TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
: _ Report Date: May 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-Fueleci 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-term Chronic Definitive
14.  Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

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

16.  Permit Limit Endpoint (%): - Qutfall 112: 1Cs=100%

17. Test Results: Qutfall 112: Pimephales promelas: ICys = 82.5%
Ceriodaphnia dubia: 1C3s> 100

UV treated Qutfall 112: Pimephales promelas: 1C;5 > 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 #: (256) 386-2755

22) Notes: Outfall 112 samples collected April 13 - 18, 2003, showed no toxic effects to
daphnids. The resulting IC;s 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 IC,s 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 orgamsms These
results suggest that fish pathogen interference is a likely cause of minnow mortality
in the effluent. The resulting IC,s value for UV-treated effluent was > 100 percent
for fathead minnows. '



METHODS SUMMARY

Samp_les:

1. Sampling Point: Qutfall 112

2. Sample Type: Composite

3. Sample Information:
Date Date Date
(MM/DD/YY) | (MM/DD/YYY | Armival | Initial | (MM/DD/YY)/
Sample - Time (EST) Time (EST) Temp. | TRC* Time (EST)
1D Collected Received (°O) (mg/L) Used
04/13/03 0830 to A 04/15/03 1420
112 04/14/03 0730 | 04/15/030936 | 05" | <0.10 | 041603 1432
| 04715/03 0930 to - - 04/17/03 1426
112 04/16/03 0830 | O4/17/030942 | 020 | <0.10 | 4)10/03 1326
04/19/03 1337
112 | 017030828t | 110030058 | 0.4 04/20/03 1350

04/18/03 0728

<0.10

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 Qutfall 112 were UV-treated through a 40-watt

Rainbow Lifeguard® UV Sterilizer for 2 minutes.




Pimephales promelas Ceriodaphnia dubia
Test Organisms: ‘

1. Source: Aquatic BioSystems, Inc. In-house Cultures

2. Age: 23-26 hours old < 24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal Static, Renewal

2. Test Duration: 7 days Until at least 60% of control
females have 3 broods

3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1

6. Test Initiation: (Date/Time) _

Qutfall 112 04/15/03-1420 EDT . 04/15/03-1319 EDT
UV Treated Qutfall 112 04/15/03-1403 EDT
7. Test Termination: (Date/Time)
Qutfall 112 04/22/03-1333 EDT 04/22/03-1236 EDT
UV Treated Outfall 112 04/22/03-1314 EDT
8. Test Temperature: Outfall 112:Mean =25.3°C Mean = 24.9°C
(24.9-25.7°C) ' (24.3-25.8°C)
Test Temperature: UV-Treated Outfall 112: Mean = 25.2°C
' (24.6-25.8°C)
9. Physical / Chemical 4
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: Statistics were performed accordiﬁg to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA). )




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 QOutfall 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 LCsp Value: >100%
Permit Limit: NA

Mean Dry Weight (mg)

Test Solutions ’ (replicate 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 0.802 0.577

Calculated TU Estimates: 1.2 TUc*
IC,5 Value: 82.5%

Permit Limit: 100%
Permit Limit: 1.0 TUc

*TUa = 100/LCsp: TUc = 100/ IC3s



TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted April 15 - 22, 2003 using effluent from Qutfall 112.

(Type / Duration)

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 LCsp Value: >100% N
Permit Limit: NA
Reproduction (#young/female/7 days)
Test Solutions Data (replicate number)

(%Effluent) [ 1] 2 | 3 | 4] 561 7] 8] 9 [10]Mean
Control 16| 37 |32 | 30|34 |34|28]33]|30]27] 306
6.25% 32|34 |36 |36|33)34]35]|30]31]31] 332
12.5% 33|33 |29 |38 |34|35]|33|40]34]{34] 343

25% 38039 |31 |34]34]38|39]38]|37]|34] 362
50% 39|38 |36(36|37|38(39]38]|41]35]377
1100% 37|39 |41139|34|37|37]40]37]|38] 379

| 1Cys Value: 82.5%
Permit Limit:_100%

Calculated TU Estimates: <1 ;O TUc*

Permit Limit: 1.0 TUc

*TUa = 100/LCso: TUc =100/ ICys




TOXICITY TEST RESULTS, UV-TREATED (see Appendix B for Bench Sheets)

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

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

Test o 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 LCso 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*
1Cy5 Value: >100% ‘
Permit Limit: NA

*TUa = 100/LCsp: TUc = 100/ ICys



REFERENCE TOXICANT TEST RESULTS (see Appendix A and C)

Species : Date Time [ Duration | Toxicant | Results (ICs)

Pimephales promelas April 15, 2003 1337 7-days KC1 562.1 mg/L

Ceriodaphnia dubia April 08, 2003 1526 7-days NaCl 1025.5 mg/L
SUMMARY / CONCLUSIONS

Outfall 112 samples collected April 13 - 18, 2003, showed no toxic effects to daphnids.
The resulting IC,s 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 I1C;s 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 IC,s value for UV-treated effluent was > 100 percent for fathead
minnows.



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS |

1. Pimephales promelas

. 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 dubia

None

DEVIATIONS / MODIFiCATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. .Pimephales promelas

None

2. Ceriodaphnia dubia

None



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. -

S. ;I‘he 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 information)

1.

2.

w

Test Type: 7-day chronic tests with results expressed as IC;s values in g KCl1 or NaCl.

Standard Toxicant: Potassium Chloride (KClI crystalline) for Pimephales promelas.
Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia.

Dilution Water Used: Moderately hard synthetic water.

Statistics: ToxCalc software Version 5.0 was used for statistical analyses.

10



REFERENCES

1. NPDES Permit No. TN 0020168

2. USEPA. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, EPA-821-R-02-013 (October 2002).

3. Methods for Chemical Analysis of Water and Wastes, EPA/600/4-79/020 (March 1983)..
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Watts Bar Nuélear Plant Biomonitoring
April 15 - 22,2003

Appendix B

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



PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Watts Bar Nuclear Plant (WBN), Outfall 112, April 15-22, 2003.

Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness | Total Residual
Initial Final Initial Final Initial Final (nmhos/cm) | (mg/L, CaCOj;)| (mg/L CaCO,)|Chlorine (mg/L)
Control 25.5 25.1 7.9 7.1 7.93 7.59 306 64 88 -
252 « 2571249 - 2541 77 - 82| 64 - 78 772 - 801|749 - 773 | 288 - 319 64 - 64 88 - 88 - -
g 6.25% 25.5 25.1 8.0 6.8 7.97 7.55 308 - - -
S 252 - 2571249 - 254 77 - 82 | 63 - 78 {784 - 803|744 - 771} 295 - 329 - - - - - -
s 12.5% 25.4 25.1 8.1 6.8 7.97 7.57 300 - - -
2- e 252 - 2571249 - 254 78 - 82 61 - 79783 - 803|745 - 7.73| 289 - 310 - - - - - -
$ 25% 254 25.1 8.1 69 | 7.9 761 291 - - -
i 252 - 257|249 - 254| 78 - 83 63 - 76 | 783 - 802;{749 - 7.79| 282 - 300 - - - - - -
.g 50% 254 25.1 8.1 7.0 7.94 7.68 273 - - -
5 * 250 - 2571249 - 254 78 - 83 62 - 76 |783 - 804|753 - 7.81 | 267 - 284 - - - - - -
100% 25.4 25.1 8.2 7.2 7.91 7.80 240 93 123 <0.10
249 - 2571249 - 254 78 - 84 | 63 --77|781 - 805757 - 7.93| 221 - 254 89 - 98 110 - 130 | <0.10 - <0.10
Control 253 24.5 7.9 8.0 7.93 7.97 306 64 88 -
247 - 257|243 - 248 7.7 - 82 77 - 82772 - 801|784 - 803 | 288 - 319 64 - 64 88 - 88 - -
& 6.25% 253 24.5 8.0 8.1 7.97 7.99 308 - - -
-§ 247 - 257|243 - 248 7.7 - 82 78 - 82 | 784 - 803|784 - 807 295 - 329 - - - - - -
': 12.5% 25.2 24.5 8.1 8.1 7.97 7.99 300 - - -
S 247 - 256|243 - 248 78 - 83| 7.7 - 82 | 783 - 803|785 - 809} 289 - 310 - - - - - -
§. 25% 25.2 24.5 8.1 8.1 7.96 8.03 291 - - -
'g 247 - 2571243 - 248| 78 - 83 78 - 83 |783.- 802)7.89 - 8.15| 282 - 300 - - - - - -
'S. 0% 25.2 245 8.1 8.1 7.94 8.07 273 - - -
247 - 2581243 - 248| 78 - 83 79 - 82 | 783 - 804|795 - 8.16| 267 - 284 - - - - - -
100% 25.1 24.5 8.2 8.1 7.91 8.15 240 : 93 123 <0.10
246 - 258|243 - 248| 78 - 84 | 78 - 83 | 781 - 805|804 - 825]| 221 - 254 89 - 98 110 - 130 | <0.10 - <0.10{-




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Watts Bar Nuclear Plant (WBN), UV Treated Outfall 112, April 15-22 2002.

