _ _ ' O- A ~ T -~ 

Test organism information: Test information:
Organism age: 4 zL4Ao-eI,R OtO , Randomizing template: RA$4
Date and times organisms CA-1s-63 0800 ro 1SC) Incubator number and
were born between: . shelf location:

Organism source: C4. o A-I> YCT batch: NeR a5zyo
Transfer bowl information: pH = S.0ZL Temperature Z't1C Selenastrum batch: A,S, Qstso3

Daily renewal information:

Day Date Tcst initiation, Control watcr Sample numbers Analyst
renewal, or. batch used used

termination time

O 0O4-15-0 I 43\° C>4'l-03 03t0%\5. C\ d % 

2 07 1 3l ( I1- o o30o1'4v 6 L3 I1tb I3Z .. Q4 .\' 3 O 9 ,o ' S. 

4___ *19vt,3_ o ou-E _Q3 c\ . 2t1.
5 o4-zo-03 VZCR4 cM t'-c O 0 :s 019
6 -21-03 \252- oq. 1tO3a '0 5 %0{

7 _ _ _ 2203 _ _ _ __ _

Control information: _ Acceptance criteria Summary of Iest endpoints:
% of Male Adults: _______ 20% 7-day LC50 > I 06%
% Adults aving 3 Broods: _ __ 2 80% NOEC I Qp%

% Mortality: 0% s 20% LOEC > 1 X
Mean Offspring/Female: > 15.0 offspring/fcmalc ChV

%CV: a_c_ < 40.0 % IC25 > 1070

~ k * A.-

it

Dilution preparation information: Comments:
Dilution prep (%) b . lS ZS 50o
Effluent volumc (nmL) .2 ~ _ . 500 1OsII_0 1 it
Effluent volume (mL) VI2s 1 S I sm I imP I 0 -~ * DA.,N&

_ . ._ ____ _ _ yu I - I - I f
Total ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ v voue(i)I?OI4c o PAf~..raL3k 

Environmental Testin2 Solutions, LLC Page of 7

Diluent volume (mL) %-ISO I1C6 Jt- C) I-.a--. Av -. :' *?. +-2 t

� D 'i^C.U ; 46M.0 qtL &- ATotal volume (mL) Z= I¢O z Zo IZPOO I-3



Environmental Testing Solutions, LLC

Species: Ceriodaphnia dubia

Client: TVA - T eZ
CONTROL

Date: OL l5.o 3

Survival and Reproduction Data

Replicate number
-Day 1 2 3 4 5 6 7 1 8 9 10

1 Young produced 0 c c t C .c I ..o-.... C) 1 Q | C
Adult mortaUty L. X '- . ' _ 1 - -

2 Young produced Q > £ I (. I ( : ) I ) 0

Adult mortality ! - l _ | J
3 Young produced C . I c 5Tc-l c 1C) () C) 

r Adult mortality I L | U I_ | * I -

4 Youngproduced t| S|S t P|LA 

Adult mortaty _ 

S 7Young produced 17 I'7 ' I I !
Adult mortality I -- I - ' |

6 Young produced oJi .. CI CO rAdult mortality L| L-11<~| 

7 i Young produced ILA is l u 1 3
Totalyoung produced |1. 3 3z 30 3l | 4 ZP | .| z
Final Adult Mortality | l._ _ | t | I | I |
X for 3" Broods I T I .>.

I Concentration: I
% Mortality: | C
Mean Offspring/Female: 30 .(oj

CONCENTR,tTION: 6.02S75Survival and Reproduction Data

i I_____ Replicate number - |

Day - 1 2 3 T 4 r 5 6 T 7 8 9 1 0 
1 Young produced 6 Q, 0 I o 0 o 

|y |Adult mortality 2 | 6 7 8 9 10

2 jYoung produced j iA i i(:) iC LL 0
Adult mortality t_ | J L| t 1_ T L L

Young produced I C) n i [j
[Adult mortality | tJ | __ | > | | L 

4 Young produced 5 SI I S L 21 _ S |Vfl-
|Adultmortalityj U J . 1- L l- L | _ U j__

S jYoung produced 13 I -1i I-j o I t 12 C I j -i
Adultmortality LU4c |_U _L | jLJ | J |I4_' .. L-

6 _Young produced 1 O i | O t( | O | ___|0 | -|1 O
Adult mortality I (_
Young produced | | || | 1 j | T | | j 5 i S i 

Totalyoungproduced | 32. I 5 | I | | 33 0 t 1 35 |1

Final Adult Nlortality c \ U. I | > | - ____

Concentratiot:
%Mortality: O- 
Mean Offspring emale: I3. .
I % Reduction from Control: -&.S7 |

Page 2 of 7

41 e.T
| 40nob



Environmental Testin Solutions. LLC Page 3 of 7

Species: Ceriodaphnia dubia

Client: 7-4RP- _L^- Date: og-M-0 wS

CONCEINTRATION: Survival andReproduction Data
- - - ~~~~Replicate number ______-__

Day _____ 1 2 13 1 4 516 7 9 I10

1 Young produced.. o : ::u o
_ Adult mortait _ - ' - %-- L-. L- I -~I L.

Adult rnortalty __ _ U._ '- L L J-

3 Young produced Q*1 1.I 0L~ I Adult mortality t.l1 - -I -
Adult mortalty 1 j _ _

5 Young produced I112IlffIiBIriR 12- 1\ LA i~
Adult mortality[?___\ __11U]_ .J-It'-

6 Young produced I) C' ,-) T

T Adult mortality I U L-U L. __ \. . - I .-

To yun podce 3 3 z' 3a q I 35 3 q~ I) B4 3q-
Final Adult N-ortlity .. j- 1I -it - L- L- 12

Concentration:I% Mortality:
Mean Offspring/Female: 3

%Reduction from Control: -1-2.1

CONCENTrRATION: ___Survival and Reproduction Datar ~~~~~~~~Rplicate number____
Day _ _ _ _ _ _ _ 1 23 4 5 6 1 7 1 10

Young produced () .. ct o o i
Adult mortality U.I' .- L- Lt U ~ . .

2 Young produced I Q ) I _________ ___C)___ 

Adult mortality TI L1 L UI L_I _I I ___ _ L--I L-__

3JAdult mortality _JQ1_V K I 18_
4 Young produced i SIi1UI 2.A1 

61 Young produced I t~_o II 1I's cL oLc
6_ Young _ _ produed-I I '- II U

Young produced ~ ~ 1 V ~.l~ S1.
Total younxg produced ~~_ 3 1 L
Final Adult Mortality - J1 2? IJ i Ic-

Concentration:
%Malffin/Fe-ale:
MnOffsaingFmaey:62

% Reduction from Control: -1&.3 .

- 1, ��, I I



Environmental Testing Solutions, LLC

Species: Ceriodaphnia dubia

Client: TV/ A - Zr &qP

CONCEiNTRATION:

Date: 1l.

I ______ ~ ~~Replicate number _ _ __ _ _ _

1D ougardcy 1 2.. 3 1 4O.. C 6 7 L
__ Young 1 1 23 4 prducd9 I 10___I Adult mortality L .~
2 Young produced o O...C .. c..Lc. JC) '__IAdult mortallty X JL. L L 1 -- jLJ> k 1 t
3 Youangp prod uced T..... o.Lo.L L iLA j...

Adult mortality [I_LA 4 f-i - ._ _ U 1 4 . L
41Young produced -li[i _l

[Adult mort2lity I - I 4L . U~1 U -
s Young prode p )o L Sl 1 jwIO[ 1*5

Adult mortality [I.. '- U - L-__ I . L- U I L-.
6 1Young produced I ) C s L.....c..i0 __

Adult mortality L- L-LU . _ _ _ _ U.~ _ _

Young produced 2 211 l~j%O I .Z l
Total young produced 3( . : 3-1 3e I'38 I 1 1 3
Final Adult Mloratyj -I' - t.- --

Concentration:

% Mortality:

% Reduction from Control: 2 2

CONCENTRATION: i1 0 l Sutrvival and ReDrodu ction Data

Concentration:

Mean OffspringlFema!e: 
-% Reduction from Control: 2! 

Page 4 of 7

Survival nld Rs'nrndurfinn nflt 

T ____ __ __ ____ _ _____ Replicate num ber _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1Da_ _ _ _ I) 2 3 0 6L7Q J 1
D Yrducd 2 4 5 6 7 8 9 1

___Adultmortaity U.__ . L -.. U . U
2 Young produced I ) 0 U 10 10 10 I 1I U1-

_ _ I Adult mortality I_U.[ __ I_ '--_ _I

4 Young produced LO Lo -7--I ~ -~-

6 Young produced C\ T/ /'IAdult mortality Uj U I IU U.I~1 .IU. UJ .

Young produced J (IIi P± J
Total young produced J- 1 1 1 3 3-q 131 ai 14c) 3-1 38Z
FinalIAdult Mortality (- -I~ IL 1 L... U. I~7 t? - IL

1tISD 6uob



Environmental Testing Solutions, LLC

Verification of Ceriodaphnia Reproduction Totals

Control
Day__ Re licate number Total

Day 1 2 3 4 5 6 7 8 9 Total
I 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 6 5 6 4 6 4 6 5 4 50
5 10 10 13 10 15 H 10 II 10 0 101
6 0 0 0 0 0 0 0 0 0 10 10
7 12 16 14 13 15 17 14 16 15 13 145_

Total 26 32 32 30 34 34 28 33 30 27 306

6.25%
Re licate number

Day I 2 |3 |4 5 6 |7. 8 | 9 |10 Total
1 -O -O -O 4 -- O -O -O- -O -Oj TOta

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 000 00 0 00 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 5 6 7 6 4 5 5 4 5 52
5 13 12 14 12 10 11 12 0 0 1 1 95
6 0 0 0 0 3 0 1 0 10 12 0 25
7 14 17 16 17 14 19 18 15 15 15 160

Total 32 34 36 36 33 34 35 30 31 31 332

12.5%
Day Re licate number
Day___ ~-1 2 3 4 S 6 | Total

0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 6 5 7 5 5 5 7 5 5 54
5 11 12 10 14 141 12 11 14 13 15 126
6 00 0 00 00 0 0 0 0
7 18 15 14 17 15 18 17 19 16 14 163

Total 33 33 29 38 34 35 33 40 34 34 343

25%
Day |Re licate number Total
DaY | 1 |2 |3 |4 {>5 |6 |7 |8 |9 |10||
1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 6 6 7 5 5 7 7 7 5 59
5 15 15 11 10 16 15 12 15 15 13 137
6 0 0 0 0 0 0 0 0 4 4
7 14 18 4 20 16 15 12 162

Total 38 39 1 34 34 38 39 38 37 34 362

50%

ay_Replicate number o t t
Day 1 2 3 4 5 6 7 8 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 ° ° 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 7 5 7 6 6 5 5 7 6 59
5 13 0 15 10 12 15 15 1 16 3 100
6 0 15 0 0 0 0 0 15 0 12 42
7 21 16 16 19 19 17 19 17 18 14 176

Total 39 38 36 36 339 

100%

Day ~~~Replicate number Total
Day 1 2 |3 |4 6 7 8 9 10 Total

I 0J 0 1 0 0 0 0 0 0 0 0 0 0 0

3 0 00 0 0 00 0 00 0
4 6 6 7 7 4 5 6 66 7 60
5 14 15 16 14 12 12 14 15 15 13 140
6 0 0 00 2 0 2 1 0 0 5
7 17 18 18 18 16 20 15 18 16 18 174

Total 37 39 39 34 37 37 40 37 38 379

,1



Environmental Testing Solutions, LLC

Chronic Whole Effitient Toxicity Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses

TVA Watts Bar Nuclear Plant, Nontreated

Test dates: April 15-22,2003

Project number: 665

Outfall 112:
Dunnett's MSD value:
PMSD:

2.515
8.2.

Reveiwed by: , I

MSD= Minimum Significant Difference
PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
when a toxicant reduces Ceriodaphnia reproduction by 9.9% from the control.
Lower PMSD bound determined by USEPA (10 h percentile) - 11%.
Upper PMSD bound determined by USEPA (90"h percentile) - 37%.
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Cerlodaphnla reproduction in chronic
reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection
Agency, Cincinnati, OH1.

Client:

Concentration Replicate number Survival Average reproduction Coefitient of Percent reduction from

(%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) vritin (%) contrl (%)

Control 26 32 32 30 34 34 28 33 30 27 100 30.6 9.4 Not applicable

6.25% 32 34 36 36 33 34 35 30 31 31 100 33.2 6.5 -8.5

12.5% 33 33 29 38 34 35 33 40 34 34 100 34.3 8.7 -12.1

25% 38 39 31 34 34 38 39 38 37 34 100 36.2 7.6 -18.3

50% 39 38 36 36 37 38 39 38 41 35 100 37.7 4.7 -23.2

100% 37 39 41 39 34 37 37 40 37 38 100 37.9 5.2 -23.9



Environmental Testing Solutions, LLC

Statistical Analyses

Ceriodsphula Survival and Reproduction Test-Reproduction
Start Dt: 4/15/03

End Date: 422/03
Samnple Date

Counents:

Test ID: CdFRROI Sanple ID:
Lab ID: ETS-Env. Testing Solutions Sample Type:
Protocol: CHRONIC(EPA421 R02-013) Tea Species:

TVA. Watts Bar Nuclear Plant
DMR-Discharge Monitoring Report
CDc phmia dubia

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 26.000 32.000 32.000 30.000 34.000 34.000 28.000 33.000 30.000 27.000

6.25 32.000 34.000 36.000 36.000 33.000 34.000 35.000 30.000 31.000 31.000
12.5 33.000 33.000 29.000 3S.000 34.000 35.000 33.000 40.000 34.000 34.000

25 38.000 39.000 31.000 34.000 34.000 38.000 39.000 38.000 37.000 34.000
50 39.000 38.000 36.000 36.000 37.000 38.000 39.000 38.000 41.000 35.000

100 37.000 39.000 41.000 39.000 34.000 37.000 37.000 40.000 37.000 38.000

Transform: Untranstormed I-Tailed lsotonic
Conc-% Mean N-Mean Mean Mn Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 30.600 1.0000 30.600 26.000 34.000 9.396 10 34.983 1.0000

6.25 33.200 1.0850 33.200 30.000 36.000 6.476 10 -2.364 2.287 2.515 34.983 1.0000
12.5 34.300 1.1209 34.300 29.000 40.000 8.698 10 .3.364 2.287 2.515 34.983 1.0000

25 36.200 1.1830 36.200 31.000 39.000 7.571 10 -5.091 2.287 2.515 34.983 1.0000
so 37.700 1.2320 37.700 35.000 41.000 4.687 10 -6.455 2.287 2.515 34.983 1.0000

100 37.900 1.2386 37.900 34.000 41.000 5.196 10 46.636 2.287 2.515 34.983 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
KolmogorovD Test indicates nonnal distribution (p> 0.01) 0.39449021 1.035 -0.1467813 -0.2224922
Bartlett's Test indicates equal variances (p - 0.55) 3.97715425 15.0863171
Hypothesis Test (1-tl. 0.05) NOEC LOEC ChV TI MSDu MSDp MISB MSE F-Prob df
Dunnets Test 100 >100 1 2.51533329 0.08220043 80.4566667 6.05 1.9E-08 5.54
Treatments ns D-Control

Linear Interpolation (2o Rtsamples)
Point % SD 95% CL Skew
IC05 >100
ICi O >100
ICI5 >100 1.0
IC20 >100 0.9
IC25 >100 0.8
IC40 >1 00 0.7
lCSO >100 O.6

0.5
§i 0.4

&0.3
v 0.2

0.1

0.0 Se

-0.2 -

-0.3
-0.4

0 20 40 60 80 100 120

Dose %

Dose-Response Plot

1-tail, 0.05 level
of significance

6

wbn_04-15-O3data.xs



1 of 6

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephalespromelas

Client: 'V A
Facility: Wtt

NPDES #: TJ-cx
Project : (D65

-g
Lb;L QWAf PLANJ¶ -

Dilution preparation information: Comments:
Dilution prep (d/o) le - IZ. ZS !2, 5 t 1 4

EfEluentvolume(mL) t I 2SlZO Iczc- 2SO O\)- 2 -_MA 
Diluent volume (mL) 115 17;0 15t: ow I O LW X_ q );U U
Total volume (mL) 70M Zt)( Zm ZL o u

Test organism information: Test information:
Organism age: 2(... - Z9. - o JwZv Randomizing template: qLOLO
Date and times organisms oq- 141- o 1030 TO t530 Incubator number: 3 6
were born between: NItE
Organism source: Aq &rTtA{ 04-Ll 03 Artemia lot number: ICfCR
Transfer bowl information: pH = Temperature C Total drying time: t &s

1.to -z4..C. Date/Tirie in: cR- lo , O
Average transfer volume: Date Time out: 0 3-c d d5oO

.C ~ Oven temperature: I_1_ 0'(_ I

Dailyfeeding and renewal information:

Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used

time time termination time

0 O'w\-S02, - IL430, l-3 Ot-I -b 0,o4 I'. i

I C -(300 v q I Og(- I-os L 1.O 1

2 6f-1-c 0'5t3 1 1L jj sj (A-1-oB o35ol.oI Of

C ASo3 O-I-I-bo OC 3og . 0'
4 S-igi03 L)S ISo3 l35z 011l-OZ 0q191 Ol (

s O 1A 7-z, o--; CPI(2 1Qo 15s5S3 OA-10 0?)C oz ov . o I 

6 cA zv-t3 o8Y1 1dsco \ 3vkA-2- ll.it-ob -0
0L4 22-03 - __ _ _ _ _ _ _ _

Control information: Acceptance critcria Summary of t endpoints:
% Mortality: % S 20% 7-day LCso > I .
Average weight per initial larvae: In. 121 NOEC __1______

Average weight per surviving larvae: O. & 121 2 0.25 mg/larvae LOEC > {Xg 

ICz I >oo-

Z3L

ChV

L

_



Species: Pimephalespromelas

Client: 1V,/ - Wafio - Date: 1OLIqI6 '3
o\1- TV.eA-

Survival and Growth Data

Calculations and data reviewed: _g

Comments:

Day CONTROL = 05/. 12.5.
A B C D E F G H I J K L

______ ______ 0 _) /6 _ /0 /

10 10 /0 IC) ID I /0 /_ 0 10 10

2 i& /6 /0 / lb /0 /0 /0 /0 /0 /0

3 10/0/0 /c /0 /0 0/) 0 /0 to to

4 1 /0 /0 /0 10 JL /0 /0 /0 /0 /0 /0

10 1' 1 ) 6 ,t 1/ /0 /0 /0 10 '0 I(
6 1 /0l 6 /0 /6b /0 _/0
7_

_O 0 / /O0 /0/0( /0 16 /' io(6
A = Pan weight (mg) O TL -t' _ ___ --

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1'A. 1 A ~ ' A . L * _ _ _ _ _ _-_,_s

B - Pan + Larvae weight (mg) V- n fbOR v 39 v < j. 5;* fi 23 ,1t _ 
Larvae weight ()A-B 41 a' 7- A 3 i°t<<5*)g+g. 



Environmental Testing Solutions, LLC

Species: Pimephalespromelas

Client: Wa/A- t bn-

,~~~~~~~~~~ '1 - -tw-.

U

'V

[
I
I'..
L

g . , .6 '

Page 3 of 6 , .;

. ~ , I, : 

Date: S) -iS4 -3

Survival and Growth Data
Day Z V | 6-/ -1 - /

M N 0 P Q R S T U V W X

)b lb _l1b /0 Io /0 / N /O /M

2 / Ab /O J O /0 0 10 / Oi /
2 ,6 / 1/C) /0 /_/_ //o/_ -/6XO

3 0 Q 1( /0 /0 /t /o /0 /0 /0 1

/C) 1 0 /) l ( / 16 /0- /o i /0
s _~1 (0 _0 it (o /0--110 ( / (O

6 o/0 I 'I ) /0 lotO 0 /0 /0 /O /0 /0
7___ 0I 0 (0 (0 O /1 o O /O / / O

A Pan weight (mg) > > lt
B-PanLarvae veight(mg) =AA9 , . , .\ t a -s

Larvae weight (mg)=-A- B -61 .0,100* \Nl 111,r\ lbo\:w S!

Calculations and data reviewed: S

Comments: 4gt N A-a. I h a
L.~ UAa- 7 ,> [ U

.'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

NEZ



Environmental Testing Solutions, LLC
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephalespromelas

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses

TVA Watts Bar Nuclear Plant, UV Treated

April 15-22, 2003

Project number: 665

Outfall 112:
Dunnett's MSD value:
PMSD:

MSD =
PMSD =0.1836

22.6

Minimum Significant Difference
Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing
Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 17.2% from the control (determined through
Lower PMSD bound determined by USEPA (10th percentile) 9.4°/o.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in
chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Enviromnental Protection

Agency, Cincinnati, 011.

Cent:

Test dates:

Revelwed b ) -

____________t(m)___Pn__L rve__v_wtgh_g_W_ghl__ia u bt M a suvial Menwegh ( g
Concentration (-) Replicate Initial number of Final number of larvae A Pan weight (mg) B-= Pan + Larvae Lrvaweight (mg) Weight I InIil number Mean survival Mean weight (mg ceemeent of Pement rodoct.o froa

larvae weight (mg) -A-B of larvae (mg) (O) variatin (co) trol (ff)

A 10 10 14.979 23.820 8.841 0.8841

Control B 10 10 14.756 22.390 7.634 0.7634 100.0 0.8127 9.5 Not appUcsble
C I10 1 0 15.065 23.790 8.725 0.8725
D 10 10 14.912 22.220 7.308 0.7308

E_ 10 10 14.822 23.860 9.038 0.9038

6.25% F 10 10 14.978 23.050 8.072 0.8072 100.0 0.8247 6.8 -I.S
G 1 0 1 0 15.022 22.750 7.728 0.7728
1 10 10 14.669 22.820 8.151 0.8151

1 1 0 1 0 15.037 22.730 7.693 0.7693
12.5%S J .10 10 15.193 23.740 8.547 0.8547

.5% K 10 10 14.691 22.940 8.249 0.8249 100.0 0.8032 55 1.2

L 10 10 15.121 22.760 7.639 0.7639

t 10 I0 14.704 22.040 7.336 0.7336
25% N 10 10 15.044 23.100 8.056 0.8056 100.0 0.8562 20.2 -5

0 10 10 15.099 22.840 7.741 0.7741
P 10 10 14.806 25.920 11.114 1.1114

Q 10 10 15.010 22.180 7.170 0.7170

50% R 10 10 14.846 23.640 8.794 0.8794 100.0 0.8324 11.2 -2.
S 10 10 15.033 23.050 8.017 0.8017
T 10 10 14.954 24.270 9.316 0.9316

U 10 10 14.644 26.010 11.366 1.1366

100% V 10 10 15.181 23.480 8.299 0.8299 100.0 1.0370 13.7 -27.6
w 10 10 15.014 26.200 11.186 1.1186
X 10 10 15.130 25.760 10.630 10 3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



Environmental Testing Solutions, LLC

Statistical Analyses

LArval Fbh Growth and Survival Tet-7 Day Growth
Start Date: 4/15/03 Test ID. PpFRCR Sample ID: TVA, Watts Bar Nuclear Plant
End Date: 4t22t03 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date Protocol CHRONIC-(EPA-21-R-02013) Test Species: PP-Pimephales promelas
Comments: UV-Treated

Conc-% 1 2 3 4
D-Conlrol 0.841 0.7634 0.8725 0.7308

6.25 0.9038 0.8072 0.72s 0.8151
12.5 0.7693 0.8547 0.8249 0.7639

25 0.7336 0.8056 0.7741 1.1114
50 0.7170 0.8794 0.017 0.9316

100 1.1366 0.8299 1.1186 1.0630

Transform: Untraneformed I-Tailed lotonic
Conc-% Mean N-Mean Mean Ml Max CV% N t-Stat Critlcal MSD Mean N-Mean
D-Control 0.8127 1.0000 0.8127 0.7308 0.S841 9.481 4 0.8610 1.0000

6.25 0.8247 1.0148 0.8247 0.7728 0.9038 6.769 4 -0.158 2.410 0.1836 0.8610 1.0000
12.5 0.8032 0.9883 0.8032 0.7639 0.8547 5.482 4 0.125 2.410 0.1836 0.8610 1.0000

25 0.8562 1.0535 0.8562 0.7336 1.1114 20.169 4 -0.571 2.410 0.1836 0.8610 1.0000
50 0.8324 1.0243 0.8324 0.7170 0.9316 11.250 4 -0.259 2.410 0.1836 0.8610 1.0000

100 1.0370 1.2760 1.0370 0.8299 1.1366 13.654 4 -2.945 2.410 0.1836 0.8610 1.0000

AuxillaryTest Statistic Critical Skew Kurt
ShapiroWi1s Test indicates nornal distnbution (p>O0.01) 0.96759802 0.884 0.3605541 1.30981462
Bartetfa Test indicates equal variances (p -0.24) 6.80922508 15.0863171
Hypothesi Tett (-tall., .0s) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetrs Test 100 >100 I 0.18338002 0.22588904 0.03105137 0.01160504 0.05605605 5 18
Treatments vs D-Contml

Unear Interpolation (20 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 >100
[CID >100
IC15 >100 1.0
1C20 >100 0.9

IC25 >100 0.8
IC40 >100 0.7
IC50 >100 0.6

0.5
0.4

o 0.
0.2

0.1
0.0 -eq I 
-0.1I
-0.2
-0.3
-0.4

0 20 40 60 S0 100 120

Dose %

DoseRexponse Plot

1.2

0.8

O 0.6

N

0 0.4

0.2

1-tail. 0.05 level
of signifcance

wbn04-15-03dataxs



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimnephalespronielas

UV-Treated Daily Chemical Analyses

Watts ar Nuclear Plant

April 15 - 22, 2003

Project number: 665 Reviewed by: CL

Concentration Parameter

4. 4. -4-
nil (SU)
DO (mg/L)
Conductivit (mhosIcm)
Alkalinity (mg/L CaCQ)

lardness (mg/L CaCQ)

remnerature C)

, \ , I _ _ I~~~~~~~~4

4. - 4.-
nil (SU)
DO (mg/L)
Conductivity (ti mhos/cm)

'emnerature McC

,... \_,.

25.21 25.1 25.31 25.C 25. 24.9 25.21 25.1 25.41 24.1 25.5 24.6 25. 24.7
pi (SU) 7.97 7.66 7.94 7.54 7.91 7.721 8.03 7.50 7.95 7.54 7.90 7.68 7.77 7.3.
DO (mg/L) 7.8 7.4 8.2 6.7 7.8 7.2 8.3 6.5 7.8 6.9 7.6 7.7 7.9 6.(

12.5% Conductivity (limhos/cm) 300 297 306 296 299 302 308

Temperature CC) 25.2 25.1 25.3 25.0 25.3 24.9 25.3 25.1 25.4 24.8 25.6 24.6 25.8 24.7

pit (SU) 7.97 7.67 7.93 7.51 7.90 7.71 8.03 7.49 7.92 7.59 7.89 7.71 7.76 - 7.44
DO (mg/l) 7.8 7.5 8.2 6.5 7.8 7.2 8.2 6.1 7.6 7.0 7.7 7.6 7.8 6.1

25% Conductivity (limhos/cm) 287 285 300 289 289 292 298

Temperature (C) 25.3 25.1 25.31 25.0 25.3 24.9 25.5 25.1 25.4 24.8 25.6 24.6 25.8 24.7

nil (SU11 7.981 7.6( 7.9 7.5 7.91 8.051 7.6; 7.91 7.59 7.8 7.78 7.7 7.4:,_ _ _ _ _. _. __ _ ._ .. ., . .._ _ . _ . . . _ 1 5 . . .
DO (mg/l,) , I 7.81 7.3 8. 6.3 7.7 74 8.2 S 7. 6.7 ~ 7. ,u 7.6 7.61 6.