Test Sample 1D Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (nmhos/em) | (mg/L CaCOy)| (mg/L CaCO,) Chlorine (mg/L)
‘Control 254 249 8.0 6.9 7.93 7.63 305 64 88 -
i 252 - 2581246 - 251 77 - 82| 61 - 7.6 | 780 - 8031747 - 7.76 | 299 - 310 64 - 64 88 - 88 - -
g 6.25% 254 249 8.0 6.9 7.93 7.59 306 - - -
i 252 - 258|246 - 251) 78 - 83| 61 - 76 1778 - 803|738 - 7.78| 301 - 311 - - - - - -
s 12.5% 254 24.9 7.9 6.9. 7.92 7.58 301 - - -
& 252 - 258|246 - 251 | 76 - 83| 60 - 7.7 | 777 - 803 ] 739 - 772 296 - 308 - - - - - -
3 25% 255 24.9 7.9 6.9 7.91 7.59 291 - - -
:& 253 - 258|246 - 251 | 76 - 82} 61 - 76 |776 - 803|744 - 7.71 | 285 - 300 - - - - - -
E 50% 254 249 7.8 6.8 7.92 7.63 273 - - -
‘Q" 253 - 258246 - 251} 75 - 82 | 60 - 7.6 | 7.78 - 8.05] 743 - 7.84| 261 - 281 - - - - - -
100% 25.4 249 7.8 7.2 7.93 7.79 238 93 123 <0.10
252 - 2581246 - 251) 76 - 82 ] 66 - 7.6 [ 779 - 811 | 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
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Environmental Testing Solutions, LL.C
Chronic Whole Effluent Toxicity Test (EPA-SZI-R-OZ-OIS Method 1000.0)
Species: Pimephales promelas
Client: “TVA 0 N
Facility: s AT R
NPDES #: TN~ 002018
Project #: \AS
NowrReAt el
Dilution preparation information: Comments:
Dilution prep (%) L.2S | 12.§ | 2S 50 1o »
Effluent volume (mL) 12< 2><, o Soo 1000 2000
Diluent volume (mL) | 18-1S S0 1SQQ Toa's) 0
Total volume (mL) 2000 w 2000 | 2o Q 2000
Test organism information: Test information:
Organism age: ﬁ 271 — 30 Houks Randomizing template: |Rye ALe.
Date and times organisms [o4-1%-63 1630 O 130 Incubator number: >
were born between: HsT S
Organism source: ABS ool ol -l Artemia lot number: ALIKKGQ
Transfer bowl information: | pH = Temperature = . °C | Total drying time: - - Bou&s|
1.0 2. 27 C | Date/ Time in: tov n-td 200
Average transfer volume: 0 Uomd Date / Time out: o733 OR 00O
10. Oven temperature: o C. |
Daily feeding 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 .
¢ Jases | —®] 14ap dzo | oa-itod | 62e41S.01 2R
' lede-on | 0400 | ISoY 1432 | odwos | grows.ov | A
2 _lodmen| 6903 | 1510 1426 H-11-62 [ amod . 00 at
> jou-w-e3| oana | 1500 1320 04-11-03 | pzgn.01 |
? lodnt-03 | 0eSkb | 1S0D 1237 |od- 1103 | 034140t | 4l
° Jonze-oa | 0%z | 1500 1350 o403 | p3edd.0l A0
-0 Joworom | o4 | 1Se0 13%% -0 | oBeq19. 04 d(z _
7 loyg-z-03 |2 : el 1333 X J(

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 57, <20% 7-day LCqo S 1007
Average weight per initial larvae: 0. 844 f HEmaRw-esda il NOEC oA
Average weight per surviving larvae: | 0. §94f > 0.25 mg/larvae LOEC 1667,
- |cuv 70.1%
ICss §2.5%




Environmental Testing Solutions, LLC - Page 2 ofe”

Species: Pimephales promelas

Client: 7VA - W | Date: __ p4-/5-03
NonTReATED |

Survival and Growth Data
Day CONTROL (251, 12.5°1.
A B C D E F G H I J K L

Dl |0 |0 )] 0] 50|10
1o1ro 10 0lioln fio {7000 0] 10
/0170 |16 {1010 |/0 | /o) 20| so |10 |10 |0
3 10 (70 |20 [10 |10 (%8 70 {10 [10] 10 |0 |io

) 10 (10 | 2oliolw|altw|wl|iwlw]| 440
> wol|lo|lo|ta| ol G100 ] 0l A 7”“
6 lojto {lo {0 | /0] 4liolte|tolw]|a |
7

iwolwololiolrola | ol olwlnld !l

APanveleht MO0 ack. [MESP ;«Wﬂ aau3 |5~‘*g ,s.\"s lcl-“'s \u\-ql'ﬂ' ;s-‘gq WA M-"”f’p\?\?3 g 48

B = Pan + Larvae weight (mg)
+ Larv ght (mg zq_o?/_zp?p?;b'),\ 2751’ 2_\'0'5 ,ﬂp‘“\ 7'2_\5 zq.'\s 21.5? 23,07’14.8\ zoﬂg

arvae we mg)=a-— « 6 Q v $ 'L
Larvacweight oy =4-0 o 0 | @ |29 »o\:”@gx‘f" R T N M R N g

Calculations and data reviewed: a‘

_E)JW pa.ﬁ\ogﬂﬂﬂp"'““d:

Comments:
~ TN _sollulion, nrens 4nmff ;ﬁ\_ fpmaredt CWGK
{0 A—L%L-la_!“ u—obg Aeponated & Adosaridine ecoals

Jo epch conagatiition.. . VOL.‘ﬂ-ﬂﬁﬂo weng duscardad daley.
Toot veaael . wtl notalt, o gock coneastods

» [pattesy
. Ao oo tozt vesss, , ‘
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Environmental Testing Solutions, LLC P#ge30f6 :
Species: Pimephqles promelas ‘
Client: TYA-~Wabls fae " Date: __24-/5:03
Norsireated
Survival and Growth Data
Day 251 a°l. 1001,
M N O P Q R S T U A\ W X
° o 1o 1o |10 0 )00 [0 m]| 0]
! 10| (o 1of 10| to]ro 10| 5w | o] ]t
? o] oleo 10| olio | 0] 0|80 1010
A &l |
3 10000 |10 |10 |10 |69 10 |5 52 g% p*
4 s e e#io | 0 |64 10| s | s |€ |8
5 e |1 ¢ liof 10l &7 |10l s|s|% e
6 ¢ &M loliole |7 lw]|sls [1]e
’ gL (& [nlnlelq1]0] s|ls|e]e
A= Pan weight (mg) 4By, q.av l q_‘_\;{ \bus(d 6‘°‘$ \ ‘5_“\‘\ ‘ 4.“4\ 1 q.'“’\ 6‘0\_\‘5 ‘ q.l\&o\ ; q.U“?‘pl."'ﬁ
B = Pan + Larvae weight (mg) n %2 zo :ﬂ 22:51022"53'1"‘ .‘01"2\_\’5 z\.1‘3 7’5‘9 ‘q.qg ﬂ.‘oC\ ‘Q.tb 21 .b'\
SRR ol Prcall Frd Mo N P M T N T M Y

Calculations and data reviewed: é!

AN

be o
U

Comments: sk aiinMOMau)tLM on

hosn

Horto i s ret appoar tr Lo dna b o tovi o4fal

L4
-
i
-~




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 Sgatistical Analyses

Client: TVA Watts Bar Nuclear Plant, Nontreated
Test dates: April 15-22,2003 [
Project number: 665 Reveiwed by: /’\ Uyp
Concentration (%) Rep Initial ber of | Final ber of larvae| A = Pan welght (mg)| B = Pan+ Larvae | Larvae weight(mg)] Weight/ Initial number | Mean survival | Mean weight (mg) |CoelTicient of variationy Percent reduction from
- larvae welght (mg) =A-B of larvae (mg) (%) M) control (%)
A 10 10 14.850 24.020 9.170 0.9170
B 10 10 14.879 23.900 9.021 0.9021
Control C 10 m 12933 23310 3267 0.8267 100.0 0.8448 10.0 Not applicable
D 10 10 15.188 22.520 7332 0.7332
E 10 10 15.165 24.030 8.865 0.8865
o F - 10 9 14.665 22.040 1.375 0.7375
6.25% G 10 10 14.952 22.150 7.198 0.7198 5 0.8251 140 23
H 10 10 15.184 24,750 9.566 0.9566 )
1 10 10 14,764 22.580 7.816 0.7816
o J 10 10 14,795 23.020 8.225 0.8225
125% K 10 9 14.938 24.810 9.872 0.9872 0.0 0.7911 28 63
L 10 7 15.048 20.780 5.732 0.5732
M 10 8 14.952 22.620 7.668 0.7668
N 10 6 14.961 20.280 5.319 0.5319
o, 0.0 0.70 .
5% (o) 10 8 14,707 22,320 7.613 0.7613 8 7069 165 163
P 10 10 14.656 22,330 7.674 0.7674
Q 10 10 15.025 24.620 9.595 0.9595
R 10 8 15.149 21.130 5.981 0.5981
0% 81.5 0.7704 .
0% s 10 7 14.679 21.230 6.551 0.6551 ? 223 88
T 10 10 14,701 23.390 8.689 0.8689
U 10 5 15.043 19,980 4,937 0.4937
v 10 5 14.789 19.690 4,901 0.4901
0,
"’9 %o W 10 6 14.642 19.860 5.218 0.5218 600 0.5770 262 317
X 10 8 14.646 22.670 8.024 0.8024
Outfall 112; MSD = Minimum Significant Difference
Dunnett's MSD value: 0.2269 PMSD = Percent Minimum Significant Difference
PMSD:. 269 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control md treatment that can be .

declared statistically significant in 4 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 (dctermmed through
reference toxicant testing).
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
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 Ptmcphalcs growth in
chronic reference toxicant tests. .

USEPA. 2000. Undcrsundmg and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003 Us Envmmmcnhl l"‘rmet:tmn',~ i
Agency, Cincinnati, Ol




Environmental Testing Solutions, LL.C

. Statistical Analyses

Larval Fish Growth and Survival Test.7 Day Survival

Start Date: 41503 TestID: PpFRCR Sample ID: TVA, Watts Bar Nuclear Plant
EndDate: 42203 LabiD: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: . Protocol: CHRONIC-(EPA-821-R-02-013) Test Species: PP-Pimephales promelas
C
Conc-% 1 2 3 < ’
D-Control 1.0000 1.0000 1.0000 1.0000
625 1.0000 0.9000 1.0000 1.0000
125 1.0000 1.0000 0.9000 0.7000 -t
25 0.8000 0.6000 0.8000 1.0000
50 1.0000 0.8000 0.7000 1.0000

100 0.5000 0.5000 0.6000 0.8000

Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 [} 40
625 09750 09750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
125 0.9000 0.9000 1.2661 0.9912 1.4120 15696 4 1400 10.00 4 40
25 0.8000 0.8000 11281 0.8361 1.4120 19.154 4 12.00 10.00 8 40
50 0.8750 08750 1.2306 0.9912 1.4120 17.454 4 14.00 10.00 5 40
*100 0.6000 0.6000 0.8910 0.7354 L7 17.027 4 10.00 10.00 16 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.958816528 0.884 0.05269485 -0.28522014
Equality of variance cannot be confirmed
Hypothesls Test (1-tall, 0.05) NOEC____ LOEC ChV TU
Steel's Many-One Rank Test 50 100 70.71067812 2
Treatments vs D-Control
Maximum Likelthood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 1.131861458 0.281191724 0.580725667 1.682997248 0 4.593949792 7.814724922 02 2.337351358 0.883500355 3
Intercept 2354442085 0.450091547 1.472262636 3.236621535
TSCR ’ 10
Point Probits % 95% Fiducial Limits 09 1
ECOlL 2674 1914353665 0.111692833 5.332413295
ECOS 3355 7658127441 1575977221 1431693756 08 1
ECI10 3.718 16.03614984 6.10884209 25.63937663 0.7 4
EC1S 3964  26.403538 14.02130033 41.28681839 , @06 -
EC20 4158 39.24449263 2431553572 67.28716706 2
EC25 4326 $5.13652923 3546727229 112.4842601 2051
EC40 4747 129.8730719 73.74262067 511.2524416 g 0.4 4
ECS0 S000 217.4459738 108.1783041 1345880836 0.3
EC60 5253 364.0689745 156.3991526 3595.053085
ECTS 5674 857.5575817 184.3866848 18683.77736 024
EC80 5842 1204.825203 359.5369677 36035.78381 0.1 4 /
EC3S 6.036 1790.773682 471.9631622 77586.46628 ’ 0.0
EC90 6282 2948.509267 663.7235278 203910.5135 o1 10 1000 100000 10000000 1E+09
EC95 6.645 6174.190572 1098.028801 855617.0651
EC99 7.326 24699.08416 2812.297807 12655627.49 Dose %
Dose-Respouse Plot
1
0.9 4
038 +
- 07
S 0.6 ] : 4
30
& 051 -
Yy
a 04
~
0.3
0.2 4
0.1
0 - v T
3 8 & Y 3 8
§ © - T
<)

wbn_04-15-03dataxls



Environmental Testing Solutions, LLCY

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

IERT T WO 200 L R PEAYS

T A

Start Date:  4/15/03 TestID: PpFRCR Sample 1D: TVA, Watts Bar Nuclear Plant
End Date:  4/22/03 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date Protocol: CHRONIC-(EPA-821-R02-013) Test Species: PP-Pimephales promelas
C
Conec-% 1 2 3 4
D-Controt 09170 0.9021 0.8267 0.7332
6.25 0.8865 0.7375 0.7198 0.9366 B
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: Untransformed 1-Tailed {sotonic
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 0.2170 9.970 4 0.8448 1.0000
6.28 0.8251 0.9767 0.8251 0.7198 0.9566 13.964 4 0.204 2360 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
23 0.7069 0.8368 0.7069 0.5319 0.7674 16.505 4 1.434 2.360 0.2269 0.7386 0.8734
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 0.6830 0.5770 0.4901 0.8024 26.158 4 0.5770 0.6830
Auxiliary Tests . Statistic Critical Skew ~ Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94618905 0.868 -0.2197947 -0.8870032
Bartlett's Test indicates equal variances (p = 0.77) 1.79969084 13.2766981
Hypothesis Test (1-tall, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob dr
Dunnett's Test 50 >350 . 2 0.22693221 0.26863831 0.01150119 0.01849262 0.65389222 4,15
Treatments vs D-Control )
: Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C05 10.405 13.784 0.000 78.970 2.5927
IC10 19.845
IClS 56.369 10
ic20 69.435 09 ]
1C25 82.502
1c40 >100 0.8 1
1C50 >100 0.7 4
@ 0.6 4
E 05
go:
& 0.4 1
0.3 4
02 i
01 A
.0 T —
[¢] 20 40 €0 80 100 120
Dose %
Dose-Response Plot
1.2
1]
0.8 4 L
+
1-tail, 0.05 leve!

7 Day Growth
o
(-]

+

6.25 4

12.5 1
25 4
50
100

p of significance

whn_04-15-03dataxls
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Environmental Testing Solut'ioﬁs‘,ml'i(“?‘

Statistical Analyses ST R
Deter if 100% coacentration s significant for growth.
Start 4/15/0) Test1D: PpFRCR Sample ID: TVA, Watts Bar Nuclear Plant
End Date: 42203 LabID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  CHRONIC-(EPA-821-R-02-013) Test Species: PP-Pimephales promelas
C
Conc-% 1 2 3 4
D-Control 0.9170 0.9021 0.8267 073302 :
6.25 08865 0.7375 0.7198 0.9565 T
123 0.7816 0.8225 09872 05732 ' .o
25 0.7663 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: Untransformed 1-Tafled Isotonic
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 9970 4 08448 1.0000
625 0.8251 09767 0.8251 0.7198 0.9566 13.964 4 0.201 2.410 0.2362 0.8251 09767
125 0.7911 0.9365 0.7911 0.5732 09872 215271 4 0.547 2.410 0.2362 0.7911 0.9365
25 - 0.7069 0.8368 0.7069 0.5319 0.7674 16.508 4 1.407 2.410 0.2362 0.7386 0.8744
50 0.7704 09120 0.7704 0.5981 0.959% 22287 4 0.759 2.410 0.2362 0.7386 0.8744
*100 0.5770 0.6830 0.5770 0.4901 0.8024 26.158 4 2.732 2.410 0.2362 0.5770 06830
Auxiliary Tests Statistic Critical - - Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.963630021 0.834 0.087991444 -0.80591261
Bartlett's Test indicates equal variances (p = 0.87) 1.855975628 15.08631706
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.71067812 2 0.236175835 0.279580805 0.03878183 0.019207329 0.124426588 5,18
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Polnt % SD 95% CL{Exp) Skew
ICos 10.405 10.467 0.000 75.168 2.7301
IClo 19.845
IC1s 56.369 10
1c20 69.435 0.9 ]
IC25 82.502
1C40 >100 ’ 0.8 1
130 >100 07 ]
L}
g 0.6 1
2 05
< 04 1
0.3 4
0.2 . <
014 A
00 v v v
0 20 40 60 X 80 100 120
Dose%
Dose-Response Plot
1.2

o 1-tail, 0.05 level .
l: p of significance
a8 -
™04
02
0 v v
2 g i 8 8 8
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Environmental Testing Solutions, LLC Page 1 of 7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002._0)
Species: Ceriodaphnia dubia

Client: TVA
Facility: Wams_Ra@ Nucieae. Rant

NPDES #: TN- %zmb& i
Project #: &l LS

Dilution preparation information: ‘ Comments:

Diltonprep ) [ ,26 | 125 | 25 | o | 100 %MMP_MA
Effluent volume (mL) | o« 250 o ®) 1000 | 2600 g

Diluent volume {mL}) \3-_@ 180 ,u:o_ o) ! .l f e 2: !E fo- E A M
Total volume (mL) 2000 2000 | 2000 | 2000 FO0 mj. AL N ﬁ‘-‘ﬂ"ﬂl:)
Test organism information: Test information:

Organism age: < 24-Houvrs, o> Randomizing template: (2ANG. -

Date and times organisms M-15-03 0800 TO 1133 Incubator number and 2D

were born between: , shelf location:

Organism source: ot- k-0 A-D YCT batch: ALK |o2r25.03
Transfer bow! information: | pH= 8.02- Temperature = 2‘-[.8(2. Selenastrum batch: PES |09-25-03 |

. Daily renewal information:

Day Date Test initiation, Control water Sample numbers Analyst
renewal, or. batch used used
termination time
0
ois-0B | 1] 04-11-0D | 03OWIS. O} !
! Jodsd | 1322 |odni-03 | ozeqis.ol B
S [0 v < 3 M =% od-U-6D | gBey(T.0] A
3 . J
o4-18-0% 1240 o4d-1\-03 | 0341101 a&
4 la4e3 | VBD 0% | oaiia. ol 3
> |od-20-03 124§ o4-03 | 0Ho419.01\ 4\}(‘\
¢ led-21r03|  y2s2.  {odwoz | oBdig:0l el
_ —— " g
7| ed22-03 \23% — | A
-y
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: ' O £20% 7-day LC50 > 1067
9% Adults having 3" Broods: 1607, 2 80% NOEC 100%
% Mortality: 0% £20% LOEC >1007,
Mean Offspring/Female: 0.6 215.0 offspring/female | ChV D107
% CV: 49.4% ~ <400% 1C25 >106%




Environmental Testing Solutions, LLC Page2of 7
Species: Ceriodaphnia dubia
. Date: O4-1S-03
Client: TYA~ LaYs AR
CONTROL Survival and Reproduction Data
Replicate number ‘
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O o) O @) o) O (&) O O 10O
Adult mortality wl! wu ' - | W R WS —|
2 Young produced Ol ~ O lo lo o e C) ole)
Adult mortality o w o | — | w [ - | - W
3 * Young produced ) (@) &) O o O @) O ) Q o)
Adult mortality | u ' L L W | G [ S [ |
4 Young produced qd 8 s (9 q L q | 5 q
Adult mortality — LU I [ L (- — — | |y
5 Young produced 110 10 13 | \ < 1\ 1O ' \ 16 [6)
Adult mortality [ [ L Y N L Y U L S B W
6 Young produced O 6 O OO O |0 [®) O o
Adult mortality LU | | _— — — (W [ -
7 | Youngproduced | §2 T | d [ 3lis1m ik ]ik [1s 3
Total young produced 20 a7 32 |20 ‘ 3'~\ 5"\ i P =3 _30 2-1
Final Adult Mortality _ S N VO N ) O W el T S L S
X for 3" Broods X< > > >l o<l ] < P > Sc
Concentration:
% Mortality: o7,
Mean Offspring/Female: 26.b
CONCENTRATION: __.257s Survival and Reproduction Data
' Replicate number )
Dav - 1 2 3 4 5 6 7 8 9 10
1 Young produced 8} O O o [®) &) O ] O O (@)
Adult mortality - L . | [ L B —
2 Young produced O1T0O @) o O () @) O 10
Adult mortality [ L. C L [ L  — (—- L. L
3 Young produced ®) O () @) 0 0 @) O [e) O
Adult mortality LU L L - — | WA LU I T w L W
4 Young produced S | & . =1 lo “.{ S g QS
Adult mortality o | — ol u (AR I U I W [ | W
5 Young produced 13 12 14 12,0 101 { 2 1O 0 / (
Adult mortality | - v Cl \w (S L [ W [
6 Young produced |~ | (O O @) 3% O O (Lwive| O
Adult mortality | [ | [N I S I = (Sl i W
7 Young produced )L{ 7 | '1 | "\ lq 1 g IS |tS IS
Total young produced 32 3.4 3 36 33 3 q 35 30 31 31
Final Adult Mortality ] O ) U U O i L
Concentration:
% Mortality: O%
Mean Offspring/Female: [33.7%
% Reduction from Control: |=£.S%

4 Seur
ARsD
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L e

Species: Ceriodaphnia dubia

Client: TVA= LaxTs RAR. Date: _o4-1S-0%
CONCENTRATION: _{2.57% Survival and Reproduction Data
I -__Replicate number -~ -~ -+~ - o
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Y O ol O O O 1O 6 OO
Adult mortality Tl -1 v | «—1\u (- | R - -,
2 Young produced ' O [®) [olNe) (@) o O O 10O [e)
Adult mortality ] ] O ] O «f &« «©
3 Young produced O! DO N\ O 1O 0O [6) (@) O 10
Adult mortality [ W U u w ] ] —
4 Young produced u (o s =1 = s = 1 S S
Adaemortality | U | o[ ) N T U e
5 Young produced 1t 12.1 10 lq R} 12. | 1\ lt“ 13 115
Adult mortality | L N \ U I — | S R ) [ W | .
6 Young produced O O O @) O O O O O O
Adult mortality cl clulul o] © L R L
7 Young produced ﬂ \§ |q ‘—l ] 5 | g ) -1 ‘q lb lq
Total young produced 3% |33 |29 |38 | ad | 35|33 4o |a4 |34
Final Adult Mortality _ C LU Tl i o] Ve T0 [ O v
Concentration:
% Mortality: 0%
Mean Offspring/Female: 34.3
% Reduction from Control: | =12. 1%

concextration: 258% Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 3 7 3 9 10
1 Young produced O [®) O O o ®) O O 0 O
Adult mortality (U O O i W — — Ll -] | —
2 Young produced O O O (D) O [®) o O @) O
Adult mortality I [ L [ — — - { S R W O W
3 Young produced O O O 0O O O (@) @) O @)
Adult mortality [ O [ [ N I W — L. [ — | -
4 Young produced 4 (» o 1 =y S -l N A s
Adult mortality — — | — - _ |- (- (- _
5 Young produced 15 1S |1l o) 1) 1 S[12] 1S 1S 13
Adult mortality (U _ | L L L |- el —] o —
[ Young produced O o | O @) O . O 1 A 0 e Jd 4 <SPULT RERS0D
Adult mortality | |\ I W I WU I W B G (U o] C| oL
7 Young produced 19 1§ lL-\ 11 \3A 1§ 20 17 1S | 12
Total young produced -.% 33‘ 3 \ 3"‘ Bq 38 Bq 3? 31 3'-!
Final Adult Mortality = | Y D Y I O ) | N B G i
Concentration:
% Mortality: OZ

Mean Offspring/Female: Do 2.
% Reduction from Control: | ~1£€.3%
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Species: Cerjiodaphnia dubia

Client: TV A -“Waxts AR ~ Date: ou-1S03
CONCENTRATION: _st\7, Survival and Reproduction Data
Replicate number L e e
Day 1 2 3 4 5 6 7 8 9 10 ST
1 Young produced Ol o &) [®) O Ol O O]l Ol
Adult mortality WU [ WY I W B W A S B [ | L
2 Young produced o) O ) 0O O O O O O (@)
Adult mortality O U] uw [ N L L o
3 [Ymeeted | ST | Al Ol Ol ol lo 0o
Adult mortality U] O ¢ vl ol w S U
4 Young produced Ky | s '-‘ . o S s 1 Lo
Adult mortality [ S ! [ v e P - Cl | O« 4 '
5 Young produced 13 O 1S |1Oo V2 S \S | ® (o 3 M rven
Adult mortality vl ] o « NS -
6 Young produced O 1S O O Ol O ®) 1S O \2.
Adult mortality - — | — | — — — _ L I
7 | Youngprodueed T 21 [l [t [1G [\4 [V [19 ﬁ\i\ & 4
Total young produced 34 3 3L | 2L =21 3@ 24 38 q ! 3 s
Final Adult Mortality | L L R | — | WY S W S
Concentration:
% Mortality: 07,
Mean Offspring/Female: 37.71
% Reduction from Control: |- 23 .2
concentraTioN: _{00% Survival and Reproduction Data -
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (®) O o D O O O O O O
Adult mortality [ U L S S | ol e e
2 Young produced [®) O o O O O C) ) 0 O
Adult mortality | [ L, | U C. L, | Gl — 1
3 Young produced Ol e Ne O (@) Q a &) Q
Adult mortality L D (W A W Y W
4 Young produced P L’ A 1 ‘-1_ < o ) =) A
Adult mortality — — | U !t | L | S | g_
5 Young produced 4 1S W [ 14 12 12.] 14 1 S IS 13
Adult mortality (R L] Ll | L] W] ] ul U | ’
6 Young produced fo) ) O O --Z_’i @) Z‘i' l -+ O O A Seur 8eood
Adult mortality Ll e ] o] Wl vt o o W [«
7 Young produced | l? i F 1 £ 1o | 20 l§ l& ! (D \CE
Total young produced 31 29 4 ’ 3;, . 3{_{ 31 3’1 4 s 31 38
Final Adult Mortality {_ | - | ] o [ =T - L_
Concentration:
% Mortality: O;o '
Mean Offspring/Female:  |.372.9
% Reduction from Control: | ~23.9% |




Environmental Testing Solutions, LLC .