Cnn.Iwtivitv I..mhAC/cm% 264 761 7x I I2 7-. -...... .�.., j -� .5 * .. �-. 5 -. - p - q - - p

Temperature CC)
nil (SUl

' :',- 

DO (mfiL)
Conductivity (mhos/cm)
Alkalinity (mg/L CaCQ)

lardness (mg/L CaCq)

a-- - I
Temperature MCC

25.31 25.1 25.31 25.11 25.31 24.91 25.51 25.1 25.31 24.81 25.6
7.99 7.77 7.95 7.66 7.901 7.94 8.11 7.75 7.91 7.88 7.88

7.7 7.6 8.2 6.6 7.7 7.5 8.2 6.6 7.7 7.6 7.6
216 218 248 249 241 246

89 93 98
110 130 130

<0.10 <0.10 <0.1

25.3 25.1 25.3 25.0 25.3 24.9 25.6 25.1 25.2 24.8 25.6

174 281
24.7

Client:

Test dates:

Control

6.25%

50%

100%

Total Residual Chlorine (mg/L)

.

-, 

I

"275 ~



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Species: Piinephalesproinelas

Nontreated Daily Cliemical Analyses

Watts Bar Nuclear Plant

April 15 - 22,'2003

Project number: 665 Reviewed by: (L4'-

Concentration Parameter Day 0 I)a Da 2 Day 3 Da 4 Day 5 Day 6

Initiat Final Initial Iinal Initial Final Initial Final Initial Initial Fnal Initial Final

pI (SU) 7.89 7.72 7.93 7.60 7.98 7.51 7.96 7.49 8.00 7.56 8.011 7.73 7.72 7.50

DO (mg/L) 7.7 8.2 6.9 7.8 6.4 8.1 6.4 7.8 7.4 7.7 7.8 7.9 6.8

Conductivity (tmhios/cm) 305 319 4 288 294 313
Control Alkalinity (mg/L CaCq) 64

lardness (mg/L CaCO,) 88

Temperature CC) 25.3 24.9 25.3 25.1 25.5 25.1 25.2 25.0 25.6 25.2 2S.7 25.4 25.7 25.0

il (SU) 7.96 7.69 7.96 7.53 7.97 7.47 8.03 7.47 8.01 7.57 8.01 7.71 7.84 7.44

6.25/ DO (mg/L) 7.7 7.4 8.2 6.5 7.9 6.4 8.2 6.4 7.9 7.1 7.9 7.8 8.0 6.3

6.25% Conductivity (,mhos/cm) 300 309 319 _ - 298 295 307 329

Temperature CC) 25.3 24.9 25.2 25.1 25.5 25.1 25.4 25.0 25.5 25.2 25.7 25.4 25.7 25.0

pl1 (SU) 7.97 7.68 7.96 7.521 7.97 7.51 8.03 7.52 8.00 7.58 8.00 7.73 7.83 7.45

DO (mg/L) 7.8 7.4 8.3 6.3 8.1 6.1 8.3 6.3 8.0 7.2 7.9 7.9 8.1 6.6

12.5% Conductivity (limlos/cm) 301 305 307 296 289 292 310

Temperature (C) 25.3 24.9 25.2 25.4 25.1 25.4 25.0 25.3 25.2 , 25.7 25.4 25.7 25.0

p1i (SU) 7.98 7.68 7.96 7.49 7.95 7.61 8.02 7.51 7.99 7.62 7.97 7.79 7.83 7.54

DO (mg/L) 7.8 7.4 8.3 6.3 8.1 6.7 8.3 6.4 8.0 7.2 7.9 7.6 8.1 6.7

25% Conductivity (nhos/cm) 290 294 298 289 282 285 300

Temperature C) 25.3 24.9 25.2 25. 25.2 25.1 25.5 25.0 25.2 25.2 25.6 25.4 25.7 25.0

p1l (SU) 7.98 7.67 7.97 7.54 7.92 7.72 8.04 7.53 7.92 7.75 7.93 7.81 7.83 7.74

DO (mg/L) 7.8 7.2 8.3 6.2 8.1 7.0 8.2 6.3 8.0 7.4 7.9 7.6 8.1 7.4

50% Conductivity (mhos/cm) 267 268 280 275 267 269 284

Temperature (C) 25.3 24.9 25.2 25.1 25.2 25.1 25.5 25.0 25.0 25.2 25.7 25.4 25.7 25.0

p1l (SU) 7.98 7.79 7.99 7.57 7.85 7.84 8.05 7.72 7.81 7.84 7.83 7.92 7.84 7.93

DO (mg/L) 7.8 7.5 8.3 6.3 8.3 7.1 8.4 6.5 8.4 7.4 7.9 7.6 8.0 7.7

Conductivity (pmhios/cm) 221 225 247 249 239 242 254

100% Alkalinity (mg/L CaCO) 89 93 98

Ilardness (mg/L CaCO3) 110 130 130

Total Residual Chlorine (mg/L <0 <0.< o '. 

.____________ Temperature (C) 25.3 24.91 25.2 25.1 25.3 25.1 25.6 25.0 24.91 25.21 25.5 25.41 25.71 25.0

Client:

Test dates:



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphia diibia

Nontreated Daily Chemical Analyses

Client: Watts Bar Nuclear Plant

Test dates: April 15 - 22, 2003

Project number: 665

Concentration Parameter

4 4.
p11 (SU)

DO (mez/L
Conductivity (mhos/cm)
Alkalinity (mgIL CaCQ)

Hardness (mg/L CaCQ)

Day 0
Inilial | I

7.89
'7

Day 2 Day 3
I nI . e Z . I h I I.a a. d I 1_ t _

4.-

88

|Temperature CC) 24.71 24.8 25.3 24.51 25.2 24.4 25.11 24.4 25.7 24.41 25.41 24.3 25.51 24.6
Pil (SU) 7.96 7.95 7.96 8.02 7.97 8.01 8.03 8.07 8.01 8.00 8.01 7.84 7.84 8.01

6.25% DO (mgtL) 7. 7 8.2 8.2 8.2 7.9 8.2 8.2 8.2 7.9 8.2 7.9 7.8 8.0 7.9
Conductivity (limhos/cm) 30 309 319 _ 298 295 307 329

Temperature (C) 24.7 24.8 25.3 24.5 25.1 24.4 25.1 24.4 25.7 24.4 25.4 24.3 25.6 24.6

pil (SU) 7.97 7.94 7.96 8.03 7.97 8.01 8.03 8.09 8.00 8.00 7.85 7.83 8.01
12.5% DO (mg/L) 78 8.2 8.3 8.2 8.1 8.2 8.3 8.2 8.0 8.2 7.9 7.7 8.1 8.0

Conductivity (tmhos/cm) 301 305 307 296 289 292 310
Temperature CC) 24.7 24.8 25.3 24.5 25.0 24.4 25.2 24.4 25.5 24.4 25.4 24.3 25.6 24.6

nHl (SU) 7.98 7.95 7.96 8.9 7.95 8.02 8.02 8.5 7.99 8.8 7.97 7.89 7.83 8.06
25° DO (mg/L) 7.8 8.2 8.3 8.2 8.1 8.1 8.3 8.3 8.0 8.2 7.9 7.8 8.1 8.0

25% Conductivity (mhos/cm) 290 294 298 289 282 285 300
Temperature (C) 24.7 24.8 25.3 24.5 24.9 24.4 25.3 24.4 25.2 24.4 25.4 24.3 25.7 24.6
Pil (SU) 7.98 7.99 7.97 8.10 7.92 8.05 8.04 8.16 7.92 8.14 7.93 7.95 7.83 8.11

50° DO (mg/L) 7.8 82 8.3 8.2 8.1 8.1 8.2 8.2 8.0 8.2 7.9 7.9 8.1 8.0
50% Conductivity (tmhos/cm) 267 268 280 275 267 269 284

Temperature (C) 24.7 24.8 25.3 24.5 24.7 24,4 25.3 24.4 25.1 24.4 25.4 24.3 25.8 24.6
pil (SU) 7.98 8.05 7.99 8.16 7.85 8.17 8.05 8.25 7.81 8.20 7.83 8.04 7.821 8.20
DO (mg/L) 7.8 8.2 8.3 8.2 8.3 8.1 8.4 8.2 8.4 8.3 7.9 7.8 8.0 8.0
Conductivity (Lmhos/cm) 221 225 247 249 239 242 254

100% Alkalinity (mgL CaC() 89 93
Hardness (mgL CaCQ) 110 130 130
Total Residual Chlorine (mgL) <0.10 <0.10 <0.10

Temperature CC) 24.7 24.81 25.3 24.5 24.6 24,4 25.4 2 24.8 24.4 25.4 24.3 25.8 24.6

Control

Reviewed by:
--

z 5 w s - l X 7

--4-l 

I



ivironmental Testing Solutions, LLC Page 5 of 6

Species: Pimephafespromelas
Client: l7fl - WaJt6ti3

Daily Chemistry:

Date: OIY14t-3

7 ~~~~~~~~~~~~~~Day .;
Concentration Parameter 0 2
CONTROL pH (S.U.) 511 1|51

DO (mg/L) . . 8.7, O9 fh ot
Conductivity

Alkalinity
(mg CaCO3/L)
Hardncss
(mg CaCO3 /L)

_________ Temperature (C) Z5,3 .65 l _ 3 a . 1 zZ .5
pH (S .U.) 9 q(o -49. lo c t 5; 1C ,
DO (mg/L)
Conductivity

(imbos/cm) 39
Tcmperature (C) Z5-3 .
pH (S.U.) __________

J 5 s ~DO (mg/L) i . B 8-9_ ... sa3 l.I
Z£ .~ . Conductivity

(imhos/cm) 3n
Temperature (C) Xw.3 22*

pH (S.U.) (0C9 2S.I B =l 25 * ( . Z. 1
Zs l. DO (mglL) . tJ-. .1

Z5 11. Conductivity 2&q1
(rmhos/cm) _zq_______

Tcmperature (C) 2 53 Z. ZS.25e ZS. 25
_ pH (S.U.) -4,qe -s (aX -4 .9 -.3 .92 .

DO (mglL) 4.B e. 0,3 (a. z 1l .0
Conductivity

(pmhos/cm) P 2 -z 24 9
Alkalinity
(mg CaCO 3/L)
Hardness
(mg CaCO3IL) I 10)\ 1 16

(mg CaCO3/L)

TR chlorine AO. Io
(mg/L) O _ t.
Tcmpcrature (C) ZS *

-- F pH (S.U.) i

Conductivity- _|_

Alkalinity 
(mg CaCO3/L) _I|l

.Hardnecss/).1|\

TR chlorinceal 
(mg/L) gll 
Temperature (C)._ 

I 1 _Initial 11 Final -_

Page 5 of 6nvironmental Testing Solutions, LLC

Initial 11 Final IInitial 11 Final



onmental Testing Solutions, LLC Page 6 of 6

Species: Pimephalespromelas 
Client: 7RV - JA)4t &0co

NbKT"ZsFC%ft~e

Parameter

P

-9 I" -

pH (S.U.)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity I
(mg CaCO 3/L)
Hardness
(mg CaCOu/L) I
Temperature (C)
PH (S.U.)
DO (mg/L)

~~~~~~~~~~~~~~~~~I._ 

Date: bq.jB-*D3

Day . -
3 I

4.9n 1 h .49 .I .0o

.\ \ 1
\s Vi

M,5.7 ZSA 5oI

0"7 1I

4 5 6

f i O

II _ I
? ,P: j 11 - ,'1 3 I

i1 -. I

I

-. I II-

Conductivity I 1
(pmhos/cm) I .
Temperature (C)
pH (S.U.) S
DO (mg/L)

?S9. Conductivity
(pmhosc9m)
Temperature (C) -; _
pH (S.U)
DO (mgL)

P55j Conductivity
(pmhos/cm) 
Temperature (C) 2 . _

pH (S.U.) e.0L4
DO(mg/L) - e.Z
Conductivity
(pmhos/cm) 7__ 
Temperature (C)
pH (S.U.)

_

_ .19 1
-:1.

419

1 ZSZ
_ 26.1 '4
_ .9qq

Fso=

0 Z95_ 

eo S

m zqa
6.3 z

Z5.2 
. . _ _

(0,3 8.0

Z5.0 zS.0

DO (mg/L) 6.q
Conductivity Ljqq
(pmhos/cm)Z 
Alkalinity
(mg CaCO 3 L)
Hardness
(mg CaCO3IL)
TR Chlorine (mg/L) .
Temperature (°C)

Z -
II 5.. z I- - - -

23

50
403.6

fa= :

7":ZA

q z

I

Initial || Final I Initial || Final I Initial || Final I Initial

3ROL

pH (S.U.)._ ... _.__ .. __ ._

Conductivity 1 -@0
(umhos/cm) 1 i 

(mg CaCO3IL)
TR chlorine (mg)

-

. _ 
.. _ 

. _ =

_ 
I 

* _

.

el q ? 

eui 
X 1

ZS6 11

I 8-o01 -

I- � : I : .

Page 6 of 6 .ronmental Testing Solutions, LLC

I

*BIj 1 ,f3 74.a -. 9Z

Z�� �

2'S -(o 7,r-. I 1Z75 Li _1 7~ I.,

|| Final 



Environmental Testing Solutions, LLC Page 6 of 7

Species: Ceriodaplnia dubia
Client: rT-A r S A Date: r\%A-tS-03

Conductivity
(pmhoslcm) rv
Alkalinity
(mg CaCO3/L) 1.q
Hardncss
(mg CaCO31L) It
Temperature ( 0C)

pH (S.U.)

I0

11.-I

.Day
I ,, * 1

IAS3 1
2

I *9 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
pH (S.U.)
DO (mg/L) y 1.
Conductivity &

Asslhoslcm) u)

Temperature (°C) c-'1 * C
I I -

12.57

pH (S.U.) IFNCvq
DO (mg/L) .8 2 - I 
Conductivity I ) - 6 %
(pmhos/cm) _ 1 _ _
Tcmperature (C) I Z.. 1 MIA .

A.Z

|1<0a
< X R

I - I - - * - 4 -~

25%Y
DO(Mg/L) ., -. .____ _
Conductivity I Z qo zq
Temperature (C) Z7q .:
pH (S.U.) 119 _
DO (meIL) 1, B

ScjZ Conductivity
(pmhos/cm) . (o q
Temperatur (C) -Z, 7

/cof

nH (SU. 

U
,lm

5.MB 1
DO (mg/L) :. 
Conductivity
(pmhos/cm) ;2I
Alkalinity
(mg CaCO3VL) -
Hardncss
(mg CaCO3L) 1 0
TR chlorine zo. (

(Mg/L)ZOI~
Temnperatur (C) Z.441. S -I>lS 29.6 zZt§.4
pH (S.U.)
mg/L Cmg/L)
ConduEtS l l

(pnOs/cm) d

Hardncss
(mg CaCO3/L)
TR chlorine

(mg/L) 
Tcmperature (C)

i 3

_ ____ .1Q 19Z
B.3 0.z A l 6.

_ *15.3 ztlS ZL4.1 .
1 .qQ C) JI .85 53

16-OZ.

24.4

Daily Chemistry:

Concentration
CONTROL

I. , _ 

Parameter
U. 

I
pH (S.U.)

Page 6 of 7

, . . ,_ ,�

Z25, 1 zq-4

q3
13(

--

11 Final _I Initial |1 Final 

Environmental Testing Solutions, LLC

.,

. I

.N -

-j &7

25,36 Z"f . 7t.-

B., 7- 0--g

Initial || Finial- I Initial



Environmental Testing Solutions, LLC

Species: Ceriodaphnia dubia
Client: TJ k - ur Bf Date: oS-,3

Da_
Concen- Parameter 34 5 6
tration

CONTROL pH (S.U.) .13 I. 1
DO (mg 8. .6
Conductivity
(lmhos/cm) 314 2636 i 3_
Alkalinity
(mg CaC03IL)
Hardness
(mg CaCO3/L) E A_
Temperature (C) 2i. ZZ. 
pH (S.U.) Di 8 1|
DO (mg/L) in9 2 9 8l0

(o.Z5% Conductivity 1 _ 6_ 3 _1 
r nlh o s cm ) <e_Zq C93Z

Temperature (C) 2 z .a Z.4 2I. 2 Z t --Z .
pH (S.U.) eh . , 63 ';.6 -. , e
DO (mgfL) e.a3 Ax 10Z9 %1 6 

IZ.e570 Conductivity z__ M 1 
(i nh o s c i n2S2e 9Z30

Temperature (C) 'z5;.2L zS.44 Z55 ZS.. ZS. IP
pH (S.U.) B3- 49 . R . +.f9 11W
DO (mg/L) f3.3 8.0

2S%7 o Conductivity I - 3 6 _ . 3
(inmhos /c in Z S 'iZ13* 6 0
Temperature (C) - .3 z'A 2.5 2. Z.S:'I Zq v- .Lb
pH(S.U.) e,Oq AID t4l2 'Co IP5 ,e3
DO mg/L)6?- 82 80' 9

W7. Conductivity Z iUg
i ho s c mn 2 15 ._ ( Z .z>

Tcmperature (C). 25 .3 Z-,4 AA Z5 Z ZSs
pH (S.U.) 0. C)5 P103 0 0?Z
DO (mg/L) 0BA -.1 .f .3 < :. 84 e 
Conductivity Z49 2; 2'
(inhos/cmn) Z4c

/0% Alkalinity
(maCaCO/L) 
Hardness
(mg CaCO3 IL 1 \
TR Chlorine img/) \I zV.io)
Temperaturc (C) 2S Z4. Z4e .i _ ZS. . 3 5.0 24l(o
pH (S.U.)

Conductivi;ty k

Tmg C aCOLurv( _
TR chlorine(m/)[1
Temperatur (C)

I Initial II Final I Initial II Final I Initial II Final I Initial lFFinal

Page 7 of 7
-

Final IInitial H Final Initial 11,Final IInitial If FinalInitial 1



Sron enta TesingSolutions, LLC

t Species: Pimephalespromelas
:- Client: 1rVA- W&ffc R4nz Da

;--Daily Chemiry
w -,, Day

.. Concentration Parameter 0|1
- CONTROL pH (S.U-) iwq , S. 

r ~~~~~~~DO (mg/L) 1.: 3. Z 

F., ~~~~Conductivity O ) 

W . ~~~~Alkalinity_1!
m ~~~(mg CaCO3/L) P
^.F; ~~~HardncssoC>v
@.2;; ~ ~ ~ (m~g CaC03/L) 

>.=- ~~~~Temperature(°C) Zs< ZS. '5 
t ~~~~pH (S.U.) '1/ ,fe 

g . .g . I DO (mg/L) ^( 

t 0 27.2I; I ^Conductivity 393>o1

S ~~~~~Temperature (C) IZS.Z 5 1 2 3 -
- ~~~~~~~pH (S.U.) -ct 4l .i 
-. :;,: ~~DO (mg/L) B. . Z _

;^ ; IZ,6 1 ~Conductivity | 1
;0.' ~~~(pfihos,/m) AM z 3@
> ~~~~~Temperature(C 252 S1 Z3_

r'*- - ~~pH (S.U.) n,q tq )9 
, ~~~DO (mg/L) e3450 

rtz 55, ~~Conductivity IS_ 
b ~~~~~~(limhos/cm) 3 ?28 l
5 ~~~~~Temperature ( C) 25. 3. 7S* 5 3 _
?S:9 ~~~pH (S.U.) -4q a -4A3@ 
.,,,- : ~DO (mg/L) . 33Z

t COB 3~7, Conductivity 2L
-*- ~~~~(pmhos/cm) 2oWD (

14. Tmperatur (C) M." 2S \ ;S -' -

<; .< - - ~pH (S.U.) -4q 5? .+A 96 _
B; . ~~~DO (me-/L) .. S 0 _
e . ~~~~Conductivity Z lo e__

0.0 It)5#7 * ~Alkalinity | 

>- . ~~~~(mg CaCO3/L) C
>j - ~~TR chlorine\

Fi ~~~~Temperature (C)253 7.l Z3
t ~~~~pH (S.U.)

Or. DO (mg/L)

t4' (~~~~Alkalinity )
4 ~~~~~~(mg CaCO3/L) 
W ~~~~Hardness 1-!
S ~~~~~~(mg CaCO3/L)
S r ~~~TR chlorine 
W4e ... ~~~(m/L)
.-. ~~~Temperatur ( C)

t ~~~~~~~ ~~~~~~Initial Final Initial

Z'S. cS I1 -I In=1

-,Final I Initial FiTnal

. . Page 5 of 6

,s. I .4

(.0- (O
mg=simm ZL4e

13
180

I
i

xte: 7)4Q 155 

_~~~~~~~~-

. . _ _ .~~~~~~.

_

I _ _ _ ...

I

I

-==1
4sa
(0. IP

m
2S-C
a.=A
(00'. -4
m
m

ZS.

I -qo 11 -A4 



Environmental Testing Solutions, LLC Page 6 of 6

Species: Pimephales promelas
Client: rVA - Wto &9g Date: a4L16-Dh3

Parameter

pH (S.U.)
4~~~~~~~~~~.

DO (mg/L) 3.z L
Conductivity X I
(ymhos/cm) Wo 

Alkalinity j90 -
(mg CaCO 3/L)
Hardness
(mg CaCO-JL)

3
I

4

L q.AP

x-. -n .-
Temperature (C)
pH (S.U.) 3.0 '3

J:,DO (mgL) .3
Z. Conductivity

(prmhos/cm)
.- . Temperature (C) Z5. Z .

pH (S.U.)
DO (mg/L) e3

i2 i I. Conductivity
(pimhos/cm) 7-9

._______ -Temperature(C ZS 3

pH (S.U.) 68.03

I .81o:I
E;!° Z514r 0I

14.6

ZcRq

DO (mg/L) I 2
Conductivity
(pmhos/cm)
Temperature (C) 72.R U

I 1U.

_ _.A I . s . _

II i36 (311
Zs.5|h

_ 1 1.. 1z I X,l I.

- __ _ 4 I _,

- I � II - t -�---,-----44--'--------I

2z'.B4 4 - * 4 -* U. � I - -

nH (S-U.)
________________ * . I. ***.- I....L.. ,......J '1.

DO (mg/L)
Conductivity _ " " 2_
(imhos/cm) 1 ______

Temperature (°C) 5.s.5
-pH (S.U.j 3)1{S#5TzlL

DO (mg/L) 6.?
Conductivity

J O. (imhos/cm) 9 11
Alkalinity
mg CaCOiIL)

Hardness
(mg CaCO3L)
TR Chlorine (mg/L) 40. O 
Temperature (C) 5 b S. |
DH (S.U.)
DO (mg/L)
vros/ciY.ty
(uimhos/cm----

II
4

1q.5

11

I L

Alkalinity
(mg CaCO3/L) _

Hardness
(mg CaCO3/L)_
TR chlorine (mg/L)
Temnerature (C) II

. - I 1 1 I _ 

V
Day .

5 1 .,I 6

1A

L R.93
.q

Sa01

25.5

1.
%-zI ac2W & _

-11

Z5.to

5-yJ

2q.L.

II 1= I I

_|4 ,b 10 l
1 I-
wi 26 (

2L4 o 

m ia3 !:i~~)-

_ZS- 0 Z4. 

- Z5.8~~
- q1138~

ZSI0

24- I
r. 7c I -

260 (

I II I II I
a

Z5.t I
11

1. 

II

II
jII�I2

II

I
. _ _ ., _ _ _ _ _

I .. _ 11

I -- 1

I -- - . -

Emi Zqz

-

I _ _ . _ _ .

IEnvironmental Testingz Solutions, LLC Page 6 of 6

1s m~ -48
- slo s .|
X__G 31 "

- ~\ L

_~~~~74 9s 

-4.6

299'

\O
E5

I Zs) I ,

C -

7-;. 

I

11 II I I

I a

l HP~~~ II
Final IInitial 1 Final I

C-4 It. CYx4 IT 

-Q.-4t 11-.-q -IIqz=
I - . l

Initial 11 Final I Initial | Final I Initial 1



Environmental Testing Solutions, LLC

Page 5.
Page I of - i-:

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mglL
Meter: Accumet Model AR25 pH/Ion Meter

Analyst IIIIj I]
Date analyzed [jj -Gl5j

Iodide reagent: 
.1

i K\&u)-4grU6.
Acid reagent: I K R I

Calibration:

lnmm-m- Tftft"~n -1 0.10 mg/L | 1.00 me/L
I Reference standard number I _3a1 I I 5ibq -

Note: For samples with a residual chlorine of > 1.0 mgL, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:
Reference standard True value (IV) Measured value (MV) % RS = MV TV x 100

number (mg/L) (mglL) (acceptable range - 90 to 110%)

IY 3' 0.50 O.qe 93 2 J-

Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)

Blank (shouldbe=<0.l0mg/L) UO_ _____

6y5oq(Ats 4 rby-C.1oY?r C) vcL LO.O t9_______o S)OE; . rr g t- 1 cIw A ,Cv O.ccA 5

Note: All samples werecanalyzedincexcess of EPA recommended holding time (15 minutes) unless otherwise noted.

Laboratory control standard.
Referencc standard True value (TV) Measurcd value (MV) %/RS=MVITVx 100 

j ~number I(mg/L) (mgfL) (acceptable range - 90 to 110%)

0.50

Reviewed by L
Date reviewed I &4-2.o-c3 1

l s l

, .



Environmental Testing Solutions, LLC

Analyst

Date analyzed 

Calibration:
>7 I 0.10 r

Reference standard number

Note: For samples with a residual chlorine of > 1.0 mg(L,

Laboratory control standard:
Reference standard True valt

number (mg/
Duplicate sample precisio0.

m . f ~ u p ic t s a p e p e i i n

i 

S __,;
..

h.'.---'
w- - .

;s. 
ju 

r-;
if''-:

..'

.
o':g:

Er'.

e,.-,y - - .:
F. -.
f * .
g; ' '

W:':'.,-faf

G;

...',

# '; s '

t. f

F '-, -

'F 9 =
S" ,-

Z;. ,- "

,, _, '

''-'.
Ft:
n--. -
-

s.-. -
p

:

F;:
S :^

WE:-
:

;: - ~ -11 - I . -

Page 5 - -.
- - I Page IjI of J ;

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 Img/L
Meter: Accumet Model AR25 pH/Ion Meter

Iodide reagent: EI I5
Acid reagent: | tLgo5iZ

ng/L I 1.00 mg/L I

, the calibration range must bc adjusted to bracket the chlorine levels of the samples.

Sample Sample ID Samplc characteristics Rcsidual chlorinc %RPD = (S - D) [(S+D)12]} x 100
number I_ _A mg_L_ (acceptablc range 10%)

O,4 fl.4 W Ails - _ _ _ _ _ _ _ _ _ _

Duplicate D CO2 

Sam ple measurements:
Sample Sample ID Sample characteristics Residual chlorine
number . (mglL)

t.>2E.mi2et5. Blank (should be = <0.10 mg/L) *0. . ..433

Note: All sampls werecanalyzed inecxccss of EPA recommcnded h-oding time (IS minutes) inless othicrwise noted.

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) I % RS =MV TV x 100

number (mgIL) (mig/L) I(acceptable range =90 tol[10%)

IN 0.50 0.! 2-1,
Reviewed by d

Date revieved 

I
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Analyst FJB II
Date analyzed 0) 4 -03

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mglL
Meter: Accumet Model AR25 pH/Ion Meter

Iodide reagent: I t4 MI
Acid reagent: liPC)iII

Calibration:

Reference standard number I 3sSi l 1 l N5Sl4 I
Note: For samples with a residual chlorine of > 1.0 mg/L the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Duplicate sample precision:
Sample Samplc ID Sample charactcristics Rcsidual chlorine %RPD = {(S - D) I[(S+D)121} x 100

number (Mg -} _ (mg/ L) (acceptablc range IO 10%)

eJaoqte cz tabses.pal otz l; S>.ocnzS I - * Duplicate g D 4 A 0: 3 >, -..D C)_

Sannple zeasurentents:
Sample Sample ID Sample characteristics Residual chlorine
number (mgI)

~ Blank (should be = <0.10 mg/L) '2,;s~4 L0 z b)992

t3bql8 ______________ ,____________C -0 .o e5
.. I

Note: All samples vere analyzed in excess of EPA rccommnendcd holding timc (15 minutes) unless othcrvise noted.