Verification of Ceriodaphnia Reproduction Totals

Control . ' 25%
Replicate number . Replicate number

Day T T 2131 alsl[6] 718 9 10| Tl Day 1T 23] 4] 567189 0] Tl
1 0] 0]oJ]oOJoJ]OJ]oJlOJ]oO]o 0 1 0] 0]0]OJ]oO|]OloOJoOJ]o] o 0
2 0] o0]Jo]Jolo]JoJo|lo]o]|o 0 2 0Jo|oJ]oJoJololo]o]|o 0

3 0] 0] o0]Jo|oJo]o|o]|o]o 0 3 0JoloJoloJo|lo|lo|ofo 0
4 265 6| a6 ale6]|s5]|a 50 ) 216 6171515171 7171-5 59
5 0| 10| 3] 1115|1110 11]10] 0 101 5 15| 15 11| 10] 16] 15)12] 15] 15| 13 137
6 0Jo]Jo]olojJoJo|o]ol]io 10 6 0J]o|]o|Joflo]ololol|o]a 4
7 121 16| 14| 13| 15| 171 14| 16 ] 15| 13 145 7 19 18] 14| 17| 13| 18| 20| 16| 15| 12 162

Total | 26 | 32 | 32 | 30 | 34 | 34 | 28 | 33 | 30 | 27 306 - Total | 38 | 39 | 31 | 34 | 34 | 38 | 39 | 38 | 37 | 34 | 362 .

6.25% ' 50%
Replicate number : Replicate number .

Day T T 2131456 71819 1w Tt Day T T 2131415167189 0] ol
1 0] 0]J]O0O]J]oOJ]OoOJ]oOJ]oOJ]oJo]o 0 1 0] 0]OoO]oO|]OJloOJlol]oJo]J]o 0
2 ololololo|loJolo|o]o 0 2 0jJo0]ojJo]olofo]lololo 0
3 0| 0| o0o]o]o|oJo|lo]o]o 0 3 0loJoloJolo|loJo|ol|o 0
4 5| 5161 7164|5151 4]s 52 4 5| 71 5 71616] 5151716 59
5 Bl 1214|210 |10l 12] 0] 011 95 5 13] 0 |15] 10] 12| 15]15] 1| 16] 3 100
6 0] 0]o]o|[3]o0o]o|10]12]o0 25 . 6 0 ]15] 0] 0] o] o0fo]|15]0]12 42
7 14| 17|16 17| 14| 19| 18] 15| 151 15 160 7 21| 16 | 16 | 19] 19| 17| 19] 17| 18| 14 176 -

Total | 32 | 34| 36 | 36 | 33 | 34 | 35| 30 | 31 | 31 332 Total | 39 | 38 | 36 | 36 | 37 | 38 | 39 | 38 | 41 | 35 | 377

12.5% 100%
. Replicate number Replicate number

Day T T2z 3] 4)56] 7180 0] I Day 1121314 5]6] 71819 0] I
1 010]0]o]oJloJloJ]oJo] o 0 1 0] 0]oJ]oJ]oJoloJl]ololo 0
2 0lo|lo]oJo]lo]loJo]o]o 0 2 0Jo|lojJo|oJoJolo|ofo 0
3 0o |lo|]o|o|loJoJo]o| o] o 0 3 0lo|oflo|JoJofo|lo]olo 0
) 416 51 7151515171515 54 4 6161 71 71 4als]6l61617 60
5 M| 12| 10|14 14| 2] 1a]13]1s 126 5 14| 15[ 16| 14| 12| 12| 14| 15| 15| 13 140
6 0J]o]ojlo]o|lo|lo]ol| o] o 0 6 0ol olo| 2]o]zl1lo]o B
7 18| 15| 14| 17| 15| 18] 17| 19| 16 | 14 163 7 17| 18 [ 18| 18| 16| 20 15| 18| 16 | 18 174

Total | 33 | 33 | 20 | 38 | 34 | 35 | 33 | 40 | 34 | 34 343 Total | 37 | 39 | 41 | 39 | 34 | 37| 37| 40 | 37| 381 379,




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

Client: TVA Watts Bar Nuclear Plant, Nontreated
Test dates: April 15-22, 2003
Project number: 665 Reveiwed by: f q¢W .
Concentration Replicate number Survival | Average reproduction Cor:ﬂ:'dent ;f Percent redudi.on from
(%) 1 2 3 4 5 P 7 8 9 10 (%) (offspring/female) variation (%) control (%)
Control 26 32 32 30 34 34 28 33 30 27 100 30.6 94 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 34 100 362 7.6 -18.3
50% 39 38 36 36 37 38 39 38 41 35 100 377 4.7 -23.2
100% 37 39 41 39 34 37 37 40 37 38 100 37.9 52 -23.9
Outfall 112: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.515 PMSD =  Percent Minimum Significant Difference
PMSD: 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™ percentile) = 11%.
Upper PMSD bound determined by USEPA (90™ percentile) = 37%.
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia 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 Envnmnmcntal Protection
Agency, Cincinnati, OH.

|
1
|



Environmental Testing Solutions, LLC

Statistical Analyses

eriodaphnia Survival and Reproduction Test-Reproducti

Start Date:  4/15/03 Test ID: CdFRCR . Sample ID: TVA, Watts Bar Nuclear Plant
End Date:  4/22/03 LabID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date Protocol:  CHRONIC-EPA-821-R-02-013) " Test Species: CD-Ceriodaphnia dubia
Comments: N
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
125 33.000 33.000 29.000 38.000 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: Uatransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean ‘Min 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 2287 2515 34983 1.0000
125 34.300 1.1209 34.300 29.000 40.000 8.698 10 -3.364 2.287 2515 34.983 1.0000
25 36.200 1.1830 36.200 31.000 39.000 15N 10 -5.091 2.287 2.515 34.983 1.0000
50 37.700 1.2320 31.7100 35.000 41.000 4.687 10 -6.455 2.287 2518 34983 1.0000
100 37.900 1.2386 37.900 34.000 41.000 5196 10 -6.636 2.287 2515 34983 1.0000
Aurxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal 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-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob dr
Dunnett's Test 100 >100 1 2.51533329 0.08220043 80.4566667 6.05 1.9E-08 5,54
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
1C0s >100
1Cto >100
IC15 >100 1.0
IC20 >100 0.9
IC25 >100 0.8 §
1C40 >100 ) 07 1
IC50 >100 0.6 4
" 0.5 4
£ 0o
g 02
v o
£ 0.4
0.0 o . > g
<1~
-0.2 4 T e e e
0.3
0.4 - - T
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
45
40 4
35
g 301 1-tail, 0.05 level
-% | of significance
2
220
<
& 45
10 4
s
0 v
z 2 2 8 8 8
€ © -
8
a

whn_04-15-03data.xls
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SEnvironmental Testing Solutions, LLC

Page 1 of 6

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

NPDES #: TN-2016f

Client: “TVA B k_]
Facility: _Watts Basf Nyciea

z_&ﬂm‘-

Project #: _ oS
UN-TReATED
Dilution preparation information: Comments:
Dilution prep (%) .25 | V2.5 2S SO 100 EO‘CJ"\ W WL Lo
Efluent volume (ml) | 126 | 250 | S0 | 1600 | 2000 | UV- txaabd Jor, 2 i tda,
Diluent volume (mL) 1R 1RO \SOO [{(8.48] O pawny o 40 Jb)% UV 'A-‘h'\:‘iﬁn-’
Total volume (mL) 2000 | 2000 | 2000 | X0 | » 00Q o .

Test organism information:

Test information:

Organism age: 26.S - 24.S ~Hourg Randomizing template: Neyiouw)

Date and times organisms o4-14- 0> 1030 TO 1330 Incubator number: 24

were born between: MsST

Organism source: gS BarcH 0d-1d-03 Artemia lot number: B&187G |

Transfer bowl information: | pH = Temperature=  °C | Total drying time: 14-HovES
1.80 24.2.*C | Date/Timein: si-72-6d 1500

Average transfer volume: 0.4l , Date / Time out: 64-73-B  3£00

Oven temperature:

100°C |

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, Control water | . Sample numbers Analyst
feeding feeding rencwal, or batch used used
time time termination time
0 Jows-an|—R| jusp 1403 ou-11-63_ 1030dI1S. O 59
' lovb-oal oo | vsed 141\ oU-1-63 | danuyis.ql B
2 H-1T1-63| 6A0D | 1SI6 1406 04-11-0>  030417.01 /{(
> Jod-id-03| gapp | 1560 1314 04-11-03  |amodid. ol M
* le403 | okl | 1S03 1326 0Y-11-03 | 030414. 01 A
> oU-zn-63|  CALGZ 1S00 1333 M-ito3 03119, 01 {/\t
°_Jovaem| 047 | 1Soo V22 [odeil-6d | 030419.0} X
7 |o422-03 134 A
v L]
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0% $20% | 7.dayLCs | > 1007
Average weight per initial larvae: 0.81271 GrEsmsmite el NOEC 100%o
Average weight per surviving larvae: | 9. §1277 > 0.25 mgflarvae LOEC S 107,
ChV > 1007
ICss 21007 |




% Environmental Testing Solutions, LLC Page2of6 ..<: .