Lahoratory control standard:
Refercnce standard True value (TV) Measured value (MV) % RS = MV I TV x 100

number (mg/L) (ng/L) (acceptable range -90 to 110%)

Nw65134 0.50 0. 0( I '|. I

Revicwcd by I , Z+
Date reviewed & z(
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Environmental Testing Solutions, LLC

Analyst 
Date analyzed I A,40 3

7zant normality and mufiplier determnation:

Alkalinity
(EPA Method 310.1)

Matrix: Water, MDL = 1.0 mg CaCO31L

J Titrate samples to pH = 4.50 S.U.

pH of Normality Normality (N) of H2SO4 pH Factor orMultipler
Deionized Titrant check Begin End Total = (5 ml Na2COj x 0.05)JE = (N 50000) 100 ml sample

water reference standard ml ml ml = 0.251E = Ni 500
4.5 S.U. number number (E) (acceptable range - 0.018 - 022)

__.0 rIwoijI 09 o-.2 MGz 12.3 0-0203 (o-.a
J L ) 0 z - O.Z4nt

Laboratory control standard:

Reference True value Sample Alkalinity (MV) R MV V 
standard number (V) volume Begin End Total Multiplier (mg CaCOIL) (acceptable range

(mg CaCO,/L) (nil) ml ml ml - 90 to 110%)

IN Rou o100 loo I 5 Z2a q-' it.00 z a) ,1

Duplicate sa p le recision:

Sample Alkalinity oRPD =
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3!L) (S - D) I1(S+Dy21) x 100
number n_ (l ml ml ml (acceptable range - I 10%)

C)Lq.2703 SSu) Ha -O._ _2.3 .. . 3 ...2 S 3 
Duplicate io zsk 8 31 4 D 2)

Matrix spike recovery:

Reference Spike value Sample Spike alkalinity (A)
standard number (SV) volume Begin End | Total Multiplier (mg CaCO3/L)

(me CaCO3IL) (ml) ml ml | ml

-0 I lc ZS.,' I ;3iq

Sample alkalinity (B) Measured spike value (MV) % R = MV I SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

[ | ~~~~~~~~~~(mg CaCOVfL) 7 to 125%)

1 33 I & I -3 51
Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number Sample ED (ml) ml ml ml Multiplier (mg CaCO3lL)

oLmo mN1-- f'-3.5X N __ O13? 8 @.11.l ________

rOL4-I.c3 |_ i_ B 7 i. S 5-j1 -__(__50

t.lR.b)3 1 H5C I I _ ?o.% Ab 18 to 'lo I (CoO 't 2 2 . 0 3 _ _ _ ~ ~ - . -. . ~ . A Q ± L _ _ _ _ _ _ _ _ _ _ _

| OL4Z2-1Q3 ___ 11a2I I.e) 1lz- 5.1
b LI Z:Z.03 ~ ~ ~ s I .q 16+ 5e6

I 1.o( h I I_ _ _l I 69 I
Oa I Io I I 2 I 131.2 Qi

Ouoqiq.ol -3 _ __ 3Zz 14Th __ I _ CO

Date reviewed: | 5- |1- 3II I

I

Revriewed by:
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trant normality and multilier determination:

'OKU
I . t , '

Page I fl ~ .. O 
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. I I ~~ J I

Total Hardness
(EPA Method 130.2)

Matrix: Water, MDL = 1.0 mg CaCO3 /L
Analyst I 4 ,

Date analyzed Fo4.z c3 

.1 t

... -

I -i

Titrant Normality check Begin End Total Normality () of EDTA p1 Factor or Multiplier
reference standard ml ml ml = 0.2/E = (Nix 50000)150 ml sample
number number (E) (acceptable range 0.018 - 0.022) = Ns 1000

Ilt j) I SqZ 0.3 j z o - 0.020 Zo

Laborato control standard:
Reference True value Sample Hardness (AV) %RS = MV I TV x l 1O

standard number (TV) volume Begin End Total Multiplier (mg CaCO.IL) (acceptable range
(mg CaCOsL) _(M) ml ml ml 90 to 110%)

- lsVOI 40 50 tO zol

Duplicate sample recision:
Sample 'Hardness %RPD =

Sample Sample ID volume Begin End Total Multiplier (mg CaCoJ/L) {(S -D) II(S+D)/21) x 100
number (ml) ml ml ml (acceptable range -4+ 10%)

Q.OIZ7Q3. $5ii) it() 60 12S .- Z.Z Zo s E

l_ Duplicate b__ t . -3 v D

Matrix spike recov :
Reference Spike value Sample Spike hardness (A)

standard number (SV) volume Begin End Total Multiplier (me CaCOs/L)
(mo CaCO3 L) (ml) m l ml

Nvo} j *4o j I KS2i I.7- 4.4 I 0

| Sample hardness (B) Measured spike value (MV) % R = MV/ SV x 100
(mg CaCO/L) MV = A - B (acceptable range

I (mg CaCO31L) 75 to 125%)

4 1 42 HlcM5i
Sample measurements:

Sample volume Begin End Total- Hardness
Sample number Sample ID (ml)ml | ml ml Multiplier (mg CaCO3 L)

Blank
-TV ZM .D (should bc-Omg CaCO3'L) .&.) 0.3 0.3 O.O 2cL)

, rnI 45 i4-o A S.2 Z, , , , , , I , _L_

OLI. 11.03 ___ -+ q.Z 6

1DII.22-03 ~ L A ±. _ _

o 2'q o q . 1 - _ _ _ _ I _(_ _ 2 4 I .Z _ _ _ _ _ _ _ _ _ 1
30Ql5.oX | J ~ 3 1 1Z to.0 .3I4| s 
_ I = I

------ _ _ _ _I I

Nate: If >15ml of titrant is used. sample must be diluted. Reviewed by: L W A i I Date reviewed i a5*o1-c-3 I 
1-x �.11:

l

I

I



Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix D

Reference Toxicant Test and
Control Chart



Environmental Testing Solutions, LLC

Potassitum Cliloide Chronic Reference Toxicant Control Chart
for Pimteph ales prontelas

using Moderately Hard Synthetic Water

Test number Test date 7-day 1C25 CT s Control Limits SAi s Warning limits SS Control lmits CV

(g KCIIL) (g/L KCI) CT - 2S CT + 2S CT-S.. 0 CT+SA.10 CT-SA. CT+SA.25

1 08-06-02 0.55

2 08-13-02 0.58 0.57 0.02 0.53 0.61 0.07 0.50 0.63 0.12 0.45 0.69 0.03

3 08-20-02 0.63 0.59 0.04 0.51 0.66 0.07 0.52 0.66 0.12 0.46 0.71 0.06

4 09-10-02 0.61 0.59 0.03 0.53 0.66 0.07 0.52 0.66 0.12 0.47 0.72 0.06

5 09-17-02 0.64 0.60 0.04 0.53 0.68 0.07 0.53 0.68 0.13 0.48 0.73 0.06

6 10-01-02 0.60 0.60 0.03 0.54 0.67 0.07 0.53 0.68 0.13 0.48 0.73 0.05

7 10-01-02 0.47 0.58 0.06 0.47 0.70 0.07 0.51 0.65 0.12 0.46 0.71 0.10

8 10-08-02 0.53 0.58 0.06 0.46 0,69 0.07 0.51 0.65 0.12 0.46 0.70 0.10

9 10-15-02 0.66 0.59 0.06 0.47 0.71 0.07 0.52 0.66 0.12 0.46 0.71 0.10

10 10-22-02 0.64 0.59 0.06 0.47 0.71 0.07 0.52 0.66 0.12 0.47 0.72 0.10

11 11-05-02 0.59 0.59 0.06 0.48 0.70 0.07 0.52 0.66 0.12 0.47 0.72 0.10

12 12-03-02 0.61 0.59 0.05 0.48 0.70 0.07 0.52 0.66 0.12 0.47 0.72 0.09

13 12-03-02 0.52 0.59 0.06 0,48 0.70 0.07 0.52 0.66 0.12 0.46 0.71 0.09

14 01-07-03 0.64 0.59 0.06 0.48 0.70 0.07 0.52 0.66 0.12' 0.47 0.71 0.09

15 01-14-03 0.61 0.59 0.05 0.48 0.70 0.07 0.52 0.66 0.12 0.47 0.72 0.09

16 02-04-03 0.64 0.59 0.05 0.49 0.70 0.07 0.52 0.67 0.12 0.47 0.72 0.09

17 03-18-03 0.65 0.60 0.05 0.49 0.70 0.07 0.53 0.67 0.13 0.47 0.72 0.09

18 03-18-03 0.64 0.60 0.05 0.50 0.70 0.07 0.53 0.67 0.13 0.47 0.73 0.09

19 04-08-03 0.50 0.59 0.06 0.48 0.71 0.07 0.52 0.67 0.12 0.47 0.72 0.09

20 04-15-03 0.56 0.59 0.05 0.48 0.70 0.07 0.52 0.66 0.12 0.47 0.72 0.09

Note: 7-d IC25 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales

growth for the test population.
Cr = Central tendency (mean IC25).

S - Standard deviation of the IC25 values.

SA.1 = Standard deviation corresponding to the 10 percentile CV. S 10 = 0.12, as determined by USEPA for the method and endpoint.

SA.25 = Standard deviation corresponding to the 25'h percentile CV. S25 = 0.21, as determined by the USEPA for the method and endpoint.

CV = Coefficient of variation of the IC25 values.

Control and warning lirnits were estabished using the standard deviation ofthe CC2 values corresponding to the o and 25' percentile CVs. These ranges are more stringent than the control and wamninglimits
recommended by USEPA for the test method and endpoint.
USEPA Recommended Control and Warning Lirnits:

Warning Limit = Standard deviation corresponding to the 75b percentile CV. Ss = 0.38.

Control Lirnit = Standard deviation corrcsponding to the 90' percentile CV. S90 = 0.45.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National PoDutant Dischargc Elimination Program. EPA-833-R-00-003. US Environmental
Protection Agency, Cincinnati, 011.

Organisms obtainedfrom Aquatic BioSystems, Inc. 04-15-03.xs



Environmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas

using Moderately Hard Synthetic Water

Control Limits Set According to i 2 Standard Deviations.

.............. ................... ............. . . . . . . . . . . . . . . . . . . . . . . . .

...........

. ~ ~ ~ ~ ~ ~ ~ ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Test date

1.0

0.9 -

0.8 I

I..

0.7

0.6

V.-4 0.5

i 0.4

mq 1.0

>, 0.9
0

tN 0.8

0.7

0.6

0.5

Waming and Control Limits Set According to O and 25 hPercentile CVs. -

.. ........

_ - - I. . . - - - - - - - - _.. . . . . . .

0.4 

* 7-day IC2 5 = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.

- - Central Tendency (mean IC25)

-- Warning Limits (mean IC25 ± SA.10 )

. Control Limits (mean IC25 ± SA.25 or 2 Standard Deviations)

I

*1 0 0 0 a a a 0
�?O ulo�- Z�, KO 1�e

9 �� %u 1%11;90 '?



Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

using Moderately Hard Synthetic Water

Test number Test date Control Control Mean CT CV CT MSD PMSD CT
Survival Growth

(°/0) (mg/larvae) for Control Growth (0/o) for Control for PMSD ()(i/o) (mg/larvae) (mg/larvae) () Growth CV (%/) () frPS %

1 08-06-02 97.5 0.694 22.2 0.16 23.5
2 08-13-02 100 0.659 0.677 13.6 17.9 0.12 17.5 20.5
3 08-20-02 100 0.765 0.706 8.5 14.8 0.12 16.3 19.1
4 09-10-02 100 0.854 0.743 1.2 11.4 0.11 12.5 17.5
5 09-17-02 100 0.824 0.759 13.4 11.8 0.12 14.6 16.9
6 10-01-02 97.5 0.750 0.758 18.4 12.9 0.19 25.4 18.3
7 10-01-02 100 0.975 0.789 12.7 12.8 0.13 12.8 17.5
8 10-08-02 97.5 0.929 0.806 8.0 12.2 0.18 19.5 17.8
9 10-15-02 100 1.037 0.832 16.9 12.8 0.23 21.9 18.2
10 10-22-02 100 0.822 0.831 10.6 12.5 0.13 15.6 18:0
11 11-05-02 100 0.874 0.835 2.8 11.7 0.12 13.8 17.6
12 12-03-02 100 0.852 0.836 9.1 11.4 0.12 13.7 17.3
13 12-03-02 100 0.668 0.823 10.4 11.4 0.15 22.4 17.7
14 01-07-03 100 0.886 0.828 4.1 10.8 0.14 15.7 17.5
15 01-14-03 100 0.677 0.818 3.0 10.3 0.07 11.0 17.1
16 02-04-03 97.5 0.933 0.825 14.1 10.6 0.15 16.5 17.1
17 03-18-03 100 0.838 . 0.826 8.0 10.4 0.15 18.5 17.1
18 03-18-03 100 0.803 0.824 21.3 11.0 0.21 26.5 17.7
19 04-08-03 100 1.083 0.838 6.1 10.8 0.09 8.0 17.1
20 04-15-03 100 0.892 0.841 17.0 11.1 0.17 18.7 17.2

Note: CV = Coefficient of variation for control survival.
On average, the CV for control growth is 11.1% in Environmental Testing Solutions, LLC Pimephales chronic toxicity tests.
Lower CV bound determined by USEPA (10th percentile) = 3.5%.
Upper CV bound determined by USEPA (90h percentile) = 20%

MSD = Minimum Significant Difference
PMfSD = Percent Minimum Siglificant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing
Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 17.2% from the control.
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.

CT = Central Tendancy (mean Control Growth, CV, or mean PMSD)

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtainedfrom Aquatic BioSystems. Inc. 04-15-03.xls
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Pimephalespromelas Control Growth and Coefficient of Variation

in Potassium Chloride Chronic Reference Toxicant Tests

1.50

1.25

L - | --1.00 - .....
o cl ........

W ._ _ ~~~~~..................................................................................................................................

025 ......
Minimum Acceptance Criteria (0.25 mg per surviving larvae)

40 _._.._._.._._.._...._...._.._._.._._.._.0 North Carolina Acceptance Limit (< 40.0%)

3 0 _- --__.- --_.. ._. 
O~~~~~~~~~. ......... ..Kentucky Acceptance Limit (< 3 0.0%)

LI ............... .

10

I , I I I , , I I I I , , I l , , I , 

.c2 t@o>R"'b>%t nt°)voSSRo°'',, aq a Ro

Test date

9 Control Growth or Coefficient of Variation (CV)

- - Central Tendency (mean Control Growth or CV)

. Control Limits (mean Control Growth or CV ± 2 Standard Deviations)
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Precision of Endpoint Measurements
Potassium Chloride Chronic Reference Toxicant Control Chart

for Pimep hales promelas
using Moderately Hard Synthetic Water

t? p q0 00 '. e * 9, 'IO 4 4'<? 01 19 9. 19 ' 0 09
'R0 ? "a % '? '?? )w w t V 

Test date

40 _

30 _

0

cn 20

10 _

0

I I I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I II

- PMSD = percent minimum significant difference. PMSD is the minimum significant difference

between the control and treatment that can be declared statistically significant.

- - Central Tendency (mean PMSD)
.....Lower and Upper PMSD Bounds

Lower PMSD Bound (Ot percentile) = 9.4%, Upper PMSD Bound (9Oe percentile) = 35%

(Lower and upper PMSD bounds were deternined by USEPA for the method and endpoint.)

I � I
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Potassium Chloride Chronic Reference Toxicant Test -
(EPA-821-R-02-013 Method 1000.0)

Species: Pimephalespromelas

PpKCICR Test Number: cL

Dilution preparation information: Comments:
KCI CHM number: WM L Gol
Stock preparation: 50 g KCIIL Dissolve 50 g KCI in -L

Deionized water
Dilution prep (mg/L) 300 450 600 750 900

Stock volume (mL) 6 9 12 15 18

Diluent volume (mL) 994 991 988 985 982

Total volume (mL) 1000 1000 1000 1000 1000

Test organism information: Test information:
Organism age: .- 2'i tAoui QLt Randomizing template: je
Date and times organisms C )-5- I i43Q rO 1330 Incubator number: . c,
were born between: MsT __

Organism source: A6( tnA o i-6Z Ariemia lot number: l&d3
Transfer bowl information: pH = Temperature= °C Total dryingtime:

.ISC> Z; 2. Date/ Time in: o+7z- ?S
Average transfer volume: I .q Date I Time out: C4A23- . 0 o

Oven temperature: C1N '

Dailyfeeding and reneival information:

Day Date Morning Afternoon Test initiation, Control water Analyst
feeding feeding renewal, or batch used

time time termination time

O q 15-02> 90 1 3 11\0 )

04-n6- __ _ _ VS _ 0 135 6 t -o J2 q1-j4, 903Ao i6o 10 39 0g-I1-3 -
3 *q- it 0 Oct io LSOO p3g8 o -1hcy3 

4 St°03 O8:;s(o 350,3 ____S_ _ __-lt- _

5 64 Zh t:6 OL isc 13 14 o t t 0 -
6 CA2\-63 %tl7 lsO %b2t CI A- d3 A

___M2Lt &L7 S zo -o cA w47 U -14At--

Control information: Acceptance criteria Summary of tst endpoints:
% Mortality: 317% s 20% 7-day LCso 1Nq. -
Average weight per initial larvae: p l.S 9 . . ., _ NOEC _ 5C)
Average weight per surviving larvae: 0. i9 . 0.25 mg/arvae LOEC (oo

IC 2 5 _ 2. 1__

ChV

, . I ... . -.'� '.�" � "'� -"

. . -� � 'i , � :Ie�-,ili�,�l-�.�-,-I,t,��.-r�-.?;

Environmental Testing Solutions, LLC Page of 5 
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PpKCICR Test Number A-

4 eAterXeo
(1- LU6 LAf}fe )

Calculations and data revieNwd:<\

Survival and Growth Data
Day - CONTROL - 3mg KCIIL 50 mg KCI/L

A B C D E F G H I J K L

0 b IL1) 10A l Jo 1o to 101 0 /0 i

1 10 10 10 / /0 Jo IG /0 IO /0 I6 /0
2 / to 1 o /o io /0 /0 /0 /0 /0 0 /0

3 to to ,o to o (l o 1 /0 (0 / 10

6 1/ (t 1 o /6 /6 /o /0 /0 / / /0)
5 1 l b lb lo to 10 1o to 1o 16 1 C /0

6 /t) to .1() lo 1() /6 { )/0/ / /0

7 ~~/0 to 115 to) 1t /o ) /6 /0 /6) 1O _
A = Pnweigh sa&q D ;/ co tttv-\ 0X 
B- Pan + Larvae weight (mg) \ ( 0 V 1.

Larvae weight (mg) A-B 1 -t 2.e < ° . J p.vio 1

Comments:

Page 2 of 5
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4; 
* .-

r ~Day 600 mg

I ~0

_, ' ' o fI .-'.5.-'
, -.. . ,~ P.. , .I*

Page 3 of 5

PpKCICR Test Number: a

Calculations and data reviewed: 5 {

Comments:

. .~~~~~~~~~~~~~~~~~-

. ? .- � I , :�' -, , , �, � � � I



Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Tcst (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Test number. PpKCICR # 48

Test dates: April 15-22,2003

Dunnett's MISD value:
PMfSD:

0.1672
18.7

MSD = Mininum Significant Difference
PMSD = Percent Miniun Significant Difference

PMSD is a nrasure of test precision. The PMSD is the rrinirumn peent difference between the control and reatrnent that can be declared

statistically significant in a whole effluent toxicity test. On aveage, a signirficant difference occurs for Ern ironnertal Testing Solutions.
LLC chronic toxicity tests when a toxicant reduces Pinephales growth by 17.2% from the control (dderined through refeence toxicant
testing).
Lower PMSD bound detemiined by USEPA (I 0th percentile) - 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) - 35

0
/.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in
chronic reference toxicant tests.

USEPA 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA-833-R-00-003. US Eironnt Protetion

Agency. Cincinnati, OH1

Organisms obtainedfrom Aquatic BioSystems. Inc.

Revelwed bF - I

Concentration (og/L Replcate loltial number of Final number of A - Pan vright D - Pan + Larvae Lrvae weight (mg) Welght/Inittl number Memn surva Mean weght (mg Coeftideat of Percent redection fro
KCI) larvae lrvae (mg) weIcht (me) -A-a of lrvae (mg) (%) vartoo %) coatrd (%)

A 10 10 15.084 22.910 7.826 0.7826

Control B 10 10 15.000 26.140 11140 1.1140 100.0 0.8919 17.0 Not appikable
C I10 1 0 15.042 23.170 8.128 0.:8128
D 10 10 14.857 23.440 8.583 0.8583

E I0 I0 14.896 23.060 8.164 0.8164

300 F 10 10 14.952 22.020 7.068 0.7068 100.0 0.8064 11.0 9.6
C 10 10 14.860 22.680 7.820 0.7820
_11 1 0 10 15.067 24.270 9.203 0.9203

I I 0___ 10 tO 15.162 23.320 8.158 0.8158

450 K 10 10 14.650 23.480 8.830 0.8830 100.0 0.8022 8.4 10.1
IC I0 oI0 15.064 22.970 7.906 0.7906
L 10 10 15.195 22.390 7.195 0.7195 .

Mi I 9 15.116 22.120 7.004 0.7004

600 N 10 7 15.097 21.140 6.043 0.6043 80.0 0.6239 10.9 30.1
0 10 8 15.129 20.530 5.401 0.5401
P 10 8 14.954 21.460 6.506 0.6506

Q 10 6 14.947 19.690 4.743 0.4743

750 R 10 4 14.725 17.840 3.115 45.0 0.3542 25.0 60.3
S 1 0 4 14,765 18.380 3.615 0.3615
T 10 4 14.714 17.410 2.696 0.2696

U I0 0 0.000 0000 0.000 0.0000

900 V 10 1 14 662 15.370 0.708 0.0708 7.5 0.0658 70.2 92.6
IV 10 I 14.797 15.660 0.863 0.0863

X 10 1 14.680 15.740 1.060 0.1060

04-15-03.ls



Environmental Testing Solutions, LLC
Statistical Analyses

Larval Fish Growth and Survival T.st-7 Day Survivai
StaDate 4115/03 Test 1D PpKCICR Sunpli D REF-RefToxIcant
End Date: 4M/03 Lab D ETEnv Testng Solutions Sample Type: KCL-Potasium chloride
Sampe Date Protocol CHRONIC.(EPA421-R02-13) Test Species: PP.Pimephls promeu
Comments

ConK.% I 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

300 1.0000 1.0000 10000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.9000 0.7000 0.800 0.8000
750 0.6000 0.4000 0.4000 0.4000
900 0.0000 0.1000 0.1000 0.1000

Transform: Arnin Square Root
Conc.% Mean N-Mean Mean Min Max CV% N
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4

300 1.0000 1.0000 1.4120 2.4120 1.4120 0.000 4
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4

*600 0.8000 0.8000 1.1136 0.9912 1.2490 9.478 4
*750 0.4500 0.4500 0.7351 0.6847 0.8861 13.697 4
*900 0.0750 0.0750 0.2810 0.1588 0.3218 28.997 4

Rank 1-Taled
Sum Critcal

18.00 10.00
18.00 10.00
10.00 10.00
10.00 10.00
10.00 10.00

Number Total
Resp Number

0 40
0 40
0 40
8 40

22 40
37 40

Auxilary Tests Statistic Critical Skew Kurt
Shapjjo.W&tsTest indicates non-nomsl distribution (p <-0.01) 0.830562234 0.884 0.449956848 2.238040149
Equality ofvanance cannoyt be confirmed
Hypothesls Test (1-talL 0.5) NOEC LOEC ChV TU

Steers Many-One Rank Test 450 600 519.6152423 0.222222222
Treatments vs D-Control

Maximum ikellhood-Probit
Parameter Value SE 95% Fiducial Limits Control ChisSq Critical P-value Mu Sigma Iter
Slope 12.95726761 1.79042942 9.448025883 16.46650935 0 1.365757569 7.814724922 0.71 2.853795954 0.077176765 3
Intercept .31.9773979 5.117653608 42.0079992 21.9467966
TSCR 1.0
Point Probits % 95% Fducial Lmits 0.9
ECOI 2.674 472.3413312 400.2848896 521.3750248
EC05 3.355 533.1525261 471.0954071 575.3446747 0.8
EC1O 3.718 568.7088027 513.2852597 607.007368 .0.7

EC15 3.964 594.028635 543.459587 629.8182164
EC20 4.158 614.9536041 568.3344609 648.9760056 0
EC25 4.326 633.4918278 590.2082895 666.2951785' 0 0.5
EC40 4.747 682.721288 646.5877268 714.817046 0
EC50 5.000 714.1607122 680.4217756 748.5909478
EC60 5.253 747.0479333 713.4874084 786.7502467 0.3
EC75 5.674 805.1019726 766.6545095 860.5455739 0.2
ECO 5.i42 829.372365 787A331737 893.3038724
EC85 6.036 858.5874515 811.6714609 933.8622463 0.1
EC90 6.282 896.8131075 842.4359998 988.4526077 0.0
EC95 6.645 956.6221399 889.0568522 1076.661109 1 10 100 1000 10000
EC99 7.326 1079.781756 981.3575575 1266.773333 Dose %

Doss-Response Plot

Organisms obtainedfrom Aquatic BiaSystems, Inca

-

04-IS503.xls



Environmental Testing Solutions, LLC
Statistical Analyses

Strt Dalte: 41Y03
End Date: 42203
Sample Date:
Comnents:

Test ID: PpKC
Lab l. ET1
Protocol. CHR(

Laral Fish Growth and Survval T*st-7 Day Growth
CICR SampleD
Env. Testing SohMons Sample Type:
ONIC-(EPA-821R-02-O13 Test Species:

REF-RefToxicant
KCL-Potassnm chlonde
PP-Pimephalcs promela

Conc-% 1 2 3 4
D.Control 0.7826 1.1140 0.128 0.853

300 08164 0.706S 0.720 0.9203
450 0.815 0.830 0.7906 0.7195
600 0.7004 0.6043 0.5401 0.6506
750 0.4743 0.3115 0.3615 02696
900 0.0000 0.0708 0.0863 0.1060

Transforn: Untranstormed 1-Taied lsotonc
Co,c-% Mean N-Mean Mean Min Max CV% N t-Sat Crtl MSD Mean N-Men
D-Control 0.8919 1.0000 0.8919 0.7826 1.1140 16.962 4 0.8919 1.0000

300 0.8064 0.9041 0.8064 0.7068 0.9203 10.997 4 1.115 2.1S0 0.1672 0.8064 0.9041
450 0.8022 0.8994 - 0.8022 0.7195 0.8830 8.420 4 1.169 2.180 0.1672 0.8022 0.8994
600 0.6239 0.6994 0.6239 0.5401 0.7004 10.939 4 0.6239 0.6994
750 0.3542 03971 0.3542 . 0.2696 0.4743 24.963 4 0.3542 0.3971
900 0.065 0.0737 0.0658 0.0000 0.1060 70.171 4 0.0658 0.0737

Auxilary Tests Statistic Critical Skew Kurt
Shapur-WOcs Test indicates normal distributon (p >0.01) 0.906657279 0.805 1.102531033 1.01612156
Bartletts Test indicates equal vaiances (p - 0.41) 1.793151259 9.21035099
Hypothsis Test (I-taL 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
DunnettsTest 450 >450 0.222222222 0.167241389 0.187506112 0.010254743 0.01177076 0.450955391 2.9
Treatments vs D-Control

Linear Interpolation (200 Resmples)
Point % SD 95% CL(Exp) Skew
IC05 156.39 153.69 15.34 681.71 0.4635
ICIO 431.66 137.87 0.00 578.46 .0.3433
IC15 487.08 111.52 35.28 615.98 -1.1116 1.0
IC20 524.58 8135 121.96 654.88 .1.7839
IC25 562.08 55.02 377.36 664.82 -1.8367
IC40 649.34 26.44 554.05 718.39 -0.453L 0.8
IC50 698.96 24.21 625.24 776.43 0.0862 0.7 

indicates IC estimate less than the lowest concentration
a 0.6 

a 0.5
0.4

0.3

0.2

0.1

0.0
0 200 400 600 f00 1000

Dose %

Dooe.Response Plot

1 -tail. 0.05 level
of significance

Organis obtainedfrom Aquatic BioSysremss. nc 411503.xi



- - Environmental Testing Solutions, LLC

hi.