Species: Pimephales promelas

Client: Iﬂ:ﬂﬂﬁb_m&_ Date: _ DY-16-03

UN- TReATeED
Survival and Growth Data
Day CONTROL .25, 12.5°7,
| A B C D E F G H I J K L
0 jo| jo|10 |10 }o 10720 0] /6|00 |70
1 1o [1ols |iolo|ml|ofwln]nlio |0
2 D 1100w )olrollwe 110|100 10
’ 10120 | 10|06 |ss |20 | 76]r0 [ 10|20 | 0] 10
4 10001700l w|olol el
° 10 [ 10| s fro |6 || 10] rofio] 0] 160
6 /0|70 |10 |46 |10 | 16| 10| 1620|706 |10
-
/0110|7070 10 70110 | 10} /0] 70| /0|70
Am Pt ™0 &ve '\"\‘ma\ w \é-o\ﬁ wi . ??4’\\\?(\% 6-“1‘:\‘\-‘"}\ P P \"‘-l‘q\ i
B banLare weleht tme) 8% gz.‘ﬁ zqu 7,7-"1 2‘5%“’ 'z‘é-°6 ‘21"‘ > 17.37’ 1’3"‘4" 2ﬁﬂq 'L‘lﬁq 2?}“’
Larvae weight (mg)=A-B “%l.\\ 1.\;9”\ s:\‘f’ 1,'5& Qp@% Q-‘\'v"ﬂ/l} &.\c',\ ’\'\‘Q'b g.s.\'\ 8.1.\0\ q.‘o"f\

Calculations and data reviewed: EI ‘

Comments:

NICEIRS
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- Page3 of 6

. Environmental Testing Solutions, LLC
Species: Pimephales promelas
Client: _“7VA -Watlo 8{]{:‘ Date: .@4-/5'115
UN~-TReATen
Survival amf Growth Data
Day z254. 60°/. 1001,
M N 0 P Q R S T U Y W X
0 1w lwlw|wlis ol inold] i |r]
1 0110 |70 [0 /0] 20] 20110 70| 20} 70| 10
g 10 |76 | 10|20 070 |10 |10 |20 |10 |28 |70
’ ol ool oliwolnlolnlolio
4 ool olln] w6l ] n]/of/o
3 o {to el (10 e [l o
¢ JO[ 1010 o fto |to ] 100t j0l10 |10
7 JO/O |10 | (O |10 70 10| /0| 70| /0| /0| /0
A = Pan weight (mg). H‘zld-l \éu\"\ ‘5_oq‘\ 11-\-90‘0 |5-°\D\\X~Q‘\\' 6'0‘53 ‘qicﬁ \Q."q \s.\%\ ‘5001“\ \50\3(:
B = Pan + Larvae weight (ng) 11.0\\ 1:5.\0 11‘(;’-\ 7;537' ﬂ‘\? 2'5“)‘ 'L%Sﬁh‘kﬂ:\ ﬁl'b\ s, .“Q Q}a‘qp ‘5'1(,\.
Larvae weight (mg)=A—-B B’,@l :,Cﬁ‘ A ‘4\\\ \\.\\\\ "‘\7\0 %f\q‘-\ %.D\’\ ov’b\\p \\?" s.'f\u\ x\'\%\n © .\D’b

Calculations and data reviewed: f; ‘

L

Comments: _’g_ HWNW@’Q,FZM mmw 77 (
Wm\d v




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

Client: TVA Watts Bar Nuclear Plant, UV Treated
Test dates: April 15-22, 2003 ) )
Project number: 665 . ’ Revetwed byéh IAND A’
Concentration (%) ' Replicate Inittal ber of |Finat ber of farvae|A = Pan weight (mg)] B =Pan + Larvae | Larvae weight (mg)| Welght/ Initial number | Mean survival | Mean weight (mg) C.Aefﬂclmt of Percent reduction frem
larvae welght (mg) =A-B of larvae (mg) (%) variatien (%) . centrol (%)
A 10 10 14.979 23.820 8.841 0.8841
B 10 ~ 10 14.756 22390 7.634 0.7634
. . . : b
Control C 10 10 15.065 23.790 8725 0.8725 100.0 08127 95 Not applicable
D 10 10 14.912 22.220 7308 0.7308
E 10 10 14.822 - 23.860 9.038 0.9038
F 10 10 14.978 23.050 8.072 0.8072
9, -
6:25% G 10 10 15.022 22.750 7.728 0.7728 1000 08247 68 18
H 10 10 14.669 22.820 8.151 0.8151
I 10 10 15.037 22.730 7.693 0.7693
J 10 10 15.193 23.740 8.547 0.8547
0, .
12.5% K 10 10 14.691 22.940 8.249 0.8249 100.0 08032 55 12
L 10 - 10 15.121 22.760 7.639 0.7639
M 10 10 14.704 22.040 7.336 0.7336 )
N 10 10 15.044 23.100 8.056 0.8056
9 -
25% 0o 10 10 15.099 22.840 7.741 0.7741 100.0 0.8562 202 53
P 10 10 14.806 25.920 11.114 1.1114
Q 10 10 15.010 22.180 7.170 0.7170
R 10 10 14.846 23.640 8.794 0.8794
9 " - .
0% S 10 10 15.033 23.050 8.017 0.8017 1000 0.8324 112 . 24
T 10 10 14.954 24.270 9.316 0.9316
U 10 10 14.644 26.010 11.366 1.1366
\4 10 10 15.181 23.480 8.299 0.8299
0,
100% w 10 10 15.014 26.200 11.186 1.1186 100.0 1.0370 137 27.6
X 10 10 15.130 25.760 10.630 1.0630
Outfall 112: MSD= Minimum Significant Difference
Dunnett's MSD value: 0.1836 PMSD = Percent Minimum Significant Difference
PMSD: 22.6 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%.

Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA usmg 205 tests conducted from 19 laboratories for Pimephales growlh in
chronic reference toxicant tests,

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

SR



Environmental Testing Solutions, LLC

Statistical Analyses
Larvsl Flsh Growth and Survival Test-? Day Growth
Start Date:  4/15/03 Test1D: PpFRCR Sample ID: TVA, Watts Bar Nuclear Plant
End Date:  4/22/03 Lab ID: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date Protocok ~ CHRONIC-EPA-821-R-02-013) Teat Species: PP-Pimephales promelas
Comments:  UV-Treated
Conc-% 1 2 3 4 -
D-Control 0.8841 0.7634 0.8725 0.7308
6.25 0.9038 0.8072 0.7728 0.8151
12.5 0.7693 0.8547 0.8249 0.7639
25 0.7336 0.8056 0.7741 11114
50 0.7170 0.83794 0.8017 0.9316
100 1.1366 0.8299 1.1186 1.0630
Transform: Untransformed 1-Tailed Isotonlc
Conec-% Mean N-Mean Mean Min Max CV% N t-Stat Critieal MSD Mean N-Mean
D-Control 0.8127 1.0000 0.8127 0.7308 0.8841 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
125 0.8032 0.9883 0.8032 0.7639 0.8547 5.482 4 0.125 2410 0.1836 0.8610 1.0000
23 0.8562 1.0535 0.8562 0.7336 1.1114 20.169 4 -0.57 2410 0.1836 0.8610 1.0000
30 0.8324 1.0243 0.8324 0.7170 0.9316 11.250 4 -0.259 2410 0.1836 0.8610 1.0000
100 1.0370 1.2760 1.0370 0.8299 1.1366 13.654 4 -2.945 2410 0.1836 0.8610 1.0000
Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96759802 0.884 0.3605541  1.30981462
Bartlett's Test indicates equal variances (p = 0.24) 6.80922508 15.0863171
Hypothesis Test (1-tall, 0.05) NOEC LOEC Chv Y MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.18358002 0.22588904 0.03105137 0.01160504 0.05605605 5,18
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point Y SD 95% CL(Exp) Skew
1C0s >100
Ic10 >100
IC1S >100 1.0
ic20 >100 0.9 4
IC25 >100 0.8
IC40 >100 07
1CS0 >100 06
o 0.5 .
@ 04
§. 0.3 4
© 0.2 4
04
00 $-4- bt —
0.1 h T
£02 el
0.3 °
0.4 T v v v
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
1.2
9 4
[ 1 1
c 08 L rx
?g 1-tail, 0.05 level
‘;05 R of significance
k; .
™04 :
0.2 4
Q v \ v v
g 2 x 8 g
© Lad