. '

PpKCICR Test Number: & -

Daily Chemistry:
Day

Concentration Parameter 0 1 2
CONTROL pH (S.U.) .9B 1.

DO (mg/L) 21. a. .B .
Conductivity

Alkalinity
(rng CaCO3/L) (A
Hardness
(mg CaCO3 L)
Temperature
(OC) Z5,3 2 z..I Z5.(o ?5.o

_ ~~pH (S.U.) -. l4.2 >.t q l
DO (mglL) .(0 1t i* %Z n5 .

300 mg KCI/L Conductivity f3L| s5 1( 
(grmhos/cm)
Temperature
(OC) Zs.5 _ _ _____ Z5. ZS.IUO Z5.0
pH (S.U.) m..- .t3 ),a o I.oZ 8 z 123

450 mg KCI/L Conductivity I 8_
(gimhos/cm) I i5~ Z
Temperaturc
C) ZS.3 5.1 a

pH (S.U.) -4.q0 .sA 19 AS 6.01_ ,
_DO (mg/L) 4 ,8Z 3 _ to 8 90

600 mg KCI/L Conductivity L I
B ~~~(Vmhos/cM) IItl2_ 1 t4F1 BM

Temperature
0C) ZS.3 _S. 2.5.1 Zs 1 20 Z5.O

pH (S.U.) q6 8. 0. Z 1 . 1.1o8 -.j _ 43
DO (mg/L) +.2- 1.3 S O . 6-*.

750 mg KCIIL Conductivity
(imhos/cm) I W3
Temperature
C) ZS.3 I ZS.I 2,4 Z I Zs 7S .Z.
pRH(S.U.) qW .3 5.5_SOl .>
DO (mg/L) 5 . 6.3 9. I B

900 mg KCUL Conductivity
(pimhos/cm)
Temperature(0C) ___S__I X . _ ___ __ ___Z S __

Initial Final I Initial 11 Initial I Final
I 1 __________

5 toCOD 
I

/

Page 4 of 5 . :

,- .'- , . ,.! i f x 

Final



Environmental Testing Solutions, LLC Page5of5 -

9
Parameter
pH (S.U.)
DO (mgdL)

pH (S.U.)
DO (mg/L)

pH (S.U.)

A,1
Conductivity ;31 (
(j.mnhos/cm)
Alkalinity I
(mg CaCO3IL)
Hardness
(mg CaCO3 IL)
Temperature
(OC) 251 l Z4.q 2!5. o

-4Aqc

Conductivity
(11mhos/cm) I 5 6
Temperature
(OC) ZS. .

DO (mg/L) 53.,
Conductivity 11I
(,umhos/cm) Y
Tcmperature
(OC)

-~Lf32

25.1b
e, o

I izo

ZG.tp

Day

1A (
3 I 4 5 6

gro 11_9.T _I 61
I-In I

Z5s.

S.-

ZSS
a.cl
-;,e

£50

Z55

'-be
113'j
2-5.5

I

ZL1

i�zI

9
Z5J.

2L1

I

LI 

.I1

4.q

I .fl . . . -. -

7-5. ~I

pH (S.U.) Co .5 {D AS ( 6 4a e a9
600 mg KCI/L DO (mglL) 5.Z j 92

Conductivity

Temperature e _ I _ .I 
_ _ _ _ _ _ _ _ _ ( C ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 t . . ?Z q

pH (S.U.) . .09 3-53 84 3 4 01 3-
DO (mgtL) S. l_

750 mg KCI/L Conductivity E
(gimhos/cm) -oz
Temperature . l I
(OC) Zsl , Zq. q Z5. (a ts5 7- z5, Z ,sagig

pH} (S.U.) 13.05 -. Lol l.0- -4'1q 5.33 'r4, 9 -90 e
DO (mg/L) ___ _ 4_ C) .9 }. -

900 mg KCI/L Conductivity NMI lm e
(Tmhos,cm)
T emperature . 3 Z 5 ZL 5Z A

_ _ _ _ _ _ _ _ _ _ ( C ) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _"

-- 1 ---- _________ S
Final

55tLtoo

7 r

F

I

PpKCICR Test Number: 8

I #- -lS--- -

.oncentration
CONTROL

300 mg KCI/L

450 mg KCIIL

4 _ 4- IF - I IF 4�

4 4~~~~~~~~~~~~~~-

- - : 11 i | _ 1HL

L. - . f 0 ,_, - -_ , . .. ...

_, _ . , . i._ ,, . r

IIII I 11

Page 5 of Environmental Testing Solutions, LLC

I 1- � . .. - , I

I I I

33

-

zs.c--

Z4.9

Initiali I Final Initial IFinal Initial Final Initial

b-bzo



Environmental Testing Solutions, LLC

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphinia dubia

using Moderately Hard Synthetic Water

Test number Test date 7-d IC25 CT
(glL NaCI) (glL NaCI)

S Control Limits
CT-2S CT+2S

SA10 Warning Limits
CT - SA.1o CT + SA, 0

SA2S Control Limits
Cr-S., CT+S 25

1 02-05-02
2 03-19-02
3 04-09-02
4 05-07-02
5 06-04-02
6 07-09-02
7 08-06-02
8 09-04-02
9 10-08-02
10 11-05-02
11. 12-03-02
12 12-03-02
13 12-04-02
14 12-06-02
15 12-11-02
16 12-18-02
17 01-07-03
18 02-04-03
19 03-05-03
20 04-08-03

1.07
1.03
1.03
1.05
1.06
1.03
1.05
1.05
1.03
1.03
1.02
1.03
1.02
1.03
1.04
1.04
0.96
0.99
1.05
1.03

1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.05
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.03
1.03
1.03
1.03

0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.02

0.99
1.00
1.01
1.01
1.01
1.01
1.02
1.01

1.01
1.01
1.01
1.00
1.01
1.01
1.01
0.99
0.98
0.98
0.98

1.11
1.09
1.09
1.09
1.08
1.08
1.08
1.08
1.08
1.08
1.07
1.07
1.07
1.07
1.07
1.08
1.08
1.08
1.08

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

0.97
0.96
0.96
0.97
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.96
0.95
0.95
0.95
0.95

1.13
1.13
1.13
1.13
1.13
1.13
1.13
1.13
1.13
1.13
1.12
1.12
1.12
1.12
1.12
1.12
1.11
1.12
1.11

0.18
0.18

'0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.18

0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86

1.23
1.22
1.22
1.23
1.22
1.23
1.23
1.22
1.22
1.22
1.22
1.22
1.22
1.21
1.22
1.21
1.21
1.21
1.21

0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

Note: 7-d IC 25 = 7-day 25% inhibition concentration. An estimation of the conccntration of sodium chlorde that would cause a 25% reduction in Ceriodaphnia
reproduction for the test population.

CT = Central tcndency (mean C25).
S = Standard deviation of the IC25 values.

S 1 Standard deviation corresponding to the 10"h percentile CV. S,0 - 0.08, as determined by USEPA for the method and cndpoint.

SA.25 - Standard deviation corresponding to the 25' percentile CV. SA.25 0.17, as determined by the USEPA for the method and endpoint.

CV = Coefficient of variation of the C25 values.

Control and waming limits were established using the standard deviation of the IC2 values corresponding to the 10 and 25 pereentile CVs. These ranges are more stringent than the control and warning linitu reconnended by

US EPA for the test method and endpoint.

USEPA Recommended Control and Wamina Limits:

Wamring Limit - Standard deviation corresponding to the 75' percentile CV. S,, = 0.45.

Control Limit = Standard deviation corresponding to the 90' percentile CV. S.90 0.62.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency.

Cincinnati, OIJ. 04-08-Onew.xls

CV



Environmental Testing Solutions, LLC

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia

using ModeratelyHard Synthetic Water

1.20

1.15 _

1.10 -

1.05 _

1.00 1

0.95 F-

1.5

1.4

1.3 1

1.2

1.1

1.0

0.9 

0.8

'Og 0) 00 Y2~, ~ ~ ~ ~ ? ~ ? ~ < V, 1 00, 0 O .

Test date

_- 7-day IC2 . = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphiia reproduction for the test population.

- - Central Tendency (mean IC25)

-- Warning Limits (mean IC25 + SA.10)

. Control Limits (mean IC25 ± SA.25 or 2 Standard Deviations)

I

r _ _I 

Control Limits Set According to A 2 Standard Deviations.

..... ......

. ...................................................................................................... 

* I \- I I I I I I I I 

I I I I I I I I I I ~~~~~~ ~I 

Warning and Control Limits Set According to 1 and 25' Percentile CVs.

................. ......... ......... .. . ..................................................................................... .

.

...................................................................

I ~ I I I I I I I I I I 



Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data
for Ceriodaphnia dubia

using Moderately Hard Synthetic Water

Test date
nurnber

Control Control Mean
Survival Reproduction

(%) (offspring/female)

CT CV CT MSD PMSD

for Control Mean
Reproduction

(offspring/female)

for Control
(%) Reproduction

Cv (%)

Cr .

(%/6) for PMSD(%)

1 02-05-02
2 03-19-02
3 04-09-02
4 05-07-02
5 06-04-02
6 07-09-02
7 08-06-02
8 09-04-02
9 10-08-02

10 11-05-02
11 12-03-02
12 12-03-02
13 12-04-02
14 12-06-02
15 12-11-02
16 12-18-02
17 01-07-03
18 02-04-03
19 03-05-03
20 04-11-03

Note:

100
100
100
100
100
100
100
100
100
100
90
100
100
100
100
100
100
100
100
100

23.1
26.3
26.2
27.3
26.0
29.5
28.4
31.4
31.1
29.5
34.0
33.2
32.5
29.7
33.8

* 30.5
33.2
32.3
28.7
26.3

24.7
25.2
25.7
25.8
26.4
26.7
27.3
27.7
27.9
28.4
28.8
29.1
29.2
29.5
29.5
29.7
29.9
29.8
29.7

10.1
8.6
12.3
8.1
9.9
8.0
10.4
6.7
9.2
8.0
6.2
6.0
11.0
13.7
7.4
7.0
8.1
5.1
6.2
6.2

9.3
10.3
9.8
9.8
9.5
9.6
9.3
9.3
9.1
8.9
8.6
8.8
9.2
9.0
8.9
8.9
8.7
8.5
8.4

2.6 11.1
3.0 11.2
2.8 10.7
2.3 8.4
3.8 14.7
3.5 11.7
2.7 9.5
3.0 9.5
2.9 9.4
2.5 8.4
2.7 8.0
3.3 9.9
3.2 9.8
3.0 10.0
2.9 8.5
2.9 9.4
2.9 8.6
2.7 8.4
3.5 12.1
2.5 9.6

11.2
11.0
10.4
11.2
11.3

*11.0
10.8
10.7
10.5
10.2
10.2
10.2
10.2
10.1
10.0
9.9
9.8
10.0
9.9

CV = Coefficient of variation for control reproduction.
On average, the CV for control reproduction is 8.4% in Environmental Testing Solutions, LLC Ceriodaphnia chronic

Lower CV bound determined by USEPA (1 0t percentile) = 8.9%.

Upper CV bound determined by USEPA (90"' percentile) = 42%

ISD = Minimum Significant Difference

PINISD = Percent Minimum Significant Difference

PMSD is a measure of test precision. ie PlMSD is the minimum percent difference between the control and trcatment that can
be declared statistically significant in a whole efluent toxicity tesL On avcrage, a significant difference occurs for
Enviromnental Testing Solutions, LLC chronic toxicity tests when a toxicant reduecs Ceriodaphnia reproduction by 9.9%
from the control.
Lower PISD bound determined by USEPA (10"' percentile) 11%.

Upper PMISD bound determined by USEPA (90"' percentile) = 37%.
Cr = Ccntral Tendancy (Mean Control Reproduction, CV, or mean PXISD)

T he lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodapluia reproduction in chronic
reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Vhole EMuent Toxicity Applications Undcr the National Pollutant Discharge
Elimination Program. EPA-833-R-00-003. US Environmeital Protection Agency, Cinciiiati, 01.

04-O8-03neiv.xs



Environmental Testing'Solutions, LLC

Ceriodaphnia duhia Control Reproduction and Coefficient of Variation

in Sodium Chloride Chronic Reference Toxicant Tests
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Test date

-- Control Reproduction or Coefficient of Variation (CV)

- - Central Tendenicy (mean Control Reproduction or CV)

...... Conitrol Limits (mean Control Reproduction or CV 2 Standard Deviations)

I I I I I I I I I I I I I I I I I I I 

Minimum Acceptance Criteria (15.0 offspring per surviving female)

I I I I I I I I I I I I I I I I I I I I

North Carolina Acceptance Limit (< 40.0%)

Kenfucky Acceptance Limit (< 30.0%)

... .. .. .. ... .. .. .. .. ... .. .. .. .. ... .. .. .. .. .. . . . . . ..... ..... ..... ....

. . . . . . . . . . . . . . . . . . . . . -11-I

........................................................................................................................ 11
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Environmental Testing Solutions, LLC

Precision of Endpoint Measurements
Sodium Chloride Chronic Reference Toxicant Control Chart

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

I I I i i I I I I 1 I I I I I 9 9 I I I

- I I I -I I I I I I I I I I I IWI

:~~~~~~~~~~~~~~~~~~~~~~~~~~~

-~~~~ -' ~

Test date

PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatmcnt that can be declared statistically significant.

- Central Tendency (mean PMSD)
. Lower and Upper PMSD Bounds

Lower PMSD Bound (Oth percentile) = 11%, Upper PMSD Bound (90t percentile) = 37%

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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Environmental Testing Solutions, LLC Page 1 of6

Sodium Chloride Chronic Reference Toxicant Tcst
(EPA-821-R-02-013 Mlethod 1002.0)

Species: Ceriodaphnia dubia

CdNaCLCR I: _

Dilution preparation info rmation: Comments:
NaCI CHNI number: r CJ14 Ck
Stock preparation: 100 g NaCI/l (dissolve 50 g NaCl in 500 ml

deionized water)
Dilution prep (mL 600 800 1000 1200 1400
Stock volume (mL.) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500 _

Test organism information: Test information:
Organism age: <Zq _ _t _S _ __ Randomizing template: __ _ GzefQ
Date and times organisms L4 O4LG-03 0 rc3 2It1 Incubator number and 2 b;- C4
werc born between: shelf location: ___b2_____

Organism source: o4-o-o P-F YCT batch: A&S 3 2sa3
Transfer bowl information: pH = t. ii Temperature Zq.9 Selenastrum batch: AS 103' 2S- 03

Daily reneval information:

Day Date Tcst initiation, Control water batch Analyst
rcnewal, or used

.________ tcrmination time ._ _ _ _

O •A02-lc& 3 1N52(o O4-c- )3
1 COR 15(v (q -lWp CC3

3 0(<11-0-5L(OC O.C)1-0.3

___ 0t-50 15 Y ~ i- ot0 J,

6 | s -14o3 1li(t' Cv9-1-o 
_CLq -03 14 \

0+12~~~~ -.- S5 Ok 10

Contr ol iformationt: Acceptaice criteria Stuniniary of test enlpoilnts:
% of Malc Adults: S20% 7-day LC5O | l
%Adultshaving 3d Broods: I CC_ ;_ _ % NOEC too
% Mortality: - 20% LOEC Jl )
Mcaii Offspring/Fcmalc: 2 . 15.0 offspring/fenialc_e ChV
% CV: < _ 2 '_ c 40.0 v% IC25 l______5

Environmental Testing Solutions, LLC Page of 6



Environmental Testing Solutions, LLC

Species: Ceriodaphnia Jlubia
CdNaCLCR#: °.

CONTROL Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O . C K) ( C) A )

Adult mortallty _ L 1 L ' L c...
2 Young produced ] 0 1 C) IOI1 (I i

JAcdultmoartality __. .__ [+K -- ]- I~ I-1L
| Adult mortalty C * _ U 1 H I - K 1

1 Young produced 1 _0 IAj _.V 1 8 O L
Adut tmortality - I L- 1

Y3oung produced e2 I3_ 3 __ [3 _

dj _______ I __ ___ __ I~~l ol __ __IAdultmortality . I- I_ '- I--[ 1 * L_ I U- L-

6 Young produced 1( If) Ij A j & jO &| Adult mortality L- I_| t L I _§ t L -

6otal Young produced | ,> | ° 1 0 IA 27 2 LI II 

Final Adult mortality _ '- t- -

Xror3"Blroods ><-

Concentration:
% Mortality: I

Mean OffspringlFcmalc: | |

600 mg NaCI/L Sulrvival anid Reproduiction Data
I _______ Replicate nimber

Day 2 3 46|.7 8 | 9 I l

I Young produced _ ||
Adniortality LL L L L L t IL

2 Young produced | 0 | - [ { | I- |

| | ~Adult nioilality L 
3 Young produccd I o |o | C . .| T.|..c.|.L.| 0.|...• | |2 ) |

Adult mortality 1 _ ! L I CL ! ! -1 U I I U.-
4 _ g ioduccil | _ _ | I s 1-1 1-I
I I AduttmortaUty 1 |*l' l ' L I
5 Young produced

Adult mortality
C1l 13 I 1 1 III I I /0 I P I &' I i

L-I L eL L IU-I UIWL1(WL-
______ _______________ -______ -~~~~~~~~ ______ -. ______ ______ . ______ ::-~ ~ ~ ~~~~da.

6 Young produced

AGdult mortality
O I () I 0 C 'Z' 0

4 7 
4- 

4 _______ 
- +

1I1 I t1 -
1I 1I t-I U- I LI I I LU I LI

7 j Young producedI j { IS 2 1 | 3 j |q j2 j V j 1 1o
I'otal young produced 2 32. 3 1 2 | 29 2 12 2 2 23
r-inal Adiult NMlortality | U. = I _ .1 . _ % - I L.

Concentration:
% Mortality: I Z,
Mcan Offspring/Fcmalc: 21. L,

I % Rcduction from Control: I -3. Cm |

Page 2 of 6
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Environmental Testing Solutions, LLC

Species: Ceriodaphniaz dubia
CdNaCLCR I9: ____

800 mg NaCI/L Surviv'al and Reproduction Data
1 ____ __ __ ____ _ _____ RepIicate num ber _ _ _ __ _ _ _

Day ,1 roue 2 3 4 5 1 6 7 1 8, 9 1 0
__Young produced0C) 0G
Adult mortality t. .. . L. . . L - L..

2 Young produced C :) CI CfTc)II I -
Adult mortality L- k1 kI -P t ~I L-
Young produced (5j:~.I.jI..•. .. ~L.y I .o.. L)
AduLt mort-ality I L.j L '-4 L I '1 ' 1 Lj L _

4 yonArduceodalt f jj 4 4 L f_LJ I
__ Adult mortality 4 4N ~ I -f _4 I

6 Young produced 6 L2- J0I C1 It L)c I\ ___tAduIt mortality IL IL-[ .- J %-- _____ U t__

7I Young produced V4 J J ILI . i LI 
Total young prod uced ,- 27 - t 
rinal Adult MNortality I U ' ~ . . .I L ... ~ ..

(Ton centration:

%RcductionfromControl:

1000 mg NaCI/L Sturvival and Reproduictioni Data
____ __ _ ___ _ __ ___ ___ ___ Rplicate nu miber _ _ _ _

Dy I 12 1 3 4 5 16 17 8 10

I Young produced

I Ad~Itmortality CJ ~ - ' _ _ 

3 Young -produccd ~ 0T--- L...'.cI.L .~. Q.....

~_IAdult ortality II ++- L L fi LLI
___[Adultinortality IL IP L- -112I~ I -. I. L- IL F-J

_____ Adu11inortality I U 1 ~ - _ _ _ _ _ _

7 Younig produicedl

Totalyounagproduiced )~20 2&o I 'l 17 25 1 2..? G 20
Final Adult Noriality(V1. L * ~ I L- U ~Z . T .IConicenitrattioni:

% Mortality: 20.10
Meani Offsprinig/reimale: I0.
% Redtiction from Control: . 2 *~

Page 3 of 6
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Environmental Testing Solutions, LLC

Species: Ceriodaphinia dubia
CdNaCLCR #: 

1200 mz NaCI[L Survival and Reproduction Data
r ~~RePUlC2te number____ ___

Day __ _ _ _ 1 2 3 4 5 6 7 8 9 10
I Young produce C )c.T--- ~ t...x C)

2 'Young produced IC) 1 10V Q[ I TOV C)
___jAdult mortality ___TZ 1 Z '- L. U

3 Young produced 0 T- I cIc \ C Q L tc
IAduitmortality JL1 ~ 117 - _ __ _ L tt

4J Young produced _'T T2Ic 1 3131. 121 f Adult mortaUity I_ J L ~ l I _ _ .I 1i. L.- I u
Ad ul t m rtality J . _ 1 I L _ 

6I 1 Young produccd I U O OJL O I II_ o
Adul mortality jtJC J_-1 ,-I L_I_ _ _ L__ L_

7] Young produced Li I L A' IG. ~ 
Total young produced I I' s I. 1I~I I. 2 1 I ~ i
Final AdultMortalityt f - ' I T1Z L

Concentrationi:
Mortality:

Mean Offspring/Female: ICSAt
% Reduction from Control: t~ 

1400 mg NaCIIL Survival and Reproduction Data
1 ______ ______________ R plicate n uim ber _ _ _ _ _ _ _ _ _ _ _ _

I Young produced 4 0 _ n_ __ _
Day _____JI 2 6 9 1

Adult mortalt.. L __
2_ Young produccd 1 1+ _ IHH ±+H

3 Young produced l CLLL C IZcJr
'S Adiultmnirtality I{1 I1IL .. ozK I

4__ 1 Young produccd C__ ___10t1~1~LL'1-

___IAilult mortaity L,U L-f~ I~~ .___~ __ ____

6 Youngproduced0 [ _______

7J Younig produced C) J 0) ]
Total younig pr-oduced o ~ z o i z 
Final AdultMNortality j~~I* ' 

Con centration:
% Mortality: IW
Meani Offsprig/Fcmalc: I0 ¶
% Rcduictioil froin Control: 9(.Go

/

Page 4 of 6
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Environmental Testing Solutions, LLC

Verification of Ceriodaphniia Reproduction Totals

Control 
Day ~~Replicate numbcr - - - Total
y 1 2 3 5 6 17 8 19 10

- 0 - 0 0 - - -

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0

4 13 4 4 3 .3 3 3 S 3 4 35
5 9 10 10 7 9 II _8 10 8 8 90
6 0 0 2 0 4 0 2 0 0 0 8
7 - 13 13 1 1 14 12 1412 1316 12 130

Total 25 27 27 8 J 28 12528 27 24 263

600 mg NaCIIL- - -

Day Ri Relicate niumber Total
_______2 4 15 1 6 1 8 9 10

I - 0 - - o - - --- - - -

2 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0

4 4 4 3 5 3 3 3 4 4 4 37
5 10 13 8 10 10 10 10 8 8 9 96
6 0 .0 :0 0I 0 4 0 7
7 15 15 12 13 p14 12 15 11 10 131

Total 29 J .32 J 23 28 29 27 J 26 27 27 23 271

800 migNaCIIL -

Day R -licate numbe Total
1T2 3 4 6 7 8 9 10

0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 S 4 4 3 5 3 3 3 4 3 37
5 12 10 9 10 8 12 8 8 10.10 97
6 0 0 0 0 0 0 0 0 0 0 0
7 10 14 10 14 14 12 15 14 16 13 132

Trotal 27 28 23 27 27 27 26 25 30 26 266

1000 mg NaCl/L -

Day it- R icate number Total
1 2 3 4 5 1 6 1 7 8 19 I10

- - 0 - - o~ - o I - I a 

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0. 0

4 4 4 4 4 3 5 3 3 4 4 38
5 B 8 13 10 6 10 10 7 1 1 8 91
6 0 0 0 0 0 2 0 0 0 0 2
7 7 8 I11 3 8 8 9, 6 8 8 76

TIotal 19 20 28 17 17 25 22_ 16 23 20 207

1200 mg NaCIIL _____

Day - - --- Repicate number Total
1 2 3 4 5 6 17 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 00 0 0 0 0
3 0 0 0 0 0 00 0 0 0 0
4 3 2 2 0 4 3 3 3 2 3 25

5 7 ~4 9 2 6 S -10 8 60
6 0 ~0 0 4 0 0 0 5 0 0 9
7 5 ~3 4 10.6 8 7 6 5 6 60

'1'otal 15 9 15 16 16 16 20 15 15 17 154

1400 mg NaCLL
Day - -- c2- pRllcate_number Total

123 4 5 6 7 89 1
1 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 0 1 0 0 2 0 ,0 2 0 0 5
5 0 0 0 0 0 0 2 0 0 0 2
6 0 0 0 1 0 0 0 1 
7 0 0 0 0 0 0 0 0 0 0 0

Total 0 1 0 1 2 0 2 3 00 9

4

I I : z :
4 ': -;,
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Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses

Tcst number: CdNaCICR #38

Test dates: April 8-15, 2003 Reveiwed br. 1/

Concentration Replicate number _ Survival Average reproduction Coefndent or Pertni reductio from

(mgtL NaCi) 1 2 | 3 4 5 6 7 8 9 10 (%) (ofrspring/remale) YU6tio () c outet (%)

Control 25 27 27 24 28 28 25 28 27 24 100 26.3 6.2 Not applicable

600 29 32 23 28 29 27 26 27 27 23 100 27.1 10.1 -3.0

800 27 28 23 27 27 27 26 25 30 26 100 26.6 6.9 -1.1

1000 19 20 28 17 17 25 22 16 23 20 100 20.7 18.5 21.3

1200 I5 9 15 16 16 16 20 15 15 17 100 154 17.6 41.4

1400 0 1 0 1 2 0 2 3 0 0 90 0.9 122.3 96.6

Dunnett's MISD value:
PMSD:

2.531
9.6

MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent diffcrence between the control and treatment that can be declared statistically
significant in a whole effluent toxicity tesL On average, a significant difference occurs for EnvironmentaL Testing Solutions, LLC chronic toxicity tests
when a toxicant rcduces Ccriodaphnia reproduction by 9.9% from the control.
Lower PMSD bound determined by USEPA (10h percentilc) - 11/%

Upper PMSD bound determined by USEPA (90&h percentile) 37/.
The lower and upper bounds were calculated by the USEPA wing 393 tests conducted from 33 laboratories for Ceriodaphnfa reproduction in chronic
rcfcrence toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-S33-R-00-003. US Environmental Protection
Agcncy, Cincinnati, 011.