whn_04-15-03dataxls



Environmental Testing Solutions, LL.C

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

UV-Treated Daily Chemical Analyses

Client: . 'Watts Bar Nuclear Plant
Test dates: April 15-22,2003 )
Project number: 665 Reviewedby: (i
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day § Day 6
Initial Final Initial Final Initial Final Initial - Final Initial Final Initial Final Initial. |. Final
pH (SU) 7.99 7.71 7.93 7.58 7.92 7.76 8.03 7.52 7.88 7.59 7.93 7.75 7.80 747
DO (mg/L) 7.7 7.6 8.2 6.1 8.1 7.2 8.2 6.4 7.8 7.2 7.9 7.6 7.8 6.5
Conductivity (#mhos/cm) 308 309 307 300 299 _301 310
Control  [Aikalinity (mg/L CaCOy) 64
Hardness (mg/L. CaCQ)) 88
Temperature (C) 25.2 25.1 25.3 25.0 25.4 24.9 25.2 25.1 25.5 248 25.5 24.6 25.8 24.7
pH (SU) 7.97 7.68 7.94 7.53 7.91 7.78 8.03 7.52 7.95 7.54 7.91 1.72 7.78 7.38
6.25% DO (mg/L) 7.8 7.5 8.2 6.6 8.2 7.5 . 83 6.5 7.8 6.8 8.1 7.6 7.9 6.1
e e Conductivity (#mhos/cm) 308 306 311 303 301 305 311
Temperature (C) 25.2 25.1 253 25.0 25.3 24.9 252 25.1 254 24.8 25.5 24.6 25.8 24.7
pH (SU) 7.97 7.66 7.94 7.54 7.91 7.12 8.03 7.50 7.95 7.54 7.90 7.68 1.717 7.39
12.5% 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 6.0
e Conductivity (tmhos/cm) 300 297 306 296 299 302 308
Temperature (C) 1252 25.1 253 25.0 253 24.9 25.3 25.1 254 24.8 25.6 24.6 25.8|" 24,7
pH (SU) 1.97 7.67 7.93 7.51 7.990 7.71 8.03 7.49 7.92 7.59 7.89 7.71 7.76)- 7.44
259 DO (mp/L) - 1.8 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
° Conductivity (tmhos/cm) 287 285 300 289 289 292 298
Temperature (C) 25.3 25.1 253 25.0 25.3 249 25.5 25.1 254 24.8 25.6 24.6 25.8 24.7
pH (SU) 7.98 7.66 7.93 7.51 7.91 7.84 8.05 7.62 791 7.59 7.89 7.78 7.78 7.43
50% DO (mg/L) 7.8 7.3 8.2 6.3 7.7 7.4 8.2 6.5 7.5 6.7 7.6 7.6 7.6 6.0
° Conductivity (umhos/cm) 264 ) 261 281 275 272 276 281
Temperature (C) 25.3 25.1 25.3 25.1 253 249 25.5 25.1 25.3 24.8 25.6 24.6 25.8 24.7
pil (SU) 7.99 1.77 7.95 7.66 7.90 7.94 8.11 7.75 791 7.88 7.88 7.85 7.79 7.65
DO (mg/L) 7.7 7.6 8.2 6.6 7.7 7.5 8.2 6.6 7.7 7.6 7.6 7.5 7.6 6.7
Conductivity (tmhos/cm) 216 218 248 249 241 246 250
100% Alkalinity (mg/L CaCQ) 89 93 98
) Hardness (mg/L. CaCQ) 110 130 130
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (C) 253 25.1 253 25.0 25.3 24.9 25.6 25.1 25.2 24.8 25.6 24.6 25.8 24.7




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

Environmental Testing Solutions, LL.C

Species: Pimephales promelas

Nontreated Daily Chemical Analyses

Client: Watts Bar Nuclear Plant
Test dates: April 15-22,2003
Project number: 665 Reviewed by: Cor—
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day S Da
Initial Final Initial Rinal Initial Final Initial Final Inftial Final Initial Final Initial Final
pH (SU) 7.89 7.72 7.93 7.60 7.98 7.51 7.96 7.49 8.00 7.56 8.01 7.73 7.72 7.50
DO (mg/L) 7.7 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 (pmhos/cm) 305 319 306 314 288 294 313
Contrel  Fjialinity (mg/L CaCOy) 64
Hardness (mg/L CaCOy) 38
Temperature (C) 25.3 24.9 253 25,1 25.5 25.1 25,2 25.0 25.6 25.2 25.7 25.4 25.7 25.0
pli (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
Conductivity (pmhos/cm) 300 309 319 298 295 307 329
Temperature C) 253 249 25.2 25.1 25.5 25.1 25.4 25.0 25.5 252 25.7 25.4 25,7 25.0
pH (SU) 7.97 7.68 7.96 7.52 7.97 7.51 8.03 7.52 8.00 7.58 8.00 7.73 7.83 7.45
12.5% 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
Conductivity (nmhos/cm) 301 305 307 296 289 292 310
Temperature (°C) 25.3 24.9 25.2 25.1 254 25.1 25.4 25.0 253 252 . 257 25.4 25,7 25.0
pl (SU) 7.98 7.68 7.96 7.49 7.95 7.61 8.02 7.51 7.99 7.62 797 7.79 7.83 7.54
25% 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
Conductivity (pmhos/cm) 290 . 294 298 289 282 285 300
Temperature (°C) 253 24.9 25.2 25.1 25.2 25.1 255 25.0 252 25.2 25.6 25.4 25.7 25.0
pH (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
50% 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
Conductivity (mhos/cm) 267 ) 268 280 275 267 269 284
Temperature (°C) 25.3 249 25.2 25.1 25.2 25.1 255 25.0 25.0( - 25.2 25.7 254 25.7 25.0
pH (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 (nmhos/cm) 221 225 247 249 239 242 254
100% Alkalinity (mg/L CaCO)) 89 93 98
Hardness (mg/L CaCOy) 110 130 130
Total Residual Chlorine (mg/L <0.10 <0.10 N <0.10
Temperature (°C) 253 24.9 25.2 25.1 25.3 25.1 25.6 25.0 24.9 25.2 25.5 25.4 25,7 25.0




Environmental Testing Solutions, LLC

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

Nontreated Daily Chemical Analyses

Client: Watts Bar Nuclear Plant
Test dates: Aprit 15 - 22,2003
Project number: 665 Reviewed by: Cere
Concentration {Parameter Day 0 Day 1 Day 2 Day 3 . Day 4 Day 5 Day 6
i . : Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial .} Final
pH (SU) 7.89 7.95 7.93 7.99 7.98 8.02 7.96 8.03 8.00 7.99 8.01 7.84 7.72 7.98
DO (mg/L) . 7.7 8.2 8.2 8.1 7.8 8.2 8.1 . 8.1 7.8 8.1 7.7 7.7 7.9 7.9
Conductivity (umhos/cm) 305 319 306 314 288 294 313 |
Control  [alpalinity (mg/L CaCO) . 64
Hardness (mg/L CaCQ,) 38
Temperature (C) 24.7 24.8 253 24.5 252 244 25.1 244 25.7 244 254 243 25.5 24.6
pH (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 (mg/L) 7.7 8.2 8.2 8.2 7.9 82 8.2 8.2 79 8.2 7.9 7.8 8.0 7.9
' Conductivity (umhos/cm) : 300 309 319 298 295 307 329 i
Temperature (C) 24.7 24.8 253 245 25.1 244 25.1 244 25.7 244 254 243 25.6 24.6}
pH (SU) 7.97 7.94 7.96 8.03 7.97 8.01 8.03 8.09 8.00 8.03 8.00 7.85 7.83 8.01]
12.5% DO (mg/L) 7.8 82 8.3 8.2 8.1 8.2 8.3 8.2 8.0 8.2 7.9 7.7 8.1 3.0}
e Conductivity (nmhos/cm) 301 305 307 296 289 18 292 310
- |Temperature CC) 24.7 248] . 253 24.5 25.0 244 25.2 244 25.5 244 254 24.3| - 25.6] 24.6
pH (SU) 7.98 7.95 7.96 8.09 7.95 8.02 8.02 8.15 7.99 8.08 7.97 7.89 7.83): 8.06
259, 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
. Conductivity (gmhos/cm) 290 294 298 289 282 285 300
Temperature (C) 24.7 24.8 253 24.5 249 244 25.3 244 252 244 254 243 25.7 24.6
pH (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 8.2 8.3 8.2 8.1 8.1 8.2 8.2 8.0 8.2 7.9 7.9 3.1 8.0
° Conductivity (tmhos/cm) 267 268 280 275 267 269 284
Temperature (C) ) 247 - 248 25.3 24.5 24.7 244 253 244 25.1 244 254 24.3 25.8 24.6
“IpH (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 7.82 8.20
DO (mg/L) 7.8 82 8.3 8.2 8.3 8.1 8.4 8.2 8.4 8.3 7.9 7.8 3.0 8.0
. Conductivity (umhos/cm) ) 221 225 247 249 239 242 254
100% Alkalinity (mg/L CaCQ) 89 93 98
Hardness (mg/L CaCQ) 110 . 130 130
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (C) 24.7 24.8 25.3 24.5 24.6 244 254 244 24.8 244 25.4 24.3 25.8 24.6