-,.
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Environmental Testing Solutions, LLC
Statistical Analyses

Start Date: 4/803
Ead Date: 4/15/03
Sample Date

C.rlodaphnals Survival and Reprodotlon Test-Reproductlon 
Test 11: CdNaCICR Sample I0 REF-Ref Toxica
Lab ID. ETS-Env. Testing Soluonx Sanple Typ: NACL-Sodlium
Protocol: CHRONIC-(EPA-821-R02-013) Test Species: CD-Ceriodaphn

ant
thloride

ia dubia
Comments:
Cone-mgIL 1 2 3 4 5 6 7 * 1 t0

D-Contol 25.000 27.000 27.000 24.000 28.000 . 28.000 25.000 2.000 27.000 24.000
600 29.000 32.000 23.000 28.000 29.000 27.000 26.000 27.000 27.000 23.000
800 21.000 28.000 23.000 27.000 27.000 27.000 26.000 25.000 30.000 26.000

1000 19.000 20.000 28.000 17.000 17.000 25.000 22000 16.000 23.000 20.000
1200 15.000 9.000 15.000 16.000 16.000 16.000 20.000 15.000 15.000 17.000
1400 0.000 L.OO 0.000 1.000 2.000 0.000 2.000 3.000 0.000 0.000

Transform: Untransformed
Conc-mgtL Mean N-Mean Mean Min Max CV% N

D-Control 26.300 1.0000 26.300 24.000 28.000 6.222 10
600 27.100 1.0304 27.100 23.000 32.000 10.061 10
800 26.600 1.0114 26.600 23.000 30.000 6.909 10

*1000 20.700 0.7871 20.700 16.000 28.000 18.508 ID

*1200 15.400 0.5856 15.400 9.000 20.000 17.638 10
*1400 0.900 0.0342 0.900 0.000 3.000 122.278 10

Rank I-Tailed
Sume CrItIcal

114.00 75.00
106.50 75 00
66.50 75.00

55.00 75.00
55.00 75.00

Isotonic
Mean N-Mean

26.700 1.0000
26.700 1.0000

26.600 0.9963
20.700 0.7753

15.400 0.5768
0.900 0.0337

AuxillaryTests Statistic CrItIcal Skew Kurt
Kolmogorov D Test indicates nonnal distnbuion (p >0.01) 0.93054914 1.035 0.12044696 1.50413886
Bartlctts Test indicates unequal variances (p - 8.61E-03) 15.4483681 15.0863171
Hypothesis Test (1-tall. 0.08) NOEC LOEC ChV TU
Sters Many-One Rank Test 800 1000 894.427191
Treatments vs D-Control

Lnear Interpolation (200 Resamples)
Point rnslL SD 95 CL Skew
IC05 841.864407 20.8144632 785.890323 866.119912 -1.6817
ICio 887.128644 23.514141 841.856278 932.239823 0.4223

IC15 932.372881 30.6481604 882.569481 999.079893 0.5599 1.0
IC20 977.627119 33.5004029 917.15615 1039.27631 0.1628 0.9
IC25 1025.4717 34.9445136 952.861201 1078.60714 .0.1248
IC40 1176.60377 27.994347 1110.10498 1209.16801 0.5026 0.8 /
1C50 1228.27586 11.9688245 1198.26565 1242.40026 .0.9747 0.7

0.6 

0.5
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Environmental Testing Solutions, LLC
Statistical Analyses

Used ror PYISD calculation only. Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 4/8103 Test ID: CdNaCiCR Sarnple ID: REF-Ref Toxicant
End Date: 4/15103 Lab 1D, ETS-Env. Testing Solutions Saniple Type: NACL-Sodiumc hloride
Sarnple Date: Protocol: CHRONIC-(EPA-821-R-02-013) Test Species: CD-Ccriodaphniadubia
Cornrents:

Conc-mg/L 1 2 3 4 5 6 7 8 9 1 0
D-Control 25.000 27.000 27.000 24.000 28.000 28.000 25.000 2S.000 27.000 24.000

600 29.000 32.000 23.000 28.000 29.000 27.000 26.000 27.000 27.000 23.000
800 27.000 28.000 23.000 27.000 27.000 27.000 26.000 25.000 30.000 26.000

1000 19.000 20.000 28.000 17.000 17.000 25.000 22.000 16.000 23.000 20.000
1200 15.000 9000 15.000 16.000 16.000 16000 20.000 15.000 15.000 17000
1400 0.000 1.000 0.000 1.000 2.000 0.000 2.000 3.000 0.000 0.000

Transrorm: Untransormed I-Tailcd
Conc-mg/L Mican N-Meran Mean Min Max CV% N t-Stat Critical NISD

D-Control . 26.300 1.0000 26.300 24.000 28.000 6.222 10
600 27.100 1.0304 . 27.100 23.000 32.000 10.061 10 -0.723 2.287 2.531
800 26.600 1.0114 26.600 23.000 30.000 6.909 10 -0.271 2.287 2.531

'1000 20.700 0.7871 20.700 16.000 28.000 18.508 10 5.059 2.287 2.531
*1200 15.400 0.5856 15.400 9.000 20.000 17.638 10 9.847 2.287 2.531
*1400 0.900 0.0342 0.900 0.000 3.000 122.278 10 22.947 2.287 2.531

Auxiliary Tests Statistic Critical Skew Kurt
KolmDSorovD Tcst indicates norrml distribution (p > 0.01) 0.93054914 1.035 0.12044696 1.50413886
Bartictt's Test indicates unequal variances (p = 8.61 E-03) 15.4483681 15.0863171
IlypothesisTest(-tailO.OS) NOEC LOEC ChV TU ISDu MSDp MS1 MSE F-Prob df
Dunnctt'sTcst 800 1000 894.427191 2.53106747 0.09623831 1037.24 6.12592593 1.0E-31 5,54
Treaterr=s vs D-Control

04-O8-03XLS
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Environmental Testing Solutions, LLC
-~~~~~~~~~~e

Species: Ceriodaphnia duhia
CdNaCLCR #: 3.

Daily Chenmistry:

Concentration Parametcr 0 I 2
pH (S.U.) _ 3D . t 80 ,Il )983 4 .

DO (mglL) .5 1_96.f . :1. B
CONTROL Conductivity 303 Zee

gmhos/cmn
Alkalinity \i 

(mgCaCL) C _.

Hardness 6--t_
(mg CaCO3JL) 2L Co-ndutit

Tcmpcrature .

_____ _____ (°C) ZS *3 ZvJ _____ __S_ .5 Z____ < l 2 l.

pH (S.U.) 318.OUA 84.o -CAR .s0.o3
DO (mg/L) 1 , 6 a.

600 mg NaCI/L Conductivity
(p.mhos/cm) I 1 4 o _______

Temperature . .
(0C ) _ _ _ _ _ _ _ _ _ _ _ _ _ __Z_ _ _

pH (S.U.) 6S0 .0o 1 ____ ____

DO (gL) ie -~s~A
800 mg NaCI/L Conductivity

(jimnhos/cmn) 2c5 ______

Temperaturc . I

____ ___ ___ _ °C) -_ __ _ ________S * tzs t 4

)H (S.U.) g.Q0 eLow 6OZo .. o4 E. 0I
DO (mg/L) -4. 1e __Z|5

1000 mg NaCIlL Conductivity
(plmluoslcm)_ 2C5_ i , Z'6 1 2a5q .
Tcmperaturc . . 2(C) -___,3 _S _ 5_ 5 _Z_ _ _q Z_z

pH (S.U.) e_ .C)__ _Z _3_. 4 ,11 __ _ _ _ __oo

DO (mg/L) 1..ThbZ7

1200 ing NaCllL Condtiuctivity e_e.8
(,imhos/cm) Z _ Z9152 43
Temperature I

pl (S.U.) __ .O3) __ _ 5 '_t _3_

1400 mig NaCIlL Conitltlct lty w. . qL q5 8.

Temperatur c . I
. (CQ S3 25 zS Z.t z. t 

Initial Final Initial Final Initial

Pagc 5 of 6

Initial Finail Iniitial Fina.l Inlitiarl



Environmental Testing Solutions, LLC Pagc 6 of 6

Species: Ceriodaphnia dubia

CdNaCLCR #: l

Da 
Concentration Parameter 3 4 5 6

pH (S.U.) .1 3 1.6 ;.lq - I°f
DO (mgJL) .o1( el 8.1

CON TROL Conductivity 3
CONTROL ~(nibbOs/crn) 361 49

Alkalinity
(mg CaCO3/L)
Hardness
(mg CaCO3/L)
Temperature 24%U 25. Z4.(O

pH (S.U.) G.t)yo O.Oz g.C)q E3.2. B.o Af 3.Z
DO(mg/L) S.O .9 .2' 6 3 BA B. t 51.f3

rO0O mg NaClIL Conductivity
& (ti~Cmhos/cm) 1 tItc 

Temperature
(OC) 75.4 Lk 2'I.i. >L, - 2SL¶ Z'.H
)II(S.U.) - {315 1b> .l f.d)9 +q >9

I)II (S. U.) - 9.0 t .0 8 . l 1 A.0 Z - q3 t4 -. cd -9 B.

DO (mg/L) -9 3 . &ZS 1.3 B 3 . 8A -41,i
000 mg NaCIVL Conductivity _ .

(iLmhos/cm) ES Z
Temperature 8

I)(S. U.) e.o 43 -L ,2 I 10 6. ZI A>.02 1A 3 : 9 -4c9

DO (mg/L) e 3 (3 i e z 0.3 e 3 . A q 1.B
1)00 mg NaCI/L Conductivity Z5t D 

Temperature s, 2q.e ZAD z4.lg
(0C) zS Zq A 21.q
,IH (S.U.) 8,03 B.oz. 8 o .Z 5 5.o -8,92>
DO (mg/L) | 80.i 3

201) ng NaCI/L Condtuctivity 

Ternpe ratr ha a

DO (mgIL) e.Q S.Z 0
101) nig NaCIL/l Condutctivity .., I -

(litnlos/cii) ZqI5 2 
Tcmperature -5q. f 1 2s. Lf | n
cc)

Intitial Final Initial ial Iniitial Final Initial i1a
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I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Species: Ceriodaphnia dubia

jf . CdNaCLCR #: q

Day
Concentration Parameter 3 4 5 6

pH (S.U.) A3.1Z 8 ,Q3 1.4 q .. R5
DO (mglL) 87 -. .|

CONTROL Conductivity
( rmhos/cmi)
Alkalinity
(mg CaCO3IL)I
Hardness
(mg' CaCO,IL)
Temperature -Zwq 2A.q 2i 2I? 2 24'6 | i L 
(OC) s. AL2q

pH (S.U.) la nte 13.07 .oq 8.Z 'I ASo Cq55 .o
DO (mg/L) 5.0 9 S. B. 6-3 1.4 8.4

600 mg NaCI/L Conductivity
( mhios/cin) I5sc
Temperature

I) H (S. U.)' _ §. 05 e-0 e.b 11 . 8, , .2.
DO(m) 53.3 o 6-Z 3 l A AA ll %5

800 mg NaCIL Conductivity
(tLmhosfcm)
Temperature
(C) 2' 2S. 2A P 'ZS 'Z -5 2S. ZJ4 P

Jill (S.U.) e.o' .2. . 13.Zl3 It .9 v.9e
DO (ng) e3.s 3 7 3 3q A -.

l000 nigNaCllL Conductivity 113M
( mhIIos/cn) 2I INi'4 Z2M-.
Tcnpcraturc S. 2., l*. 
(OC) IS ~1.l Z. 2.
plI (S.U.) 8.03 e .0:2X 8 In a. Z5 (5.07 e) 8
DO (mg/L) .3 1|3 O Sq R1.

200 ig NaiCI/L Conduictivity
(imhos/cnt) 0zt ' ZSJ + ?63 7Z.SD .

Temperature LA. | |
(IC)
pII (S.U.) 6,03 0O2- I G.o 6.Zq 0.0 Iz 4 i, .q -!
DO (g9/L) DSo s3.? e.3 A 1-.

4 00 ngNaCUIL Conductivity 7 , 1 1 - -

(~ItmhosIcm) WiZM
Tcmperaturc 2.L q 2q4.q q 2t . c . ZS. 2,Lf zq-
(OC)

Iitial Final Initial Final Iiil Final I Initial Final



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

1) Facility/Discharger: Watts BarNuclearPlant/TVA Report Date: Mav 13. 2003

2) County/State: Rhea/Tennessee 3) NPDES Permit #: TN0020168

4) Type of Facility: Nuclear-fueled electric generating plant

5) Average Flow (MGD): Flow will be determined at a later date.

6) Receiving Stream: TRM 527.9

7) lQ20 (MGD): 2062

8) Outfall(s) Tested: 113 9) Dates Sampled: April 14-19, 2003

10) Flow on day(s) sampled (MGD): 183.02 182.25 182.91 182.16 182.98 184.04

Pertinent site conditions:

Watts Bar Hydro and WBN DSN 113 operations during this study are summarized
in Appendix B. Dilution factors ranged from 59 to 60. There were no periods of zero
release.

During the toxicity testing, the daily periodic bromine/chlorine treatment of WBN cooling
water was in service.

12) Test Dates: April 15-22, 2003 13) Test Type: Short-tern Chronic-definitive

14) Test Species: #1 Fathead Minnows (Pimephales promelas)
#2 Daphnids (Ceriodaphnia dubia)

15) Concentrations Tested (%): Outfall 113 2.58 5.20 10.3 20.6 41.2
Raw Water Intake 100

16) Permit Limit Endpoint (%): IC 5 = 10.3%

17) Test Results (%): Pimephalespromelas: IC 5 ->41.2%
Ceriodaphnia dubia : IC, >41.2%

18) Facility Contact: Martha I. Ervin 19) Phone #: (423) 365-3585

20) Testing Lab Name: S&ME, Inc.

21) Lab Contact: Leira Douthat 22) Phone #: (865) 970-0003
TVA Contact: Cynthia L. Russell Phone #: (256) 386-2755



I. 

23) Notes: Exposure of test organisms to samples from Outfall 113 resulted in no toxicity to
Pimephalespromelas or Ceriodaphnia dubia. Fathead minnows exposed to intake
samples were not significantly different from control for survival or growth based on
Homoscedastic t-Test. There was no significant difference between control and intake
samples for daphnid survival or reproduction based on Homoscedastic t-Test.

METHODS SUMMARY

Samples

1) SamplingPoint: Outfall 113: Intake

2) Sample Type: Outfall 113- Comnosite: Intake-Grab

3) Sample Information:

Date/Time Date/Time Arrival Initial Date/Time
ID | Collected Received Temp. TRC Used By

(MM-DD/Time) (MM-DD/Time) 0C4 (mg/L) (MM-DD/Time)

113 04-15/0947 04-15/1230 5.7 0.07 04-16/1310

Intake 04-15/0750 04-15/1230 1.2 0.08 04-15/1345
_________________ ~~~~~~ ~~~~~04-16/1310

04-16/0825 to 04-17/1405
113 04-17/0725 04-17/1050 1.9 0.09 04-18/1430

Intake 04-17/0800 04-17/1050 3.2 0.06 04-17/1405

04-18/1430
04-20/1340

113 0-812to 04-19/1455 4.9 0.05 04-21/1250
04-19/1325 04-22/1225

04-20/1340
Intake 04-19/1240 04-19/1455 5.7 0.04 04-21/1250

04-22/1225
*Total residual chlorine measurements likely reflect interference with method.
NOTE: All times listed are Eastem Daylight Savings Time.

4) Sample manipulation: Samples were warmed to test temperature (25°C) in a warm water
bath

Test Organisms

Pimephales promelas Ceriodaphnia dubia

1) Source:

2) Age:

In-house culture

< 24 hours

In-house culture

< 24 hours



Test Method Summar (See Appendix A for additional information)

1) Test Conditions

2) Test Duration

3) Dilution/Control
Water

Pimephales promelas

Static, renewal

7 days

Moderately Hard
Reconstituted Water

Ceriodaphnia dubia

Static, renewal

Until at least 60% of control
females have 3 broods

20% Dilute Mineral Water
with trace minerals

4) Number Replicates

5) Animals per Replicate

6) Test Initiation (101)

7) Test Termination (101)

8) Test Temperature (101)

4-15-03/1300 EDT

4-22-03/1300 EDT

Mean = 25.4°C
(24.2°C-26.0°C)

4-15-03/1345 EDT

4-21-03/1300 EDT

Mean = 25.2°C
(24.3 0C-25.9 0C)

9) Physical/Chemical Measurements: Hardness, alkalinity, total residual chlorine, and
conductivity were measured at the laboratory in each 100 percent sample or highest
concentration tested. Daily temperatures were measured in one replicate in each test
concentration. Pre- and post-exposure test solutions were analyzed daily for pH and
dissolved oxygen.

10) Statistics: Statistics were performed according to methods prescribed by EPA using
ToxCalc version 5.0 statistical software (Tidepool Scientific Software, McKinneyville,
CA).

4
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Results of a Pimephales promelas Lai
(Genus) (Species)

Conducted 4/15/03 - 4/22/03
(mn/dd/yy) (m/dd/yy)

rval Survival and Growth Toxicity Test
(Type/Duration)

Using Effluent From: Outfall 1 13
- (number)

Percent Surviving

Test Solutions (time intervals used - days)

1 2 3 4*- 5 6 7

Control 100 98 98 95 95 95 95

2.58% Effluent 100 95 95 90 90 90 90

5.2% Effluent 100 100 100 98 98 95 95

10.3% Effluent 98 98 98 93 90 88 88

20.6% Effluent 100 100 100 98 95 95 95

41.2% Effluent 100 100 100 93 93 93 93

Intake 100 98 98 90 88 83 78

Calculated TU Estimate: <2.43 TUa
*96-Hour LC50 Value: > 41.2% . I

Permit Limit: N/A

IC25 Mean Dry Weight (mg)
Test Solutions (Replicate)

1 2 3 4 Mean
Control 0.452 0.346 0.386 0.373 0.389
2.58% Effluent 0.451 0.286 0.437 0.325 0.375
5.2% Effluent 0.347 0.327 0.532 0.464 0.418
10.3% Effluent 0.277 0.290 0.231 0.460 0.315
20.6% Effluent 0.295 0.389 0.259 0.364 0.327
41.2% Effluent 0.308 0.333 0.376 0.191 0.302
Intake 0.135 0.299 0.360 0.351 0.286

IC25 Value: >41.2% Calculated TU Estimatest :<2.4 TUc

Permit Limit: 10.3% Permit Limit: 9.7 TUc

t;NOTE: TUa = 100/LC50; TUc = 100/ IC25

4
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2) Results of a Ceriodaphnia durbia
(Genus) (Species)

Conducted 4/15/03 - 4/22/03
(mm/dd/yy) (mm/dd/yy)

Chronic/ 7-day (3-brood) Toxicity Test
(Type/Duration)

Using Effluent From: Outfall 113
(number)

Percent Surviving

Test Solutions (time intervals used - days)

1 2 3 4* 5 6 7

Control 100 100 100 100 100 100

2.58% Effluent 100 100 100 100 100 100 -

5.20% Effluent 100 100 100 100 100 100 -

10.3% Effluent 100 100 100 100 100 100 -

20.6% Effluent 100 100 100 100 100 100 -

41.2% Effluent 100 100 100 100 100 100 -

Intake 100 100 100 100 100 100 -

Calculated TU Estimate: <2.43 TUa
*96-Hour LC50 Value: > 41.2%

Permit Limit: N/A

l ~Re'production (#young/female/6 days) Data l 
Test Solutions Replicates

1 2 3 4 5 6 7 8 9 10 Mean
Control 31 25 29 31 28 32 25 29 27 23 28.0
2.58% Effluent 35 28 32 28 24 29 28 29 27 29 28.9
5.20% Effluent 28 25 31 20 25 25 27 29 26 28 26.4
10.3% Effluent 29 23 29 25 27 30 26 29 20 25 26.3
20.6% Effluent 26 28 28 28 30 27 27 22 23 29 26.8
41.2% Effluent 30 31 22 20 23 24 26 21 26 28 25.1
Intake 18 22 19 34 26 24 27 34 26 32 26.2

IC25 Value: >41.2% Calculated TU Estimatest :<2.4 TUc

Permit Limit: 10.3% Permit Limit: 9.7 TUc

tNOTE: TUa= 100/LC5 0; TUc = 100/IC2 5

REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)

Species Date Time Duration Toxicant | Results (LC5o/IC2 5)

Pimephalespromelas 4-08-03 1300 7 days KCI 801.69 mg/L (IC25)

Ceriodaphnia dubia 4-08-03 1345 7 days NaCl 1106.64 mg/L (IC25)
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Fathead Minnow and Daphnid Tests, Watts Bar Nuclear Plant (WBN), Outfall 113, April 15-22, 2003

Test/ Temperature Dissolved Oxygen P11 Conductance Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final Initial Chlorine

Sample ID (OC) (OC) (mg/L) (mg/L) S.U. S.U. (Vtmhos) mg/L CaCO3 mg/L CaCO3 (mg/L)

Fathead/ 25.2 25.3 6.8 5.8 8.0 7.6 395 62.8 93.2
Control (24.3-25.8) (24.2-25.7) (6.7-7.0) (5.1-6.5) (7.9-8.2) (7.4-7.7) (388-403) (60-64) (80-98)
Fathead/ 25.3 25.4 6.7 5.7 8.1 7.6 388
2.58% '(24.5-25.8) (24.9-25.8) (6.6-6.9) (4.9-6.3) (8.0-8.2) (7.3-7.7) (378-398)

Fathead/ 25.3 25.5 6.8 5.5 8.1 7.6 382
5.2% (24.5-25.8) (25.0-25.9) (6.6-7.0) (5.1-6.2) (8.0-8.2) (7.4-7.8) (372-392)

Fathead/ 25.3 25.5 6.7 5.6 8.1 7.7 374
10.3% (24.7-25.8) (24.9-25.9) (6.6-6.9) (5.4-6.2) (8.0-8.1) (7.4-7.9) (360-392)

Fathead/ 25.3 25.5 6.7 5.7 8.1 7.7 356
20.6%. (24.7-25.8) (25.1-25.9) (6.6-6.9) (5.3-6.4) (8.0-8.2) (7.6-7.9) (342-383)

Fathead/ 25.4 25.6 6.8 5.6 8.1 7.7 318
41.2% (24.8-25.9) (25.3-25.9) (6.7-6.9) (5.1-6.5) (8.0-8.1) (7.5-7.9) (295-360)

Fathead/ 25.1 7.3 8.1 165 62.7 88 0.07
100% (24.8-25.7) (6.8-7.8) (8.0-8.1) (160-173) (60-67) (80-108) (0.05-0.09)

Fathead/ 25.3 25.7 8.1 5.8 8.3 7.8 154 60 82.7 0.06
Intake (24.8-25.8) (25.3-26.0) (7.2-9.0) (5.1-6.6) (8.0-8.5) (7.5-8.1) (144-161) (58-61) (76-90) (0.04-0.08)

Daphnid/ 25.0 25.0 6.7 6.2 8.1 8.2 168 59.7 80.7
Control (24.4-25.6) (24.3-25.6) (6.2-6.9) (5.7-6.4) (8.0-8.1) (8.0-8.4) (165-172) (58-62) (80-82)

Daphnid/ 25.4 25.0 6.6 6.1 8.1 8.2 168
2.58% (24.5-25.7) (24.3-25.4) (6.2-6.8) (5.6-6.5) (8.0-8.2) (8.1-8.4) (162-171)

Daphnid/ 25.4 25.0 6.6 6.1 8.1 8.3 168
5.2% (24.7-25.9) (24.3-25.2) (6.2-6.9) (5.6-6.6) (8.0-8.1) (8.1-8.4) (165-169)

Daphnid/ 25.5 25.0 6.6. 6.2 8.1 8.4 168
10.3% (24.8-25.9) (24-4-25.4) (6.2-6.9) (5.6-6.6) (8.0-8.2) (8.1-8.6) (165-169)

Daphnid/ 25.4 25.0 6.6 6.1 8.1 8.4 167
20.6% (24.8-25.9) (24.4-25.5) (6.2-7.0) (5.3-6.6) (8.0-8.2) (8.0-8.6) (165-168)

Daphnid/ 25.3 25.0 6.7 6.2 8.1 8.4 166
41.2% (24.4-25.8) (24.4-25.4) (6.3-7.0) (5.6-6.6) (8.0-8.2) (8.1-8.5) (164-169)

Daphnid/ 25.3 7.4 8.1 164 62.7 88 0.07
100% (24.9-25.7) (7.0-7.9) (8.0-8.1) (160-168) (60-67) (80-108) (0.05-0.09)

Daphnid/ 25.4 25.1 8.2 6.2 8.2 8.3 157 60 82.7 0.06
Intake (24.8-25.8) (24.4-25.8) (7.4-9.0) (5.7-6.6) (8.0-8.5) (8.1-8.4) (154-162) (58-61) (76-90) (0.04-0.08)

6



SUMMARY/CONCLUSIONS

Exposure of test organisms to samples from Outfall 113 resulted in no toxicity to Pimephales
promelas or Ceriodaphnia dubia. Fathead minnows exposed to intake samples were not
significantly different from control for survival or growth based on Homoscedastic t-Test. There
was no significant difference between control and intake samples for daphnid survival or
reproduction based on Homoscedastic t-Test.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

Fathead minnow tests were conducted according to EPA/821/R/02/013 using four replicates,
each containing ten test organisms, per treatment. Test vessels consisted of 500-mL
polystyrene tumblers, each containing 250 mL of test solution. [2]

C. dubia tests were conducted according to EPA/821/R102/013 using ten replicates, each
containing one test organism. Test vessels consisted of 30-mL polystyrene containers, each
containing 15 mL of test solution.

DEVIATIONS/MODIFICATIONS TO TEST PROTOCOL

1) Pimephales promelas

None

2) Ceriodaphnia dubia

None

DEVIATIONS/MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST ORGANISMS

1) Pimephales promelas

None

2) Ceriodaphnia dubia

None

8



PHYSICAL AND CHEMICAL METHODS

1) Reagents, Titrants, Buffers, etc.: All chemicals were certified products used before
expiration dates (where applicable).

2) Instruments: All identification, service, and calibration information pertaining to S&ME
laboratory instruments is recorded in calibration and maintenance log books.

3) Temperature was measured using a VWR Scientific digital NIST-traceable thermometer
according to S&ME SOP. [3]

4) Dissolved oxygen was measured using a VWR Scientific Dissolved oxygen meter. The
instrument was calibrated and readings were made according to EPA Method 120.1.

5) The pH was measured using a VWR Scientific Symphony pH meter equipped with an Orion
combination electrode. The instrument was calibrated and readings were made according to
EPA Method 150.1.

6) Conductance was measured using an Orion conductivity meter. The instrument was
calibrated and readings were taken according to manufacturers instructions.

7) Alkalinity was measured using Standard Methods Titration Method 2320 B using 0.01 N HCI
to an endpoint pH of 4.5.

8) Hardness was measured using Standard Methods EDTA Titrimetric Method 2340 C or EPA
Method 130.2.

9) Total residual chlorine was determined using the DPD Ferrous Titrimetric Method with a
Hach Colorimetric kit.

9



QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample collection,
handling and storage; glassware preparation; test organism culturing/acquisition and acclimation;
test organism handling during test; and maintaining appropriate test conditions were conducted
according to the protocol as described in this report and EPA/821/R/02/013. [2] Any known
deviations were noted during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix D for control chart information)

Test Type: 7-day chronic tests with results expressed as IC25 values in mg NaCl/L for
Ceriodaphnia dtbia or KCL/L for Pimephales promelas.

2) Standard Toxicant: Sodium Chloride (NaCl crystalline) and Potassium Chloride (KCl
crystalline)

3) Dilution Water Used: 20% Dilute Mineral Water with trace metals for Ceriodaphnia dtbia
and Moderately Hard Water for Pimephales promelas.

4) Statistics: IC25 - calculated by ToxCalc version 5.0 statistical software using EPA-
recommended methods.

REFERENCES

1) NPDES Permit No. TN0020168.

2) US. Environmental Protection Agency, Office of Water. Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, EPA/821/R/02/013
(October 2002).

3) S&ME Standard Operating Procedures. May 2002
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Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix B

Pertinent Site Data



Calculated Dilution Based Watts Bar Nuclear Plant (WBN) and
Watts Bar (WB) Hydro Plant Releases, April 14-19, 2003

13.

VvB Hdro WBN TRO (mg[L)
Zero Hrel Di FloDilution Measured at

Date Release HvrgeouDaly DSlo 13B the time of
(Hours) AverG Flw MaiyDlo Hydro/WBN) samples

collection
April 14,2003 0 10923 183.02 60
April 15, 2003 0 10923 182.25 60 <0.02
April 16, 2003 0 .10923 182.91 60
April 17,2003 0 10923 185.16 59
April 18, 2003 0 10923 182.98 60 0.02
April 19,2003 0 10923 184.04 59 0.02



Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix C

Chain of Custody Records
Toxicity Test Bench Sheets

Statistical Analyses
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FATHEAD MINNOW TEST INFORMATION

Test Name: TVA - Watts Bar Nuclear Plant (Outfall 113)

Test Conducted From: H It S1.(Day 0) To Y /;I /I (Day 7)

Sites/Concentrations: 1. jon * 4. 1°. .
2. Q.st/ 5 . °'
3.- 57-2-. 6. ,4 ,. 

Stock (if applicable):

Control Water Type ("):

Moderately Hard Water + Trace Minerals

Other (describe): El 

Dilution Water Type (/):

Moderately Hard Water + Trace Minerals -.

Other (describe): m
Source of Test Larvae (1): Lo+O -°;'

S&ME

Other (describe): L

Date Larvae Hatched: 4I- -4 1,1d103 Hatch Time: 1( .2o- ;l30 Initials: g

Record of Minor Test Non-Conformity

Date:

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewed By: (ReviewerInitials) on (Date)

REV.0 I. JANUARYOO (fathead est info)



Fathead Minnow Daily Test Information Logsheet

1 t Name: TVA-Watts Bar (Outfall 3) Test Dates: ________

Daily Test Temperature Information Feeding Information estatl, eor .te
information (2541 0C) (feeding interval 6± lh) Termination Control Water Carboy
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Client: TVAWatts Bar - Outfall 113

Location: Rhea County, Tennessee

Analysts: e(-z., Q) , iTM

Dates:
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FATHEAD MINNOW SEVEN DAY TEST
RAW DATA

SURVIVAL AND GROWTH

Client: TVA Watts Bar - Outfall 113

Test Conducted By: P-# . . A

Date Weighed s I?31 o
Weiahts Conducted by: ,

Oven Temp
Test Dates: (0c) bD,.1I 
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FATHEAD MINNOW SEVEN DAY TEST
RAW DATA

SURVIVAL AND GROWTH
Oven Temp

Test Dates: 4 1 -MIL 1qj; ij3 - (oc)_IX?. V °C
Comments:

Began drying (date/time) sLz,It,'At IO
Fnf f Intinel lAntD/fM= -1 1 NIJI' r I
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Pan Weight

Exposure & # Live # Original Tare Dry Weight (Pan + Fish Mean
Repl. Rep. Fish Fish Weight (mg) Pan Fish(mg) minus Tare) (mg) Dry Weight (mg)
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Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4115/03 13:00 TestID: 113wbO403f Sample ID: TN0020168-NPDES Permit #
End Date: 4122103 13:00 Lab ID: S&ME Sample Type: EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 3 4
0-Control 0.4520 0.3460 0.3860 0.3730

2.58 0.4510 0.2860 0.4370 0.3250
5.2 0.3470 0.3270 0.5320 0.4640

10.3 0.2770 0.2900 0.2310 0.4600
20.6 0.2950 0.3890 0.2590 0.3640
41.2 0.3080 0.3330 0.3760 0.1910

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.3893 1.0000 0.3893 0.3460 0.4520 11.568 4 0.3938 1.0000
2.58 0.3748 0.9627 0.3748 0.2860 0.4510 21.810 4 0.257 2.410 0.1358 0.3938 1.0000
5.2 0.4175 1.0726 0.4175 0.3270 0.5320 23.318 4 -0.501 2.410 0.1358 0.3938 1.0000

10.3 0.3145 0.8080 0.3145 0.2310 0.4600 31.875 4 1.326 2.410 0.1358 0.3206 0.8141
20.6 0.3268 0.8394 0.3268 0.2590 0.3890 18.414 4 1.109 2.410 0.1358 0.3206 0.8141
41.2 0.3020 0.7759 0.3020 0.1910 0.3760 26.208 4 1.548 2.410 0.1358 0.3020 0.7668

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96103 0.884 0.26819 -0.865
Bartletts Test indicates equal variances (p = 0.83) 2.151 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 41.2 >41.2 2.42718 0.13583 0.34896 0.00857 0.00635 0.28925 5,18

Linear Interpolation (80 Resamples)
Point % SD 95% CL(Exp) Skew
IC05
ICi0
IC15
IC20
IC25
IC40
IC50

6.572 3.206 0.000 17.585 0.9868
7.944
9.315

26.748
>41.2
>41.2
>41.2

p Cs:i = 13 4.9 "/,
@ 0.5

° 0.4
c* 0.3

0 10 20 30 40 50
Dose %
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 4115103 13:00 Test ID: 1 13wbO403f Sample ID: TN0020168
-End Date: 4122103 13:00 Lab ID: S&ME Sample Type: EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:

Conc-%/; 1 2 3 - 4
D-Control 0.9000 1.0000 1.0000 0.9000

100 0.5000 0.8000 1.0000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max. CV% N t-Stat Critical MSD

D-Control 0.9500 1.0000 1.3305 1.2490 1.4120 7.072 4-
100 0.7750 0.8158 1.1029 0.7854 1.4120 23.198 4 1.670 1.943 0.2649

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) - 0.94576 0.749 -0.0833 1.67988
F-Test indicates equal variances (p = 0.13) 7.39462 47.4683
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

Reviewed by: UpToxCalc v5.0Page 1



Larval Fish Growth and Survival Tost-7 Day Growth
Start Date: 4/15/03 13:00 Test ID: 113wbO403f Sample ID: TN0020168

-End Date: 4/22/03 13:00 Lab ID: S&ME Sample Type: EFF3-Power Plant
Sa'mple Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 3 4
D-Control 0.4520 0.3460 0.3860 0.3730

100 0.1350 0.2990 0.3600 0.3510

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

D-Control 0.3893 1.0000 0.3893 0.3460 0.4520 11.568 4
100 0.2863 0.7354 0.2863 0.1350 0.3600 36.456 4 1.812 1.943 0.1104

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.88323 0.749 -1.2131 1.69543
F-Test indicates equal variances (p = 0.20) 5.37105 47.4683
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences
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CERIODAPHNIA TEST INFORMATION SHEET

Test Name: TVA - Watts Bar Nuclear Plant (Outfall 1 13)

Test Conducted From: 14 IS (Day 0) To q

Sites/Concentrations: 1- 4. o.3-4-

2. 2 ,~ y. 5. "O. o I
3. y.a >.6. Nt/7 ,

Stock (if applicable):

Control Water Type (v'):

20% Dilute Mineral Water + Trace Minerals

Other (descnbe):

Dilution Water Type (1:

20% Dilute Mineral Water + Trace Minerals

Other (describe):_

Source of Test Organisms: S&ME brood board nos.

_(Day 7)
')5J62iI1 Al 'R q

*1. k b Lb

E31

E

Age of Test Organisms:

Isolatedneonatesforteston 41.t3oj (date) from c^= to jSC(O (time) Initials r

Record of Minor Test Non-Confornity

Date:

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Review By: - (Reviewer Initials) on tA.3 ! c , (Date)

REV.01, January 00 (ceriodaphn nfo sheet)

_/

-l - ffi 0 - <



Ceriodaphni2 Daffy Testnformation Logsleet
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Ceriodaphnia 3-Brood Survival and Reproduction
Raw Data Sheet

Client: TVA Watts Bar - Outfall 113.
Location: Rhea County. Tennessee
Analysts: (?D, WS, ;f
Test Dates: _A I - t
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Ceriodaphnia 3-Brood Survival and Reproduction
Raw Data Sheet

Client: TVA Watts Bar - Outfall 113
Location: Rhea County. Tennessee
Analysts: a S . rkA
TestDates: '41.Ji -41&-63
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Ceriodaphnia 3-Brood Survival and Reproduction
Raw Data Sheet

Client: TVA Watts Bar - Outfall 113
Location: Rhea County, Tennessee
Analysts: &so •s. m-
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Ceriodaphnia Survival and Reproduction Test-Reproduction
I Start Date: 4/1512003 13:45 TestID: WBi13cr Sample ID:

- End Date: 4121/2003 14:00 Lab ID: SME Inc. Sample Type:.
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species:
Comments:

TN0020168-NPDES Permit #
EFF3-Power Plant
CD-Ceriodaphnia dubia

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 31.000 25.000 29.000 31.000 28.000 32.000 25.000 29.000 27.000 23.000

2.58 35.000 28.000 32.000 28.000 24.000 29.000 28.000. 29.000 27.000 29.000
5.2 28.000 25.000 31.000 20.000 25.000 25.000 27.000 29.000 26.000 28.000

10.3 29.000 23.000 29.000 25.000 27.000 30.000 26.000 29.000 20.000 25.000
20.6 26.000 28.000 28.000 28.000 30.000 27.000 27.000 22.000 23.000 29.000
41.2 30.000 31.000 22.000 20.000 23.000 24.000 26.000 21.000 26.000 28.000

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 28.000 1.0000 28.000 23.000 32.000 10.648 10 28.450 1.0000
2.58 28.900 1.0321 28.900 24.000 35.000 10.114 10 -0.654 2.287 3.149 28.450 1.0000

5.2. 26.400 0.9429 26.400 20.000 31.000 11.321 10 1.162 2.287 3.149 26.500 0.9315
10.3 26.300 0.9393 26.300 20.000 30.000 12.031 10 1.235 2.287 3.149 26.500 0.9315
20.6 26.800 0.9571 26.800 22.000 30.000 9.440 10 0.872 2.287 3.149 26.500 0.9315
41.2 25.100 0.8964 25.100 20.000 31.000 14.960 10 2.106 2.287 3.149 25.100 0.8822

Auxiliary Tests . Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.65869 1.035 -0.1838 -0.3356
Bartletts Test indicates equal variances (p = 0.92) 1.45653 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 41.2 >41.2 2.42718 3.14857 0.11245 18.1367 9.47963 0.10724 5, 54

Linear Interpolation (80 Resamples)
Point % SD 95% CL Skew
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Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 4/15/2003 13:45 Test ID: WB1131ncr Sample ID: TN00020168
End Date: 4/2112003 14:00 Lab ID: S&ME INC. Sample Type: EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
comments:

Conc-% 1 2
D-Control 31.000 25.000

Intake 18.000 22.000

3 4 5 6 7 8 9 10
29.000 31.000 28.000 32.000 25.000 29.000 27.000 23.000
19.000 34.000 26.000 24.000 27.000 34.000 26.000 32.000

Transform: Untransformed
Conc-% Mean N-Mean Mean Min Max CV% N

D-Control 28.000 1.0000 28.000 23.000 32.000 10.648 10
Intake 26.200 0.9357 26.200 18.000 34.000 21.948 10

1-Tailed
t-Stat Critical MSD

0.879 1.734 3.552

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97568 0.868 0.04974 -0.3775
F-Test indicates equal variances (p = 0.06) 3.72 6.54109
Hypothesis Test (1-tail, 0.05)
Homoscedastic t Test indicates no significant differences

Ym = \5Oz .0

Reviewed by: V'Page 1 ToxCalc v5.0



Fish Water Chemistry

WB113- Aprl 15-22,2003 INITIALANDFINALWATERCHEMISTRY (FATHEAD)

Initial Chemistry

Fish - Control 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.4 25.6 25.2 25.1 25.8 25.1 24.3 24.3 25.8 25.2
DO 6.9 6.8 7.0 6.9 6.8 6.8 6.7 6.7 7.0 6.8
pH 7.9 8.0 8.1 7.9 8.2 8.1 8.0 7.9 82 8.0
Cond 396 395 394 388 393 398 403 388 403 395
Hard 98.0 96.0 96.0 96.0 80.0 80 98 93.2
Alk 63.0 60.0 63.0 64.0 64.0 60 641 | 62.8

Concentration 2.58% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.7 24.5 25.1 25.8 25.5 24.7 24.5 25.8 25.3
DO 6.9 6.6 6.6 6.6 6.6 6.8 6.8 6.6 6.9 6.7
pH 8.0 8.1 8.0 8.0 8.2 8.1 8.0 8.0 8.2 8.1
Cond 388 390 386 378 386 391 398 378 398 388

Concentration 5.2% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.7 24.5 24.9 25.8 25.6 24.8 24.5 25.8 _ 25.3
DO 6.9 6.6 6.7 6.7 6.8 6.8 7.0 6.6 7.0 1 6.8
pH 8.0 8.1 8.0 8.0 8.2 8.1 8.0 8.0 8.2 1 8.1
Cond 382 384 372 376 382 384 392 372 392 1 382

Concentration 10.3% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.8 24.7 24.9 25.6 25.7 -24.8 24.7 25.8 25.3
DO 6.8 6.6 6.7 6.7 6.7 6.8 6.9 6.6 6.9 6.7
pH 8.0 8.1 8.0 8.1 8.1 8.1 8.0 8.0 8.1 1 8.1
Cond 369 374 360 364 383 375 392 360 3921 T 374

Concentration 20.6% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.7 25.8 24.8 24.7 25.6 25.8 24.9 24.7 25.8 25.3
DO 6.7 6.6 6.7 6.7 6.7 6.8 6.9 6.6 6.9 1 6.7
pH 8.0 8.1 8.0 8.1 8.2 8.1 8.1 8.0 8.2 8.1
Cond 349 354 342 342 373 349 383 342 383 1 356

Concentration 41.2% 0 1 2 3 4 5 6 MIN MAX MEAN
_ _ _ _ _ , _ . _ _ _ _ _ _ . . _ . _ . _ _ _ . . _ _ ~~2 . .

Temp
DO
pH
Cond

25.6 25.9 24.8 24.8 25.6 25.8 25.1
6.8 6.7 6.8 6.9 68 6.8 6.8
8.0 8.1 8.0 8.1 8.1 8.1 8.1

303 307 300 295 351 311 360

24.8 25.9

Page 1

6.7 6.9 6.8
8.0 8.1 1 8.1

295 360 _1 318

* 25.41



Fish Water Chemistry

Concentration 100% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.3 25.7 24.8 24.8 25.0 25.4 25.0 24.8 25.7 25.1
DO 7.6 7.0 7.1 7.6 7.8 7.0 6.8 6.8 7.8 7.3
pH 8.0 8.1 8.1 8.1 8.1 8.1 8.1 8.0 8.1 8.1
Cond 168 160 164 161 163 167 173 160 173 165
Hard 80.0 108.0 76.0 76 108 88
Alk 61.0 67.0 60.0 60 67 _ 62.7
TRC 0.07 0.09 0.05 0.05 0.09 0.07

Intake 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 24.9 25.2 24.8 25.8 25.8 25.1 25.3 24.8 25.8 25.3
DO 7.8 8.1 8.6 8.7 9.0 7.4 7.2 7.2 9.0 8.1
pH 8.3 8.2 8.2 8.1 8.0 8.5 8.5 8.0 8.5 8.3
Cond 153 161 157 158 154 154 144 144 161 154
Hard 82.0 90.0 76.0 76 90 82.7
Alk 58.0 61.0 61.0 58 61 _ 60.0
TRC 0.08 0.06 0.04 0.04 0.08 0.06

Final Chemistry

FISH

Fish - Medium 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.7 25.6 25.6 25.6 25.3 24.2 25.1 24.2 25.7 _ 25.3
DO 6.0 5.8 5.4 5.1 5.5 6.5 6.3 5.1 6.5 5.8
pH 7.7 7.7 7:5 7.4 7.7 7.6 7.4 7.4 7.7 7.6

Concentration 2.58% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.5 25.3 25.6 25.6 25.3 24.9 25.8 24.9 25.8] | 25.4]
DO 5.8 5.5 4.9 5.6 5.4 6.3 6.2 4.9 6.31 1 5.7
pH 7.7 7.6 7.3 7.6 7.7 7.6 7.6 7.3 7.7] 1 7.6

Concentration 5.2% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.5 25.3 25.8 25.6 25.4 25.0 25.9 25.01 25.91 | 25.5
DO 5.4 5.2 5.1 5.2 5.4 6.2 6.2 5.1| 6.21 1 5.5
pH 7.8 7.6 7.4 7.6 7.7 7.7 7.6 7.41 7.81 1 7.6

Concentration 10.3% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp
DO
pH

25.5 25.8 24.9 25.8 25.5 25.4 25.9
5.4 5.4 5.4 5.4 5.4 6.2 6.2
7.9 7.4 7.8 7.7 7.7 7.7 7.8 I

Page 2

25.51 24.91 25.91
5.4 - 6 2 5.6

17.41 7.91 = - 7.7



Fish Water Chemistry

Concentration 20.6% 1 2 3 4 5 6 7 MIN MAX MEAN
25.3 25.7 25.1 25.8 25.6 25.4 25.9

5.3 5.3 5.4 5.5 5.4 6.4 6.3
7.8 7.7 7.6 7.7 7.7 7.8 7.9

Concentration 41.2% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.3 25.6 25.9 25.9 25.4 25.4 25.9 25.3 25.9 _ 25.6
DO 5.6 5.2 5.1 5.3 5.3 6.3 6.5 5.1 6.5 5.6
pH 7.8 7.5 7.5 7.6 7.7 7.8 7.9 7.5 7.9 = 7.7

Intake 1 2 3 4 5 6 7 MIN MAX MEAN
Temp
DO
pH

25.5 25.8 25.6 25.6 25.3 25.8 26.0
5.6 5.1 5.2 5.6 5.6 6.6 6.6
7.8 7.6 7.5 7.7 7.9 8.0 8.1

Test Temperature Mean 25.4

Minimum 24.2
Maximum 26.0

Word Review by: Ca O , o - Lo63

Excel Reviewed by: C. o,S - - Let6

Page 3

Temp
DO
pH

5.37 6.4 i 5.7
7.61 7.91 1 7.7

5.11 IIT 5.8
7.51 8.11 1 7.8

I

I

25.11 25.91 25.5

253 26.01 gf n 25.71



Client: TVA Watts Bar - Outfall 113
Location: Rhea Countv. Tennessee
Template No.: I
Test Type: Fathead Minnow 7-day Chronic

Analysts: ,
Dates/times: es

Age of Larvae: a .

Dayt
Control: Mod. Hard 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial a.t- 25 6 5 1 l 2•. l ___3

Final _ .e J UL 2. _

D.O. Initial Ls .q (r 9 t3 _.-_

Final _t,.so 5.8 S .5 (S. _ ___

pH Initial 1.5 8:E w1 i. 5t :.9 ___ _ * 1
Final _ -I . 1 - A - .q- . U

Alkalinity ( 0 6- L
Hardness 9* 9 q ( so
Conductivity 3 3 39q4 3 3' _________

Analyst Initials P 13 -_ _s ___ s____
QA Review Initials P PM (9 -W 1 $

Day
2.58% Outall 113 0 1 2 3 4 5 6 Remarks

Temperature-Initial | $ -a z.s. 5j . _ ___

Final _S . . 3 _

D.O. Initial b9 ( -(L n (c. 3 L.b
Final _ , i 5 .9 5 _. __ _3 _.Z

pH Initial 8 -D s. .O _____ B. I
Final _Ij m- D ., ).v . __1.___n

Conductivity _ 3 C) ?; Zc _ )-
Analyst Initials |___ % j& Q& 0z. 1 & ____

QA Review Initials Z Po f2, _ _ .__ _

D ay
5.2% Outfall 113 0 1 2 3 4 5 6 7 Remarks

Temperature-Initial 525.& S1 2 S GL..9 ' ___ _S___

Final _ 53 S. : z-i k U 2S _ -|-_PS.
D.O. Initial . Wi u9 ZT .. o G _____.0_

Final is. 5.I l,a Si , 16Z I _____4

pH Initial I8I lej O -. _____

Final _ ).(O :-t _______

Conductivity S Onq 372 31(L. 7), a 3 2A Q
Analyst Initials Ah2 4 ; r -3 _1______

QAReview Initials t _e ri ___ ______

C'J t o i <sct, ; s % co C r c I o -e 4 Lc 4'
;L .dt -t^5 '. 4 9 - d S , C j * S M J . - ~-~ . 4 .S ' . L N )G 3 ' C -

4 +cr IS;.z of c tu 4k ot &c m cr CK Cp' At 40 S 4 o t

- 4 4 t m i . C Z4 ' - c - XL &C fL 4 -..5 &w te % w t 
- ~ ~ ~ ~ ~ ~ c r LL -W__& &ooc tS - . 5

Iz )O:k .. t; O



Client: TVA Watts -Bar - Outfall 113
Location: Rhea CountY. Tennessee
Template No.: I
Test Type: Fathead Minnow 7-day Chronic

Analysts: z,. ,
Dates/times: 8/i171-za I3,cIX

Age of Larvae: - Lj -

Dav
10.3% Outfall 113 0 1 2 3 4 5 6 Remarks

Temperature-Initial s 2 2q.? 'aff E Z a. 
Final _ iS.S

D.O. Initial _______6__

Final A 5j. j 5;.A4 .s S _ - _
pH Initial 80 B. 1 __.l

Final _ -'* 1 L g _________

Conductivity 3 q1 :43t 3o _r_ _2__3

Analyst Initials r k q tR nl 1
QA Review Initials S ___ . ____-____

20.6%0Outfall 3 0 1 2 3 4 5 6 Remarks
Temperature-Initial 257,j Z k.S a 'l* ___._____

Final _E. aS t S.7 o a-I 2 _

D.O. Initial (066 6-i& & U 6_ u_.
Final t .. q J_ _ _ _ _Final z . 3 5. 3 T. q 5 -5 S 9 lA ,4 6 %~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~52 5 3 .- 4' .S

pH Initial I. ___ L tj 1 ______l____

Final _ 7.- *- 3 -I. _ _.S_ _

Conductivity 3 4 ' _ _ 3 _1 _339 38 311
Analyst Initials On _'- % r-n _____

QA Review Initials _ m __ __I _ __ _I

Day
41.2% Outfall 113 0 1 2 3 4 5 6 7 Remarks

Temperature-Initial la3S K A5 a las I 
Final _ as 2l s 5. |

D.O. Initial G 6 (.7- ( C,3 G.
Final _S.lD S 3 I G 

pH Initial - DO
Final _ -I

Conductivity 3CO 30313O9 lag SI_ __ 13 Ll_'
Analyst Initials M ? la 1 .y 
QA Review Initials % __ _ ___________



Client W tts Bar - Outfall 113
Location: Rbeg Countv. Tennessee
Template No.: -I
Test Type: Fathr ad Minnow 7-da C r,

Analyot : _ _ __ _ __ _ _

DateWfmes: hb 1/lc
Age of Larvae: t-4!k^s-

_ ~~~Day
100% Outfall 113 0 1 2 3 4 5 6 7emrks
Temperature-Iniial WS. is -L_

D.O. Initial .0 l .M jj .o -Ad
Firal

pH Initial A.0 B .t1 '.I 1 L -

Final
Allcalinity . (P -

Hardness - _2 -__

Conductivity _ 164 j1 ij t, I U 1 i i
Residual ChlorLe 0a _

Sample Dato 41 s ( .n -tin 4t <1
Analyst Initials -tD 94 y -O

2M!Al Reiw IntAos WA L 2Ls 
Day

Intake O 2 3 4 _5_ 6 1Remais
Temperature-Ini2ial Tq T /25 .2.1 QS 2

Fk;al _ L Q5 C. Mus.5 tb a

D.O. Initial 9(p jj 8D 1+ 4
Final _ S 5sa s _S__, hl

plH Initial __ 2. M0. %O 9
Final . :L; o. :. .

Alkalinity 61 
Hardness _q _2t 

Conductivity IE3 I I 15 MS. I IU4
Residial ChloriLe 0 O__ __

Sample Date _4Llc L $41m kI s _

Analyst Intals L r
QA Review Init-als ___ ___a7 ,,

MY-13-2-303 07:14

ldb (

rw4 0

I 2 WI I1 1'1j.t- ; ii MO. 03,4 . i

^^1s gXL¢; 4L -t JL c 5r Are&- - l i 1;;b ., k'-ntl= '1&8

865 970 212 P. 003



Cerio Water Chemistry

Watts Bar 113 April 15-April 22, 2003, INITIAL AND FINAL WATER CHEMISTRY (CERIO)

Initial Chemistry

CERIO
Control 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.5 24.4 24.9 24.8 25.0 24.4 25.6 _ 25.0
DO 6.9 6.4 6.8 6.9 6.7 6.2 6.2 6.9 _ 6.7
pH 8.0 8.1 8.0 8.0 8.1 8.1 8.0 8.1 8.1
Cond 168 169 167 172 168 165 165 172 168
Hard 80 82 80 80.0 82.0 80.7
Alk , 58 59 62 58.0 62.0 59.7

Concentration 2.58% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.7 24.5 25.5 25.7 25.1 24.5 25.7 25.4
DO 6.8 6.4 6.7 6.8 6.8 6.2 6.2 6.8 6.6
pH 8.0 8.1 8.0 8.1 8.2 8.1 8.0 8.2 8.1
Cond 171 169 170 167 167 162 162 171 168

Concentration 5.2% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.6 25.9 24.7 25.4 25.6 25.2 24.7 25.9 25.4
DO 6.9 6.4 6.7 6.7 6.8 6.2- 6.2 6.9 6.6
pH 8.0 8.1 8.0 8.1 8.1 8.1 8.0 8.1 8.1
Cond 169 169 168 168 169 -165 165 169 168

Concentration 10.3% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.7 25.9 24.8 25.3 25.8 25.4 24.8 25.9 25.5
DO 6.9 6.4 6.7 6.7 6.7 6.2 6.2 6.9 6.6
pH 8.0 8.1 8.0 8.1 8.2 8.1 8.0 8.2 _ 8.1
Cond 168 168 168 168 169 165 165 169 _ 168

Concentration 20.6% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.7 25.9 24.8 24.9 25.8 25.5 24.8 25.9 25.4
DO 7.0 6.4 6.7 6.8 6.7 6.2 6.2 7.0 1 6.6
pH 8.0 8.1 8.1 8.1 8.1 8.2 8.0 8.2 = 8.1
Cond 168 168 168 166 168 165 165 168 _ 167

Concentration 41.2% 0 1 2 3 4 5 6 MIN MAX MEAN
25.6 25.8 24.8 24.4 25.8 25.6

7.0 6.5 6.8 6.9 6.9 6.3
8.0 8.1 8.1 8.1 8.1 8.2
167 169 167 164 165 166

6.3 7.01 _ 6.7
8.0 8.2 8.1
164 169 _1 166

Page 1 of 3

Temp
DO
pH
Cond

24.41 25.8 25.3



Cerio Water Chemistry

Concentration 100% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.4 25.7 24.9 24.9 25.2 25.4 24.9 25.7 25.3
DO 7.5 7.3 7.2 7.4 7.9 7.0 7.0 7.9 7.4

pH 8.0 8.1 8.1 8.1 8.1 8.1 8.0 8.1 8.1
Cond 168 160 164 161 163 167 160 -168 _--'---164
Hard 80 108 76 76 108 _-, 88.0.
Alk 61 67 60 60 67 62.7
TRC 0.07 0.09 0.05 0.05 0.09 0.07

Intake 100% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 25.1 25.8 24.8 25.8 25.8 25.1 24.8 25.8 25.4
DO 7.8 8.1 8.3 8.6 9.0 7.4 7.4 9.0 8.2
pH 8.3 8.3 8.2 8.1 8.0 8.5 8.0 8.5 8.2
Cond 156 162 157 158 154 154 154 162 157
Hard 82.0 90.0 76.0 76 90 82.7
Alk 58.0 61.0 61.0 58 61 o60.0
TRC 0.08 0.06 0.04 0.04 0.08 0.06

Final Chemistry

CERIO

Cerio - Medium 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.6 24.9 24.7 25.5 25.0 24.3 24.3 25.6 25.0
DO 5.9 6.4 6.4 6.3 5.7 6.4 5.7 6.41 6.2
pH 8.0 8.1 8.2 8.1 8.4 8.3 8.0 8.4 1 8.2

Concentration 2.58% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.4 25.0 25.1 25.2 25.0 24.3 24.3 5.4 25.0
DO 5.8 6.3 6.5 6.1 5.6 6.5 5.6 6.51 6.1
pH 8.1 8.2 8.1 8.2 8.4 8.2 8.1 8.41 8.2

Concentration 5.2% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.2 25.1 25.0 25.2 25.0 24.3 24.3 25.2| | 25.0
DO 5.6 6.2 6.5 6.1 5.6 6.6 5.6 6.61 1 6.1
pH 8.1 8.3 8.3 8.4 8.4 8.4 8.1 8.41 1 8.3

Concentration 10.3% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.2 25.0 25.0 25.4 25.0 24.4 24.4 25.4_ 25.0
DO 5.6 6.3 6.6 6.2 5.6 6.6 5.6 6.6 6.2
pH 8.2 8.4 8.5 8.6 8.6 8.1 8.1 8.6 8.4

Concentration 20.6% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp
DO
pH

25.2 25.0 25.0 25.5 25.0 24.4
5.3 6.4 6.6 6.2 5.6 6.5
8.2 8.4 8.4 8.5 8.6 8.0

Page 2 of 3

I 5.31 661 1 6.1
- 8.01 8.61 1 8.4

25.01 24.41 25.51



Cerio Water Chemistry

Concentration 41.2% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 25.3 24.9 25.0 25.4 25.0 24.4 24.4 25.4 f 25.0
DO 5.6 6.5 6.6 6.2 5.7 6.5 - 5.6 6.6 6.2
pH 8.2 8.3 8.5 8.5 8.5 8.1 8.1 - 8.5 - - 8.4

Intake 100% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp
DO
pH

25.3 24.9 25.1 25.8 25.0 24.4
5.8 6.4 6.6 6.4 5.7 6.5
8.1 8.3 8.2 8.4 8.4 8.3 I

Test temperature Mean: 25.2
Min: 24.3
Max: 25.9

Word Review by: tf e. -oA-zo6

Excel Reviewed by: (.t 5 - GM - i003

Page 3 of 3

5.71 6.6 _ 6.2
8.11 8.41 _1 8.3

~~~~~~~~~~~~~~~~~~~~~~~~I . I - - I |I 

24.41 25.8 25.1



Client: TVA Watts Bar - Outfall 113
. Location: Rhea Count. Tennessee

Template No.: _
Test Type: Ceriodaphnia dubia 7-day Chronic

Analysts: Po, gs ,,
Dates/times: g t l/

Age of Nebnates: - _ _ _

Day
Control: 20% D 1 2 3 4 5 Remarks
Temperature-Initial a2q.4 2qs s Z.a

Final a. pA9 2,4 's s .3
D.O. Initial L 4{4@3m. (.9 1 ( 7

Final _ 5 _9 _ _ _ _1 l
pH Initial S.D 1 . O . O 

Final 
Alkalinity s5(
Hardness C _
Conductivity 1 b 16c? Ik? a..
Analyst Initials P r JŽP. > _
QA Initials 5 ' Q S

_ _ _ ~Day
2.58% Outall 113 0 1 2 3 4 5 6 7 Remarks

Temperature-Initial Qs.(, S. 2.s Q&S 'WY7 2. .3
Final _ a .o 25 1 a so 24.

D.O. Initial &-. b- t 8L .
Final _ .5 t. 3 6 L2. .5 (c.S 

pH Initial lo ?jO %. _____

- Final I 1 S. a 2. _-_ _ _

Conductivity v-, bC O I~ kol -7 l(2- ~ _

Analyst Initials Ž P j _ _

QA Initials _ __ / __
Day

5.2% Outfall 113 0 1 2 3 4 5 6 Remarks
Temperature-Initial aSLD 4 |L.} |SY 2L 2S 2 N3 _ _-__

Final ;'-1;; 2S- . .C 23
D.O. Initial (-3 -L . Li " (. .Z-t __ _ _

Final S I. |S I __________

pH Initial 8O.\ 'g. ' _________

Final I4 %3-13 _ _____.__._

Conductivity )109 Jo | t a 9 Ito% ie -) S ( 9
Analyst Initials ________-______

QA Initials |_ ______

b- O-3L)- LiiI' O4 - ol re$c rfo -- _h c 4, -t c ._ sh
r C Ac r_ -e -s rt cLAk-



Client: TVA Watts Bar - Outfall 113
Location: Rhea Countv. Tennessee
Template No.: I
Test Type: Ceriodaphnia dubia 7-day Chronic

Analysts: pe. 5XK ,4
Dates/times: l1 V*(411ZL1b311qOO

Age of Neonates: 'hr-

; ~~Day
10.3%Outfall 1130 1 2 3 4 5 6 Remarks

Temperature-Initial -2ST1 ZS. ___ g j I_ ____Sq

Final _as. fs. o _______.a

D.O. Initial (6q .-j 1 I (U1 ___._____

Final _ ( 3,( s. .' (o___as_
pH Initial Saj g *) 9.___S___

Final Le a_ _ _ _ _ _ _

Conductivity uI I b) ___8 I 1I
Analyst Initials RDi S_____
QA Initials _f_ _ O __O

Day
20.6% Outfall 113 0 1 2 3 4 5 6 Remarks

Temperature-Initial .f? 9 zq.o a S 26SS _ __o

Final _AS. 2- .O t5 _ _ _ _ 2
D.O. Initial 'Li; (o: &.S . c.i . (

Final 45-L3 G.u .S _________

pH Initial Z- 9L S 8 . __._I_____

Final _ R.S 3.9 < ___ ___ __

Conductivity ) L6 A U% _ to S I _ (.__
Analyst Initials W S 4r _ _ _P_ _t

QA Initials ___ Q .2& S M

41.2% Outfall 113 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial S2&. 0 . a9. ________

Final _A3. Z$c 2 S C _ _______

D.O. Initial ' . l 5.6 . • * 8L____3s
Final _Ls.5; ____l_____

pH Initial .0 93 v __ .Z ._
Final _ * 8. S 9. %s t. 14 l__

Conductivity iG1 jI (Io- js 1zS Il ; ___o__

Analyst Initials RY? ŽŽ 2r-.
QA Initials '14 ___) P________

bo -



Client: TVA Watts Bar - Outfall 113
Location: Rhea County. Tennessee
Template No.: I
Test Type: Ceriodaphnia dubia 7-day Chronic

Analysts: ..
Dates/times:

Age of Neonates:

________ _ _Day - /

100% Outfall 113 0 1 2 3 4 5 6 Remarks
Temperature-Initial Q.s L %a.9 al.9 Qso 2 QS _._1_I

Final

D.O. Initial 7.1 . t.9 .1 .9 - ° .0

pH Initial I D -.l j.I. lA - I . A
Final _ .- 

Alkalinity &1 9 /O
Hardness 3 ICe / 2k -

Conductivity it9 iLoo iz 'u' llI Dl 1S, a
Residual Chlorine (5 -0___ 0 .CF
SampleDate AIIS Al*S ;41- 11-7 L l L

Analyst Initials m _ _ x- _
QA Initials 0 _ p

Day
Intake 0 1 2 3 4 5 6 Remarks
Temperature-Initial 25. Q5.G asL i_ A__________.

Final -)__ .3 2i _ _ t_ _ _ 0
D.O. Initial cT4 q j c 9 031 I j __

Final Ij LA, ( G_.___ _____

pH Initial __ 3 8 _ .___________
Final _ ._

Alkalinity _ .l/
Hardness _ r /

Conductivity I SQ ) e2 , I
Residual Chlorine oo.e C 0.

Sample Date 1 6 l1 -
Analyst Initials r- _ _.

QA Initials qA 5l - 9 9 .

/

'R4a , -T"4

J4 07'AI -l IO' I 61lo

S do<O j qLC7--.- 0_>Lrc_ S a-~~~ $t o '>r e
- $} CN.o. a Dk JVr oL r t - -7. 



TOTAL RESIDUAL ClILORINE ADJUSTMENT FOR MANGANESE INTIRFERENCE

Facility Name Saiplc Date Sample rotal Residual Total Rcsidlual Clilorine
Collcctionl Received in Chlorine Tcst Total Residtiual afler Mangaanese

Date Laboratory Date/initials Clilorinei I (nWL) Adjustmen
1\& lo PXc sxC)S\ IC) 41lLh> W-g. Lio t\IIl 3q Oa 06 O C)9

V\3 14 jO3 _____ O .).( a.oq

*Used 30 gIL potassium iodide solution and 5 g/L soditum arsenite soltiioni to adijust for maniganies iterference in accordancee witlht AC C

ti.. ..AC- Copn__ktCooiiec rccIe aul

I

. ..

i 



Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003.

Appendix D

Reference Toxicant Tests and
Control Chart Information



I -

Updated April 21 2003
Control Growth KCL Toxicity Test

-Control Chart (PP)

- Source Date

SE - Fathead Chronic Control Chart

IC25 Mean S 2S Mean-2s Mean+2S

0.8018 0.1385
0.7846 0.1023
0.7763 0.0852
0.7873 0.0778
0.7808 0.0714
0.7518 0.1008
0.7494 0.0936
0.7493 0.0875
0.7275 0.1074
0.7222 0.1034
0.7203 0.0988
0.7272 0.0978
0.7375 0.1016
0.7371 0.0980
0.7425 0.0970
0.7530 0.1033
0.7582 0.1027
0.7600 0.1001
0.7621 0.0979

* 0.2769
0.2047
0.1704
0.1556
0.1427

*0.2016
0.171
0.1750
0.2148
0.2068
0.1976
0.1956
0.2033
0.1959
0.1941
0.2067
02055
0.2003
0.1958

0.5249 :1.0787
0.5799 '0.9893
0.6059 0.9467
0.6318 0.9429
0.6381 0.9236
0.5502 0.9534
0.5623 0.9365
0.5742 0.9243
0.5127 0.9423
0.5154 0.9290
0.5226 0.9179
0.5315 0.9228
0.5342 0.9408
0.5412 0.9331
0.5484 0.9366
0.5463 0.9597
0.5528 0.9637
0.5597 0.9602
0.5663 0.9579

S&ME-Fathead Chronic Control Chart

Tests Date

Page 1

S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME
S&ME

09II1/0I
10/30101

12109101
01/29/02
02/28/02
03/12/02
04/02/02
04/30102
06/18/02
07/16/02
08/05/02
09/09/02
10/08102
11/19102
12/03/02
01/22/03
02/11/03
03/03103
04/08/03

0.7039
: 0.8997

0.7502
- 0.7514

0.8314
0.7485
0.5773
0.7327
0.7482
0.5319
0.6690
0.6990
0.8100
0.8720
0.7320
0.8230
0.9200
0.8480
0.7914
0.8020

i7.3
13.0
11.0
9.9.
9.1
13.4
12.5
11.7
14.8
14.3
13.7
13.5
13.8
13.3
13.1
13.7
13.5
13.2
12.8

1.1

0.9

C.L)
0.7

-U- IC25
-rMean

_ Mean-2s
-It Mean .2S

0.5

0.3

CIV°S.

Z ^,Z>4 .



Potassium Chloride Chronic Reference Toxicant Control Chart

for Fathead Minnow

Test Test date 7-d IC 25 CT
Number (g/L KCI) (g/L KCI)

1 09/18/01 0.7039

using Moderately Hard Syntletic Water
S Control Limits SA.75 Warning Limits SA.90

CT-2S CT+2S CT - SA,75 CT + SA.75
Control Limits

CT - SA90 CT + SA.90

Cv

2 10/30/01 0.8997 0.80 0.14 0.52 1.08 0.36 0.44 1.16 0.50 0.30 1.30 0.17
3 11/18/01 0.7502 0.78 0.10 0.58 0.99 0.35 0.43 1.14 0.49 0.30 1.27 0.13
4 12/09/01 0.7514 0.78 0.09 0.61 0.95 0.35 0.43 1.13 0.48 0.29 1.26 0.11
5 01/29/02 0.8314 0.79 0.08 0.63 0.94 0.35 0.43 1.14 0.49 0.30 1.28 0.10
6 02/28/02 0.7485 0.78 0.07 0.64 0.92 0.35 0.43 1.13 0.48 0.30 1.26 0.09
7 03/12/02 0.5773 0.75 0.10 0.55 0.95 0.34 0.41 1.09 0.47 0.29 1.22 0.13
8 04/02/02 0.7327 0.75 0.09 0.56 0.94 0.34 0.41 1.09 0.46 0.28 1.21 0.12
9 04/30/02 0.7482 0.75 0.09 0.57 0.92 0.34 0.41 1.09 0.46 0.28 1.21 0.12
10 06/18/02 0.5319 0.73 0.11 0.51 0.94 0.33 0.40 1.05 0.45 0.28 1.18 0.15 -
I 1 07/16/02 0.6690 0.72 0.10 0.52 0.93 0.32 0.40 1.05 0.45 0.27 1.17 0.14
12 08/05/02 0.6990 0.72 0.10 0.52 0.92 0.32 0.40 1.04 0.45 0.27 1.17 0.14
13 09/09/02 0.8100 0.73 0.10 0.53 0.92 0.33 0.40 .1.05 0.45 0.28 1.18 0.13:
14 10/08/02 0.8720 0.74 0.10 0.53 0.94 0.33 0.41 1.07 0.46 0.28 1.19 0.14
15 11/19/02 0.7320 0.74 0.10 0.54 0.93 0.33 0.41 1.07 0.46 0.28 1.19 0.13
16 12/03/02 0.8230 0.74 0.10 0.55 0.94 0.33 0.41 1.08 0.46 0.28 1.20 0.13
17 01/22/03 0.9200 0.75 0.10 0.55 0.96 0.34 0.41 1.09 0.47 0.29 1.22 0.14
18 02/11/03 0.8480 0.76 0.10 0.55 0.96 0.34 0.42 1.10 0.47 0.29 1.23 0.14
19 03/03/03 0.7914 0.76 0.10 0.56 0.96 0.34 0.42 1.10 0.47 0.29 1.23 -.0.13
20 04/08/03 0.8020 0.76 0.10 0.57 0.96 0.34 0.42 1.11 0.47 0.29 1.23 0.13

Note: 7-d IC25 = 7-day 25% inhibition concentration. An estimation of tlle concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia
reproduction for the test population.

CT = Central tendency (mean IC25).
S = Standard deviation of the IC25 values.

SA.75 = Standard deviation corresponding to the 751h percentile CV. SA.75 = 0.45, as determined by USEPA for the method and endpoint.
SA.90 = Standard deviation corresponding to the 90'" percentile CV. SA90 = 0.62, as determined by the USEPA for the method and endpoint.
CV = Coefficient of variation of the IC25 values.

USEPA. 2000. Understandinig and Accounting for Metlod Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

I
I,. I
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.3..

Precision of Endpoint Measurements
Sodium Chloride Chronic Reference Toxicant Data
; ' for Fathead Minnows

using Moderately Hard Synthetic Water

Control
Test date Survival

*Control Mean
Growth

M%) (dry weight/larvae)
(%) ~(mg)

Cv CT MSD

for Control
(%) Growth CV

(%)

PMSD

,,; _ , Vr+%- Kl, t .

. t . . \ . � \ -

.:, s>of:-; ^

... . . M , .

- .. ;S i- 5

- .- - -.

w . ., J s. .-

e ; ! 6

u 1 T 4 D*j w

n t � o s- > ; + '

'S';'.;s-,.*'

: .. - !. 1,, ;, z_ ,

CT - :<- -
. ;.

(.) for PMSD
(%

I 09/18/01
2 10/30/01
3 11/18/01
4 12/09/01
5 01/29/02
6 02128/02
7 03/12/02
8 04/02/02
9 04/30/02
10 06/18/02
11 07/16/02
12 08/05/02
13 09/09/02
14 10/08/02
15 11/19/02
16 12/03/02
17 01/22/03
18 02/11/03
19 03/03/03
20 04-08-03

95
97.5
100
100
100
97.5
92.5
95
100
97.5
100
90
100

97.5
92.5
95

97.5
92.5
97.5

90

0.839
0.705
0.850
0.493
0.669
0.723
0.662
0.813
0.460
0.696
0.338
0.538
0.508
0.715
0.674
0.504
0.403
0.555
0.509
0.434

7.5
10.1
8.6
12.3
8.1
9.9
8.0
10.4
6.7
9.2
8.0
6.2
6.0
11.0
13.7
7.4
7.0
8.1
5.1
10.9

0.1769
8.8 0.147
8.7 0.1188
9.6 0.08
9.3 0.1115
9.4 0.2536
9.2 0.1316
9.4 0.1757
9.1 0.0789
9.1 0.1965
9.0 0.1407
8.8 0.1531
8.5 0.1542
8.7 0.1988
9.0 0.087
8.9 0.153
8.8 0.1422
8.8 0.1567
8.6 0.0673
8.7 0.1357

Test
number

21.1
20.9
14.0
16.2
16.7
35.1
19.9
21.6
17.1
28.2
41.6
28.5
30.4
27.8
12.9
30.4
35.3
28.2
13.2
31.3

21.0
18.6
18.0
17.8
20.6
20.5
20.7
20.3
21.1
22.9
23.4
23.9
24.2
23.5
23.9
24.6
24.8
24.2
24.5

, � -� ._: I -



FATHEAD MINNOW TEST INFORMATION

Test Name: S&ME Chronic Reference Test

Test Conducted From:. 1 1 b?

Sites/Concentrations: 1. n 1
2. Q 70 m9 g I L
3 - 5wcng L

Stock (if applicable):

Control Water Type (/):

Moderately Hard Water + Trace Minerals

Other (descnbe):

Dilution Water Type (1):

Moderately Hard Water + Trace Minerals

Other (describe):

Source of Test Larvae (V):

S&ME * 

Other (describe):

Date Larvae Hatched: J| - J t3-

Record of Minor Test !ion-Conformitv

Date:

Description of Non-Conforrnity:

Initials:

(Day 0) To . t i X o3

r L
1000 , 1 \

1.SP0 =1L 

~ . .

: w w * v t -r *; * ~~I

(Day~~~~~~~~. 7).;= .-

E

E

H i l-7 - 41S )
Hatch Time: i - 05312-, Initials: 

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewed By:/ /. ,J)((ReviewerInitials) on ' | e? (Date)

REV.01, JANUARYOO (fathead test info)



Fathead Minnow Daily Test Information Logsheet

Test Name: Chronic Reference Test Test Dates: 4 - Al'

Daily Test Temperature Information Feeding lnformation Chage, rTt
information (25Ad0C) (feeding interval 6E lh) Temination Control Water Carboy

No. and
Date andIncubator Temp. Therm. Fed 1 00 uL

C,C)es IucTp No. Brine Feeding Start Time End TimeInifials No. ~Shrimp tm
a.m. P.m Carboy # Date Prep.

4 la I OS I MP5'.0tR 13c0 o 3C 2- Lq/q63
_____ pS __ ___ pmnt5 J30 IOQ lqa w

Day2 I o 26.1 2 . 1 _ PU4 1Q400 V, 419-

12 ?S: *___ | Pm: 1 1325 5- LW/9/63

Day 2 4) 2 = *D X5 a

DM4' 1r3 I25. 2 o l pmp: ecro )SOS( )32S >5 kL4 l l6-3 D~y4' a,-. G _ 1 3eo _am:
J SA 2.. o. LCG )30 

Day7 5 ar
____ ~~~~~~~ ) ~~~~~3cV2(-O -



Client: S&MI

Location: SW

E Chronic Reference Analyst:

WME Laboratorv . Dates:

CUMULATIVE SURVIVAL OF P. PROMELAS IN CHRONIC TEST

A B C D
b1 1 1 r, I t I 4f

2 in 16 l0 _.
Control 3 j LI a o
Mod. k 4 to kQ W %0

Hard Y 5 CL 0 cX
6 jf

1el 2.' JQ So to o2 9 Q. ... Q 10
250 mg/L 3 C, 1 . I O l I

(KCI) , 4 ,Q to
5 ko to \o _

BI6 8 t 0 
7 lr s C

P?/%h" 1 O )O I C _
2 IO , o o

500 mg/L .3 1 0 0C)
(KCI) ir 4 WD __ ,c _

5 c _ \c to o
6 I 10 C

__ _ 7 21-O q 

2 1 1 D JO , 0o
. , 2 9 iO~ LQ I0

750 mg/L <33 -a 1 - 9
(KCI) - 4 ko t _

cS'- 5 .r ' % 

6 CR -- -
C87 C 9 ; 

1 9 L q
aNI<R 2 10 iO- 

1000 mg/L - 4 % ___

(KCI) 5 L - 3
6 _ 6 .i±2-
7 ( 

REPLIC
DAY

CONC. Initials NO. A

ATE

B C 0

P>l 2 J O
1500 mg/L 3 0 0

(KCI) 9'- 4 0 co
JA 5 o 0 o

AA6

_ _ 7 -: ~
2 .
3 .

4 .

5 _ _

6

7.

2 _

.~~~ _ 4 = -_ __

7

1

2

.3
_6 _-___ ___

_~~~~ _ 3 _ -__

34_ _ _ __ _ _

4 _ _ _ __ _ _

56 _ _ _ _ _ _ __ _ _

67_ _ ___ _ _

* +__ _

23 _ _ _ _ _ _ __ _ _

34 _ _ _ _ _ _ _ _ _ _ _ _ _ _

4 _ _ _ __ _ _

56 _ _ _ _ _ _ _ _ _ _

67_ _ _ __ _ _

CONC.

REPLICATE-
- DAY

Initials NO.

P; . .. . : -



. Client: S&ME Reference Test
Test Conducted By: R4A
Date Weighed '-ilu 16 -

FATHEAD MINNOW SEVEN DAY TEST ., - t.. -
RAW DATA -. -

SURVIVAL AND GROWTH . Ove Temp
- ' ^ ~ ' ' . - Oven Temp -- 7'

-Test Dates:- 4I -411S 163 ( 0C)ii S.
- Comments.i___^-_-_-_____________

- Began drying (date/time) I S h p O '

End drying (date/time) LlJjioc,^'

# Live # Original
Rep. Fish Fish

Pan
Tare

Weight (mg)
Dry Weight

Pan + Fish (mg)

Groups Dry
Weight

(Pan + Fish
minus Tare) (mg)

Mean
Dry Weiaht (ma)

Control A ID Mq L J3 _____ 3 ____O _

B ) ) Ito 1 -:lA . o b3 ) 

. C q ID 10 ~ 1 ? _ _ _ _ _ _ *R _ _ _ _ _ __c ,t O .

.__ D _. 10 lqi1. tC: I3 \ 'A1 .a t 3I

250 mg/L A _ I O aso R .n9 _ _ 4 S-.

B _____ (0 5 _) ____. O. 3i7
c 0 I 14 3.i> ___A___

D _ _ _ _ ( 0 _ _ _ _ _ _ _ _ _ _ _?a. a .

500 mg/L A 1 . I 3
B 10 O 10__ 3 3o O .L41
c I 0 lSS .s2 2 3 0

D I1 IL) 1a c 93 o _ _ _ _ _ _ ._ _ __._ _ _

750 mg/L A __ D qq . o a s_ .Q 2 _ _-

B ID _;n o.'SS I .3 L9 %

. _ __ _ C ( 10 o _ _ _ _ _ _ . 6 l 9 .% .S1)

D 1 to _a___,__ (_o v____3__A

1000 mg/L A I0 . I cpO4 .95 ______. S____1_

B 1 10 tact a.4 \aq -u ___ _

C lo _ _ _ _ _ _ _. _ _ _ _ _ _ _ _ _ _

D 1 l, 3. 3( S.a .

A.

Exposure &
Repl.

-: . -.1 O.- ; -; ^ , ,.

. . e



Larval Fish Growth and Survival Test-7 Day Survival -. z
Start Date: 480130 TetD:rf4fsSample ID: ,REF-Ref Toxdcant
End Dae: 4/15/0313:00 LablD: S&ME Sample Type: KCL-Potassium chloride .
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas -

'Comments: - -
Conc-mg/L 1 2 3 4

D-Control 0.9000 1.0000 0.9000 0.8000
250 0.8000 0.8000 0.9000 0.9000
500 -0.7000, 1.0000 0.8000 0.7000
750 0.8000 0.9000 -.0.6000 0.7000 - -

1000 0.6000 0.7000 0.7000 0.1000
1500 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root
Conc-mgIL Mean N-Mean Mean Min Max CV% N

D-Control 0.9000 1.0000 1.2543 1.1071 1.4120 9.935 4
250 0.8500 0.9444 1.1781 1.1071 1.2490 6.954 4
500 0.8000 0.8889 1.1254 0.9912 1.4120 17.662 4
750 0.7500 0.8333 1.0584- 0.8861 1.2490 14.733 4

*1000 0.5250 0.5833 0.7975 0.3218 0.9912 40.253 4
1500 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4

1-Tailed
t-Stat Critical MSD

0.554 2.360 0.3246
0.938 2.360 0.3246
1.425 2.360 0.3246
3.321 2.360 0.3246

Auxiliary Tests
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0.25)
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV
Dunnett's Test 750 1000 866.025

Statistic
0.94207
5.33512

TU MSDu
0.26077

Critical Skew Kurt
0.868 -0.8093 1.72125

13.2767
MSDp MSB MSE F-Prob df

0.28874 0.12228 0.03782 0.04222 4,15

Reviewed by: ID

-

Page ToxCalc v5.0



Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/8/03 13:00 Test ID: refO4O3fg Sample ID: .' REF-Ref Toxicant
End Date: 4/15103 13:00 Lab ID: S&ME Sample Type: KCL-Potassium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: PP-Pimephales promelas
Comments: - *-- -..... --
Conc-mg/L 1 2 3 4

D-Control 0.3750 OA380 OA910 0.4320
250
500

- - 750
1000
1500

0.4520 0.3270 0.3100 - 0.2370
0.3030 0.4720 0.3590 0.2480
0.4730 0.2480 0.3570 0.3280
0.3410 0.3220 0.3510 0.0220
0.0000 0.0000 0.0000 0.0000

Linear Interpc
Point mg/L SD 95% CL(Exp) Skew
IC05- 59.5064 108.319 23.9033 806.72 2.8051
IC10* 119.013 181.187 47.8067 1137.14 2.0208
IC15* 178.519 245.365 71.71 1172.32 1.1021
IC20* 238.026 293.221 95.6134 1479.06 0.1239
IC25 801.69 301.38 0 1189.49 -0.3674
IC40 995.825 122.377 540.058 1218.91 -1.3704
IC50 1081.08 92.9263 770.357 1265.02 -0.7196
' indicates IC estimate less than the lowest concentration

olation (80 Resamples)

1.0 -

0.9 

0.8]

0.7

c 0.6

CO 0.5
n

A 0.4

0.3

0.2

0.1

0.0
0 500 1000

Dose mg/L

Reviewed by: Uo

1500 2000

-

-

Page 1 ToxCalc v5.0



Larval Fish Growth and Survival Test-7 Day Growth 
Start Date: 4/8103 13:00 Test ID: refO4O3fg . Sample ID: - REF-Ref Toxicant
End Date: 4/15/03 13:00 Lab ID: S&ME Sample Type: KCL-Potassiurnchloride
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species -" PP-Pimephales promelas
Comments:

Conc-mgtL 1 2 3 4
D-Control 0.3750 0.4380 0.4910 0.4320

250
500
750

0.4520
0.3030
0.4730

0.3270
0.4720
0.2480

0.3100
0.3590
0.3570

0.2370
0.2480
0.3280

Transform: Untransformed 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

D-Control 0.4340 1.0000 OA340 0.3750 0.4910 10.930 4
250 0.3315 0.7638 0.3315 0.2370 0.4520 26.944 4 1.730 2.290 0.1357
500 0.3455 0.7961 0.3455 0.2480 0.4720 27.710 4 1.A94 2.290 0.1357
750 0.3515 0.8099 0.3515 0.2480 0.4730 26.514 4 1.393 2.290 0.1357

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9149 0.844 0.46543 -0.5616
Bartletts Test indicates equal variances (p = 0.71) 1.39661 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 750 >750 0.13567 0.3126 0.00859 0.00702 0.34353 3, 12

p 5 31.3

Reviewed by: 3

-. I .I �- 1. .11 I - I .- I . . . I 0- '. � . . � � -..�
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Daily Chemistry Data - Fathead Minnow 7-day Chronic
.s Client: S& Reference Test Analysts: An; -ts.-k O)IJ

Location:" S&ME Inc. Laboratory - - Daestes: al'
TemplateNo. t-Age f laae: 4

Control:(Mod.Hard) 0 1 2 3 4 5 _ 7 7 Remarks
Temperature-Initial 2S a -A.9 Zf 4 '

Final _ 83 ai 2 3_'
D.O. Initial Io.9 IA Lt.9 6. 5 - .o l. .

Final G,.0 6.% 6o.2 ' ... o L .S 5 l. 
pH Initial 1 i19 __ _ R_ _t_ I .t l. _

Final _ .LP I.S q*:-
Alkalinity __ ___$9 57. 62 
Hardness q2 C 9 tg q q _

Conductivity 393 R S-7L4 39q _
Analyst Initials __ j 
QA Review Initials r _ _ ; p P

Day 
250 mg/L (KCl) 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial 2S .q -A43. asq . es v"' _

Final _ :l . t a.
D.O. Initial 6. . (L. ( u. .S ___

Final _ .9 L1.0 6 0 5. U.0 5.
pH Initial 0 ? ac? O . I %. _____

Final _- i.% t ;.& _______

Conductivity V5L 1 ____(oQS_____

Analyst Initials -c j, Po __ ___

QA Review Initials gS _ A P r ( tr
Day

500 mg/L (KCl) 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial 2 ev a5-i . ZS 5______._ _

Final _ - 2q.S 
D.O. Initial u.Y . LA (o.: .

Final _ 9 16 &,0 S.6 5

pH Initial p.0 ; . c2 __ _O_______

Final - 7 __________

Conductivity \ _ _ jq. vs c_
Analyst Initials W f U . . x 3

QA Review Initials I q LWj ,9 I An I J s
NOTES:

Page 1
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Dal t-1.ow7dy hoi

:~~~~~~~~ -g

Daily Chemistry Data - Fathead Minnow 7-day Chronic
Client: S&ME Reference Test Analysts: __ j

Location: S&ME Inc. Laboratory
Template No.:: I

Dates/times:
Age of larvae:

-_ _ _:__ _- D a -- _ _ _ _

750 mgfL (KC1) 1 2 3 4 5 6 7 Remarks
Temperature-Initial *?4.&.e) .2I.3 )' zs __ __ _p_

Final _ 1 iA24 aS .0 .. z 
D.O. Initial S ( L ; L. _____.___

Final _ ?5.• S. _____I__

pH Initial IS o c C O D o 0__________
Final -_.j . __________

Conductivity I rS(1 I 1E(49 2 u.A lt?b'-I __I_______

Analyst Initials -2 _____

QA Review Initials BJD _- ________

Day
1000 mg/L (KC) 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial vF e .' b W ZQ. b -S. asd,

Final 0 ;C 2 4.3
D.O. Initial PI. lj T Z ____S____

Final L,cO g -S S
pH Initial ,. .O ' .5 '5 0 0\ t . .

Final -+. L. Ij.
Conductivity l qW; I n, 20Z I aQ0 - L ;se Q,o
Analyst Initials 4- N I
QA Review Initials ___I - A {

._ _ __ _ _ = _ = Da = _

1500mg/L (KCl) 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial 2S. i 5 - -

Final_ _ _ _ _ __ I
D.O. Initial CA .S 5&(9 _ _ _

Final _ L.O 5_ ___I_ | _/

pH Initial 8.o 3.Z _______o_,'_

Final_ _ _ _ i /
Conductivity o9 C a- 2fiC _
Analyst Initials 13D _
QA Review Initials -,I ___

Stock Solution Date q8 4413 WIS ' &t 3 4i 3 __ I

NOTES:

Page 2
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INV.~~~~b ~_

SSM5.CD Ch,xni Con" Criart

Updsi4ApriP 15,2003
IC25 N*C.T=icftyTeat
Cocul C3Alt (CD)

Saurce Dae 1=ZS mean S 1S Mo2s2 Meot2S

.SMB 10d2.01
S&m 11/27/01
S&mE 12l/OI
S&ME ot20
S&ME 021UO0
S&M2 03tt3/02
S&1E 0W12
S& 05/15=
S&M 061/ll
5&E 07/30I0:
S&ME 01/1310.
S&NI 09113t0:
S&MB 10/21/0:
S&M 111810:
S&MB 12116/0:
saME O/1OU0
S&ME 02/4M.
5WE 03/0310:
S&MB 03/17/0-
S&ME 04/08/0:

M,1Y-13-:303 07:25

Pas I

e65 970 23i2
P. 002

CV%Y

1.1200
1-M00
1.1200
1.1800
1.0700
I.1700
1.0800
1.0500
0.5700
1.0800
1.000
1.1400
1.1200
0.8900
13000
1.1600
1.1000
0.9100
0.99DO
1.1006

1.2050
1.1767
13775

1.1560
1.1583
t.1471
1.1350
ID5C

1.1030
1.1018
1.1050
3.1062
1.0907
1i.980
1.1019
1.1013
1.0911
1.0838
1.0868

0,1202
0.0981
0.0802
0.0844
0.0751
0.0752
0.0776
0.1144
0.1081
0.1026
0.08
0.0944
0.1075
0.1074
0.1049
0.1016
0.1084
0,1079
0.1051

0.404
0.1963
0.1601
0.t689
QS115
0.1504
0.1553
0.2287
0.2162
0.2053
0.1970
0.1888
0.2150
0.2148
0.098
0.2031
0,21G8
0.2157
0.2102

0.9646
0.9804
1.0172
0.9371
1,0069
0.967
0.9797
0.8768
0.5868
0.3965
0.9080
0.9174
0.81757
0,8132
0.8921
0.8936
0.8743
0.8700
0,t766

1.4454
1.3730
1.3378
13249
1.3098
1.2976
1.2903
13343
1,3192
1,3071
1,3020
1.2949
1,3058
1.3121
1.3117
1.3049
3.3079
1.3015
1.2970

10.0
1'3
68
7,3
65
61i
6.1
10.3
9.3
93
8.9
8.5
9.9
9.8
93
9.2
'9
9.9
O.,

$&ME.COro Chronk Conlro Chni

...... ... ...... l. ..... . ...... . ...... I a fs
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I ... . - --- ~ ;7. lcjl i I -DOU'Ir Nu. 036 P. 4

Sodium Chloride Chronic Reference Tosicant Data
for Ceriodaphnia dub a

using Moderately Hard Synthetic Water

Testdate Control MAean
Test date Reproduction

(offsprinlfemale)

27.7
23.2
24.8
23.5
17.3
23.3
24.6
28.6
28.7
20.6
29.7
28.8
25.4
29.3
24.9
20.8
26.8
31.4
29.0
24.9

cv CT

for Control
(%) Reproduction CV

(%/o)
10.1
8.6
12.3
8.1
9.9
8.0
10.4
6.7
9.2
8.0
6.2
6.0
11.0
13.7
7.4
7.0
8.1
5.1
6.2

21.5

8.6
10.5
9.7
9.7
9.4
9.6
9.2
9.2
9.0
8.7
8.5
8.7
9.1
9.0
8.8
8.8
8.6
8.4
9.1

MSD PMSD CT

(0/6) fbr PMSD (%)

3.0
4.3
2.1
4.3
6.1
4.7
3.2
6.2
6.1
5.0
6.2
5,0
5.5
9.6
3.6
4.0
4.0
6.2
5.6
4.5

10.8
18.5
8.5

18.3
35.3
20.2
13.0
21.7
21.3
24.3
20.9
17.4
21.7
32.8
14.5
19.2
14.9
19.7
19.3
18.1

18.5
13.5
15.1
20.1
20.1
19.0
19.3
19.6
20.1
20.2
19.9
20.1
21.0
20.6
20.5
20.1
20.1
20.1
20.0

MAY-13-_303 07:26

Test
number

1
2
3
4
5
6
7
S
9
10
11
12
13
14
15
16
17
18
19
20

10-29-01
11-27-01
12-10-0]
01-22-0*
02-18-0:
03-13-02
04-03-02
05-15-0V.
06-11-0:
07-30-02
08-13-02
09-13-02
10-21-01
11-18-0'
12-16-0 2
01-08-03
02-24- 3
03-03-Q3
03-17- 3
04-08-L 3

865 970 2312 P. 004



Sodrum Chloride Chronic leference Torteant Control Chart
for r.erlefaphioli dul3a

using Miaderately lard Synibelic Water

Test Test date 7-d IC15 CT
Number (g/LNaCI) (LNaCl)

S ControlAumits SATs Warnnglinits SA,,
CT-2S CT+ 2S U - SA. J CT 75

CoutrolLitits
CT -SA.,, CT +SL

1 10-29-01 1.120'
2 11-27-01 1.290
3 12-10-01 13120
4 01-22-02 1.180
S 02-18-02 1.070
6 03-13-02 1.170
7 0403-02 1.080
8 05-15-02 1.050
9 06-11-02 0.870
10 07-30-02 1.080
11 08-13-02 1.090
12 09-13-02 1.140
13 10-21-02 1.120
14 11-18-02 0.890
15 12-16-02 1.200
16 01-08-03 1.160
17 02-24-03 1.100
18 03-03-03 0.910
19 03-17-03 0.990
20 04-08-03 1.107

1.205 0.12 0.96
1.177 0.10 0.98
1.178 0.08 1.02
1.156 0.08 0.99
1.158 0.08 1.01
1.147 0.03 1.00
1.135 0.08 0.98
1.106 0.11 0.88
1.103 0.11 0.89
1.102 0.10 0.90
1.105 0.10 0.91
1.106 0.09 0.92
1.091 0.11 0.88
1.093 0.11 0.88
1.102 0.10 0.89
1.102 0.10 0.90
1.0-91 0.11 0.87
1.086 0.11 0.87
1.087 0.11 0.88

1.45 0.54
137 0.53
1.34 0.53
1.32 0.52
1.31 0.52
1.30 0.52
1.29 0.51
1.33 050
1.32 050
1.31 0.50
1.30 0.50
1.29 0.50
1.31 0.49
1.31 0.49
1.31 0.50
130 0.50
131 0.49
130 OA9
1.30 0.49

0.66
0.65
065
0.64
0.64
0.63
0.62
0.61
0.61
0.61
0.61
0.61
0.60
0.60
0.61
0.61
0.60
0.60
0.60

1.75 0.75
1.71 0.73
1.71 0.73
1.68 0.72
1.68 0.72
1.66 0.71
1.65 0.70
1.60 0.69
1.60 0.68
1.60 0.68
1.60 0.69
1.60 0.69
1.58 0.68
1.59 0.68
1.60 0.68
1.60 0.68
1i. 0.6B
1.57 0.67
1.58 0.67

ANoic 7-d1C2 5= 7-day2 25%inibition concentltioa A estimton of the oncnt(ion ofsodimnchlniidetlatwid ua 25%Tcducon in Ceriodapi
reproduction forthec test population.

Cr= Central tendency (mean C25).
S= Sandard deviatioa ofthe 1C values.

S. Saard deviatiaO caoesponding to the 75'SpCrcentile CV. SA75 O45, aS determined bY US PA fOr he mCehtd and endpoin.
S.K 0= Standard deviatio corresponding to -e 9 percentilc CV. sA' t0.62, as detenDnia by the USEPAfor Cmiedld and endpat

CV C ffI;lc; Ofrva;Liufion ori TCi , 1 rr5.
USEPA. 2000 UndersWtding and Accounting for Method Variabiliyin Whole EffluentToxicity Aplica 'Under{heNaD?OflhU1a1nt
DiSChrge Elimination Program. EPA-833-R-0D003. IUSE monmnta1 Protection Agency, Cincinnti, OIL

In

L4E

9

t!,
w..
a9~ 

(A

m
tn

(3

N
w,I

cv

I.
I

2
I'

0.46
0.45
0.45
0.44
0.44
0.44
0.43
OA2
0.42
0.42
0.42
0.42
0.41
0.42
0.42
0.42
0.41
0.41
0.41

1.95
1.91
1.91
1.87
1.88
1.86
1.84
1.79
1.79
1.78
1.79
1.79
1.77
1.78
1.79
1.78
1.77
1.76
1.76

0.10
0.08
0.07
0.07
0.07
0.07
0.07
0.0
0.10
0.09
0.09
0.09
0.10
0.10
0.10
0.09
0.10
0.10
0.10



CEJUODAPJfNI TEST INFORMATION SHEET

Test Name Co-ni fczi eIst

Test Conducted Pr,)= I S 3

Site$/COncmerPtO-1: 1- cjtw s>

_(Day 0) To lI °. i

4. o=%
5. t)0t
6 ,__onn-'1OC,,

(Day 7)

2 Mfr9l-
32nn",

Stock (if appicabl ): v

Control Water Type (v/):

20% Dili4e Mineral WAte + Trace Minerals

Other (Lscribo)

DilutionWator ype ():..

20% Dil e Mineral Water + Trace Minmerals

Other (dscribe):

Source of Test C rganisrns: S&M.E brood boarn

'-a 

I nos.

Age of Test Org nilsms:

Isolated neoute: for test on ( (date) fom &Y . to las55. (time) inia&l

Record of Mino e Test Non-Conformity -

Date: _

Dascrij don of Non-Conformity;

In i l . _ _ _ _ __ _ _ _

Datc:
Descrit-ion of Non-Conformity:

Ini_h;

Test Log shees (!A Reviawed ((viever Iitials) on (Date)

REV.OI, ianuazy C J (cedadsphnl i sheet)

MiY-13-2303 07:26 B65 970 23i2
P. 005

-

- --

- . w -~ A..r, 

I

I



Ceriodapbnia Daily Test nforuirnULogseit

rcstNmne: SMEChmnicReferenceTst TestDatcs: 4 l - DI4S

D- I * I| I 'estlwtiatian, Water

infionnatiou (cup -25i1C) |ee I uun | Teinatio COntrrWaerC oy

No. and
Ailditinna corn~isDate and ThubatorTemp. (°C) Them.ed 100 E YCIDate Fed 0 DaL Selanashm : htTime E= 7% e

Initials NO. RDYCT Selenashm Date

am. pin C_boy# DaW1Pxep.

Day 0 A.0
_____a I O ___ ___A_ 44LADS 2J51 )°S 3L4b I5 14 3

Day I q I c;

~~.S.g 2-&~~~Z. 13&oQ WI&4/3 t)3&-o_ 10J7it a( I3 i3J q'oo
Dayt 151 ag 44t :7)5-)C Li L?- 312mml IK130 :4S 3 q4 1,71

D% if S %§ PS W51. IS 3SqO3 I 33- 1 3so 3 q11163

Day 6 &

P 5 1 > l s 5 ^ o as .o . ,3Ss5Z3lS4 C)t3t30 t5 3 °h

bJI!5LQ rS. I as.a i3c 2JvOs /sI3 Ivq 3/zLiJ3 13 13 3 ____eS 

Day 6

AI 14JO3 .139t sS1]03 13YO 3/7053 13JS 13.0 2 13I3
Da t 7 soAo _ b@X 137 e _

L9

0
-a

0'i

m

03
rD

wj
N-

-U



P.9

Ceriodapkaia 3-Brood Survival anl4 Reproductlon
Raw Data Sheot

Client: Chronic Refernce Test
Location: E .c.
Analysts: M3A _.c

: : ~ j

- I - U - U - - Y - - I - V - - V - - U -

Conc.

Control

_L~ __. I .- I I L-1 lo f 1 W - I . 1 

_-_ _ _ R~eWicate No. of No. of live No. of Young Per
1 234 5 6 7 8 9 rO Young Aduls Origa1AdultS Adult

X~~~ ' ' _ _ __ -_|.I_I____ 

.E-1 a> _ - - I1-r- -, -

500 9 3 C =- _n 1l _
mg/L __ _ 4 _ _ L Az to °' -
NaCi j- S 0 , %2 | *,I t o c.

Wa 6 IL o 2 a 0 J1_4 cl Jq I
To 1I 3 a 1 1 , 7L k -I i

Total D_ _T a -l,111t1f;O Is o I x o
-a n�d � i - - . -4- &

Replicate - No.of No. ofiY No. of Young Per
- | - tl 2 3 4 5 6 7 I8' 9 1O Young Adulta OfinalAdults Adult

I o -- b 
TInit,$ Day- - - - - - - -

W1 ) --el -1-~ T-

750 - = - I
mgfL 4 1t % Oj _ j S&=NaCl~5~Q_.j ___to___

NaILL Q I L _ t -I O;
11 7 I: =L I J

_ _j~ .&Jf ___C_

Page 1

MIAY-13-20o3 07:27 865 970 2312
P. 009

R to. of No. of live No. of Young Per
YountI Adults Orinal Adults I Adult

l.r,.it. Day - _ -- e -_A __

-fi 4 Ii a - 5Z~ .J..W 90 'A 0.3

6 Ca _ QI Q Cw&O Q 1 0 I O j
JI 7 mc L; io ; o j z1 o {' n _J. .Jqt

9.?.

-

NO. 3

I

I 2 3 4 5 6 7 8 9 110

Tata ann ? ns ox>, , t -t I Pq PIL1a ctaaq I ,%a -

] W ica:t_



- - - - II .I Od L' V NO. 036 P.10

I Ceriodaphla 3-Drood Survival and Reproduction
Raw Dta Sheet

Client: Qhroniq Rcfere'o& st
LocatOn: a&Mm.1m2

Replicate _ No, of No. of live No. of 1o0mg Per
1 2 3 4 678 971dOYmg Adults OriglnalAdlts Adut

Init. Day - - - -_ _ __

2 CS_== = =9 O 10 J 
3 _ I 0 LQ

1000 J' 4 + _3_

mgL __5 _-__ to
NaCI r 96 t) 1 1 s 1 1 to , 6 .A9

's. 7 C? . co

1500
mg/L
NaCI

4-.---- - - r . -

Rlcate
6 7 8 9 10

No. of No. of live| No. of
Young I Adults I Ordial Adults

Young Per
Adult12 3 4 5

mit. Day _ . _ _- --' |- -' | - |

5 P -y-- --- J 

2a L. = L 1 _ =n 1 0 O&~ ~~ 67 -s11 i……' 7_ _ _ _ _._ _ __i ? 5 H I'
[~~~~~~~~~~~,__. i11 __.__1 

Re-Ucae No. of No. of live No. of Young Per
2 3 4 6 1 7 8 9 OYoungi Adults Orlgin4lAdults Adult

Init, Day__ _ _--

I s X L_ __ _ 0 
I _ _ _ 

l2000 2l4-L l LLfW LI1l ' §I
mgfL 5 f

CI 

7Toal___ _

4'
', 3,c0o

i.&3

'I

Page 2

MAY-13-::j03 07:2? 865 970 2312

r-, L.- t MiSt --AJ I
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NO. 6 P. I

Ceriodaphnli SU l and Reproduction Test-7 Day Surival
Start Date: 4/8/2003 13:45 Te I: Rf4O3cr Sample 1D: REF-W Toxicant
Enc Date: 4115/2003 13.30 Lab ID: &ME NC. 84mple Typo: NACL-Sodlumchode
Sample Date: Protocol; EPAF e1-EPA Freshwater Test Species: CD-Cedodaphnla d4lbia
Comments: -

Cone-nm/L 1 2 3 4 5 6 7 a 9 la
D-Carntrol 1.0000- 10000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

500 .00 1.0000 1.0000 1.0000 j.0000 1.0000 1.0000 1.0000 1.0000 1.0000
750 1.0000 1.0C00 1.0000 1.0000 1.0000 1.0000 1.0000 1,0000 1.0000 1.0000

1000 1.0000 1.OC00 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1500 1.0000 1.OCOO 0.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 1.0000
2000 0.0000 0.00D0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher'a I-Tailed
Conc.mg/L Mean N-MIan Rasp Res Total N Exact P Critical

D-Cntrol 1.0000 1.0.100 0 la 10 10
500 1.0000 1,0300 0 10 10 10 1.0000 0.0500
750 1.0000 1.0J00 0 10 10 10 1.0000 0.0500

1000 1.0000 1.0)00 a 10 10 10 1.0000 0.0500
150C 0.7000 0.7300 3 7 10 10 0.1053 0.0500
2000 0.0000 0.C00 10 0 10 10

Hypothesis Test (1-tall. 0.0I NOEC LOEC ChV ru
Flsher's Exact Test 1500 2000 1732.05

Page 1 ToxCal v5.0 Reviewed by: Lo

865 970 2312
P.011
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NO.E36 P.13

_ =- C=ri oda nia Survival and grodction T . roduction
start Date: 4/8/2 03 13:45 Test I: Ref4O3er samnple ID: FtEF-Ref ToIc4nt
End Date: 4;1512003 13:30 Lal ID: S&Mr INC. Sample Type: NACL-Sodium chlorlide
SaMple Date: Protocol: EPAF 91-EPA Freshwater Test Species: CO-Cedodaphnla dubla
Comments:
Conc.mn 1 2 3 4 5 6 7 5 9 10

D-Control 37.000 23.C:30 25.000 25.000 26.000 24.000 28.000 18.000 24.000 18B.000
500 28.000 28.CJ0 21.000 23.000 28.000 26.000 20.000 22,000 31.000 23,0D0
750 27,000 33.COO 26.000 28.000 2B.000 26.000 31.000 34.000 28.000 26.000

1000 22.000 18.C00 25.000 30.000 23.000 21.000 27.000 24.000 20.000 17.000
1500 9.000 O.COO 0.000 8.000 13.000 14.000 17.000 2.000 0.000 12.000
2000 0.000 O.C00 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Transform: Untransformed 1Tailed isotonlc
Conc-mg/L Mean N-MMlan Mean Mn Max CV% N t4tat Critlcal MAD Mean N-Mean

D-Control 200 1.UO 24.900 18.000 37,00 21.540 10 28.200 1.0000
500 25.000 1.0J40 25.000 20,000 31.000 14.727 10 -0.049 2.223 4.509 26.200 1.0000
760 28.700 1.1326 28.700 26.000 34,000 10.264 10 -1.874 2.223 4.509 20.200 1.0000

- 1000 22.700 0,9118 22.700 17.000 30.000 17.827 10 1.085 2.223 4,509 22.700 0,8684
'150C 8.400 0.3373 8.400 0.000 17.000 71252 10 8.136 2.223 4.509 8.400 0.3206
200C 0.000 O.C300 0.000 0.000 0.000 0.000 10 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
ShaproWilk's Test lnoicates ormal dIst0bution (p > 0.01) 0.98276 0.93 C.27392 0.28416
9arttle's Tes: :ndicates equal variances (p a 0,24) 5.51255 13.27.7
Hypothesis Test (1-tall. 0.O12. NOEC LOEC ChV TU MSu MSDp MS MS F-Prob df
Oyinnett's Tes:. 1000 1500 1224.74 4,50922 0.18109 619.33 20,5667 2 .,3E-12 4,45

Linear Interpolation (80 ResampleS)
mglL £ 0 95% CL. Skow

843.571 92.6739 775.866 1010.87 -2,5223
937.143 64.3679 837.834 1048.29 0.28B7
1015.03 55.1816 899.347 1085.65. -0.1838 1.0 -

1000.84 48.488 949.14 1126.69 -0.278 0.9
1106.64 45.1469 999,048 1173,16 -0.2554 0.8
1244.06 39.1017 1166.64 1320,39 0.1802 0,7
1335.66 42.3373 1253.65 1431.73 0.2024 0o6

a 0.6

0.4
0,3

J!0.2

0 500 1000 1500 200i- 2500
Dose mglL

Page 1 ToxCalo v5.0 Re- lewed bA!i:D2

865 970 2312MRY-13-2303 07:28
P. 013
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N.036 P. 12

Coriodaphnl 8urvivel and Reproductlon Tet-f4oeproductlon
Start Date: 41812003 13:45 Test lo: MO 40a ample I; REF-Re Toxcant
End Dato: 41152003 13:30 Lab ID: &ME INC. Samplo Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91 -EPA Frehwater Test Speies: CD-Ceiodaphnls dubla
Comments:

ConC-M91L 1 2 3 4 5 6 7 a 9 10
D-Control 37.000 23.CQQ 25.000 26.000 25.000 24.000 28.000 18.000 24.000 18.000

600 28.000 28.C O 21.000 23.000 28.000 26.000 20.000 22.000 31.000 23.000
750 27.000 33.CO0 26.000 28.000 2B.000 26.000 31.000 34.000 28.000 26.000

1000 22.000 18.O0 25.000 30.000 23.000 21.000 27.000 24.000 20.000 17.000
1500 9.000 9.t00 0.000 8.000 13.000 14.000 17.000 2.000 0.000 12.000

Transform: UntransIrmad I-Tailed
ConcrngL Mean N-Mean Mean Ml Max V% N tStat Crltcal MSD

D-Control 24.900 1.0.00 24.900 15,000 37.000 21.540 10
500 25.000 1.040 25.000 20.000 31.000 14.727 10 -0,049 2.223 4.509
750 28.700 1.1326 28.700 28.000 34.000 10.264 10 -1.874 2.223 4.509

1000 22.700 0.9118 22.700 17.000 30.000 17.827 10 1.085 2.223 4.509
1500 8.400 0,2373 8.400 0.000 17.000 71.252 10 8.136 2.223 4.509

Auxiliary Tests ~~~~Stall c Critical SkeW Kurt
ShApiro-WilkWs Test Indicates .iormal distrlutlon ( > 0.01) 0.96276 0.93 0.27392 0.26416
Bartlett's Test indlcates equa: varances (p 0,24) 5.51255 13.27B7
Hypothesis Test (1-tall. 0.10 2 NO7C LO4C ChV TU MS6u MSDp MS MSE F.-Prob dl
Ounnettas Test 1000 1500 1224.74 4.50922 0.18109 619.33 20.5687 3.3rz-12 4.45

Page 1 ToxCalc v5.0
I

RE Aiewed by: ek.

MAY-3-2003 07:28 865 970 2312
P.012
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N*. 036 P p,?

Daily Cheznltry Data - Cerioaphula 7-4ay Chrol
Client: eferenc2Iest Analysts;
Location: DamewiniIs: 
Template No.: t Age ofNeonates: /.R Loa

I _ - . _ MA , _ _ . _ _ , --- _ - r LA UP a

QA Review Initials _ { I 

865 978 2312

Day
Control: (2O% DM:W) 0 1 2 3 4 5 6 Remarks
T e m p emua Ini fi l L4.1 W. _ Z.. W.- -A, - -

Final _ S ' E ". d
D.O. Initial 6e ; t..$ 4

pH Initial _. - i s.O I ._
APaint SAs, . , e 

Hardness A 
Condactivity I 1 "1 t A L 
Analyst Initials _ 0 _
QA Review lnitieias t o . r __

- Day_
500 mg/L O 1 2 3 4 5 6 7 Remaks
Temerature-Initial y s. I _1 .t zS a -& 

D=m W S7$3a. as.,o 2A.-i g5q s, 

D.O Initial ts. Co_ SL t* .5 oS 

Final u S 1 %.j .0 _________

Conductivity _ IO'? 'f_

Analyst Initials __________

QA Review niti 4ls _ _ ',h - -o
Da 

750 mgL_ O 2 3 4 5 6 Remarks
Temperature--iial S.Qc .a 2LL=

D O~~Fi 11 PU S b5 .,a, n' >'O -Finl 7T U.% U -(A ______

pH Initial. CoA L%&I iLFinal 6.S , .

Fial _ t |0 , ___ a .0 ,5 -.

Londucuviw
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Daily Chemistry Data - Ceriodaphua 7-day Chronic
Client: Reference ret Analystq: p -
Location: S&NIn-e Dates/times: .
Template No.: I- Age ofNeonates: P cL

1000 mg/L 0 1 2 3 4 5 6 1 Remarks

Final _as71>t607t 
D.O. Initial 6.tSS to. U.u La ________

H Initial _ 0 c & -. .0 ta 5 .
Final _- -, 6.gA -%.- %.

Conducti )e*i Zo 2. 0o vt
Analvst Itilals on Y B > > .tM 
QARReviewInitials 1 2j Pa 0o l

. _ Da it _,Da
150') mg0 1 2 3 4 5 7 Rmarks
Temperature-Init al 1S .q a,LI 2 __ ___.__ _S.__

FinE I _ . .I a o ___ ____,

D.O. Initial t .l.S LA -.s U
Final_ i . , i. .

pH InItial .B '° o 'o .0 ,t. t _I

Conductivity zng= 2;?e .30 o lab
lAnalyst Initials ___ __ ___r __|

QA Review InitiAls _ _5 _ _____7_ __

_ ~~Da Y
2000 mg/L 1 2 3 4 5 6 7 Remarks
Temperature-ni-ial Q5 la .9 NM /_

___ C a. L 4. 1 aq O I j

pH-I Initial 8.0 D . -5
Final _ (-L

Conductivity 32S%O'3 Z 2SD *

Analyst IDitials . n _
QA Review Initiais ___ - -_

Stok Solution Date I 'AM 4_A L_ _ u
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