;_Exivironmental Testing Solutions, LLC ‘ ' Page 5 of 6

Species: Pimephales promelas
Client: _7vA - Wd-é Lo Date: __ D445-03
o NonNTREeATED
Daily Chemistry:
Day
Concentration | Parameter 0 1 = -2 -
CONTROL pH (S8.U) .69 EX VA 1493 3.L0 398 35! -
DO (m@ qvq 9 » b ’ e
Conductivity
(umhos/cm) 305 59 306
Alkalinity
(mg CaCO4/L) WY
Hardness
(mg CaCOy/L) £8 e
Temperature (°C) | 25.3 24. 2s.3 2s.1 255 1 Z5.(
pH(S.U) 346 XD 13 |353 | 997 | 47
b.25% DO (mg/L) 13 M 8.2 ) Y
. * 7| Conductivity
(umhos/cm) 30 3 Oq
Temperature (°C) | 25-3 249 _25:2 | )
pH (S.U.) 244 w8 | 49k |52 {
' 12.89 DO (mg/L) 3.8 M i 8.1
‘ * Conductivity .
(pmhos/cm) ‘%l &)5
Temperature (°C) | 25-3 24. 252, 25 .\
pH (5.U.) 96 T.6B 396 || 2.8
_— DO (mg/L) - 3.8 4.4 8.3
e Conductivity : SRS
(umhos/cm) 290 qu l 298
Temperature (°C) 2S-3 24.9 2.2, 25\ w2 | z5.1
PH(S.U) 348 | 43 | 3931 | 199 | 349z | A 12
5019 DO (mg/L) 418 .2 y (A 3.0
. Conductivity :
(umhosfem) 267 2ud e 2e0
Temperature (°C) | 25.3 24. 25.2. 2s.1 252
pH (S.U.) 2,98 439 | 2499 | 3.54 4.85
DO (mg/L) 7.8 4, 8.3 : :
Conductivity Lo :
1661, (pmhos/cm) A2 ey b 225 2 247
Alkalinity
(mg CaCOyL) m 4 13
Hardness ' ,
(mg CaCOy/L) HO \ ‘ _ 120
e £0.10° B | e | <0.0 |
Temperature (°C) | 25.3 4.9 2S.2_\| &S\ 2S.3 25.1
H(S.U.) »
DO (mg/L)———
Conductivity -
(pmhos/cm)
Alkalinity
(mg CaCOy/L)
Hardness
{mg CaCQOyL)
TR chlorine
(mg/L)
Temperature (°C)
Initial Final Initial Final Initial Final -




ironmental Testing Solutions, LLC . ' Page6of6 " = °

Species: Pimephales promelas

Client: _7vA- Wals Bac Date: __ 04Y-15-03
NoesTR2ATED '
Day . . .
Parameter 3 4 .5 6
pH (S.U.) F9hn | 349 |B.0co 480 | 01 (332 A1 3850 |-
DO (mp/L) 8.1 M [ , 19 - 6.8 ..
Conductivity
Cmboslem) 3 288 313
Alkalinity .
(mg CaCOyL) \
Hardness \
(mg CaCOYL) n-
Temperature (°C) 2S.2. 25.0 Z5.
pH (5.U.) 2.03 | 947 | 8.0
DO (mg/L) | 82z Y
Conductivity —
Temperature (°C) 2544 25.0
pH (S.U.) g.03 | 252
DO (mg/L) 8.3 .
Conductivity
(pmhos/cm) Zq("
Temperature (°C) —st\-I 25.0
pH(S.U.) 8.02 4.5]
DO (mg/L) 8.2 | Lbd i ;
Conductivity 26‘1 600 .
(pmhos/cm) |
Temperature (°C) | 2SS || 7s.0 5.2 2s.2 | zee | 254 | 7253 z5.0 |
pH (S8.U.) oo |3s> | 3492 3.15 193 .6\ 283 J3
DO (mg/L) . 8.2 b, 8.0 EX 139 X2 8.1 T.Y
oy | 275 = | 2« o 7o R
Temperature (°C) 25.5 . 25.0 25.0 2S.2 =) 25, 253 25.0
pH (S.U.) .05 |33z 3.81 2.84 | *.83 1392 8¢ | F43
DO (mg/L) 8y . 3 19 o . 1.3
Conductivit -~
ity | 29 | 242 254
Alkalinity i i
(mg CaCOyL) \ \
Hardness \
(mg CaCQOyL) i
TR Chlorine (mg/L) At
Temperaturce (°C) 5.0 26.0 49 25,2 25.5 25.4 | Z5.7 28 0O
pH (S.U.)
— B0l

Conductivity
(umhos/cm)
Alkalinity
{mg CaCOyL)
Hardness
{mg CaCOy/L)
TR chlorine (mg/L)
Temperature (°C)

Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC

Page 6 of 7

Species: Ceriodaphnia dubia

Client: Tya uiprts RAe

Date: AY-S-03

Daily Chemistry:
Day
Concentration [ Parameter ° ‘ : S | _ 2
CONTROL PH (S.U.) 363 | 395 | 793 | 399 | 3Aqe 8.02
DO (mg/L) 1.1 - : | 3 8.2
Conductivity - »
{umhos/cm) 305 BR ©
Alkalinity
(mg CaCOyL) vy
Hardness
(mg CaCQOy/L) @ 8
Temperature (°C) | 24.7 .8 2§.3 24.5 28,2 24.4
PH (S.U)) 196|435 [1496 | 8p2 | #a9 | &0
DO (mg/L) 3.7 . q
L. 25% Conductivity &()
(umhos/cm)
Temperature (°C) | 2.1 Z‘l;f 25.3
pH(S.U) 247 | 39 906
2.7 DO (mg/L) 4.8 3.2 a3
Dy Conductivity
(umhos/cm) 20} 06
Temperature (°C) | 2M.77 2M.€ 2S.3
pH (S.U.) 1.496 EES i K 72
- DO (mg/L) 1.8 8.2 83
A Conductivity
25 smhos/cm) A9 | 294
Temperature (°C) | 24.7] 24.€¢ 5.3
pH (S.U.) "398 394 343
” DO (me/L) 1.8 8.2 8.3
Yo YA Conductivity
(pmhos/cm) dlzb?' 2.8
Temperature (°C) | - ZiL M. & 28,
pH (S.U.) 348 8.0 1A
DO (mg/L) 4.6 ) A3
Conductivity
{umhos/cm) Al 225
Alkalinity
/0070 (mg CaCOyL) ‘Pq
Hardncss .
(mg CaCOyL) 110
TR chlorine ]
(mg/L) L0.10 % "4
Temperature (°C) | 24,71 24, 253 1S 24.b Z9.
\ pH (S.U.)
00 (me/L)
Conducthw
(tmhos/cm) |
Alkalinity
(mg CaCOyL)
Hardness
(mg CaCOy/L)
TR chlorine
(mg/L)
Temperature (°C) ]
Initial Final - Initial Final Initial Final




Environmental Testing Solutions, LLC

Page 7of 7
Species: Ceriodaphnia dubia _ fe
“Client: TNA - wistTs a2 ,Dat?? 04\5-03
Day
Concen- Parameter -3 5 6
tration : e S - BRI e TRl
CONTROL | pH (S.U) 390 | 8.0% po0_ | 14 g0l 384 |3 | 298
DO (mg/L) 8.1 ' .8 . 1.3 -1 39 ERE
Conductivity e
(pmhos/cm) 3“{ 28 ‘ qu 3,3
Alkalinity \
(mg CaCOv/L) |
Hardness
(mg CaCOy/L) 0\ w
Temperature (°C) 25.\ z4.4 25,9 2d.4 26.4 1.3 25.5 24.,
pH(S.U.) B3 | 807 o | 800 |80 (g4 8¢ | 8o
. - | DO (met) 6.2 %) 19 8.0 34
Y4 Conductivity
(pmhos/clm) qu Z‘i5 '30? 13 29
Temperature (°C) 25.1 zy 4 257 24 . _25. 243 | Z5.¢
pH(S.U.) £.03 |90 £.00 8.023 | 806 3.5 3.83
2. <7 DO (mg/L) 8.3 8.2 0 4.2 P 1 A.1
2. Conductivit
* | umhos'em) 296 264 292 310
Temperature (°C) S, 244 o o Z5. 24.2 5. 24. b
pH (S.U.) 2.02. 16815 |349 R IEY: 389 31.83 A O
DO (mg/L) 8.3 ?.3 8.0 33 1.8 8.1 80
25% | Comtueiviy 264 282 285 300 &
Temperature (°C) g ] 24 4 25,2 - 2s.Y 44.3 725,79 2. b
pH (S.U.) 204 (B 1392 9.4 | 343 [Fa5 1383 | 3.1
<7 DO (me/L) 8.2 . 85 2.2 14 349 g | 8.0
Conductivit | :
° (pomnh::’clm")y Z:I’S ; Z(p'-l Z(ﬁ 1. Z@"'[ : k
Temperature (°C). 253 2y.4 251 4. 25. 3 258 4. L
pH (S.U.) 8.05 A25 | 3.l .22 |3.8 604 | ez 8 .20
DO (mg/L) 2.4 8.2 .3 19 1.8 8.0 8.0
Conductivit : B R
I 2 242 254
(08 Alkalinity ' z 3
’ (mg CaCOYL) \ ] ap '
Hardness
(mg CrzGCOJ/L) \ 130
TR Chlorine (mg/L) N 20.10 N , '
Temperature (°C) 254 z24y. Z24.8 Y ZS.L! Z4.3 Z25.e 246
pH (S.U) '
ot
Conductivity ———q|
(umhos/cm)
Alkalinity
{mg CaCOy/L)
Hardness
(mg CaCO,y/L)
TR chlorine (mg/L)
Temperature (°C)
i Initial Final Initial Final Initial " Final Initial




Page 5 of 6

Species: Pimephalés promelas

Client: V- : Date: DY.i5 b3 .
Daily Chemistry: W - Trearen o
Day
Concentration | Parameter — ) 1 : 2
CONTROL pH (S.U.) 399 3.3 342 I
DO (mg/L) 34 b 2
Conductivity
(pmhos/cm) 308
Alkalinity
{mg CaCOyL) qu
Hardness
(mg CaCOyL) &
Temperature (°C) | 25 .72 25.)
pH(S.U.) 487 i 1Y)
. DO (mg/L)_ 4.8 R
25 J. | Conductivity
(pmhos/cm) 308
Temperature (°C) | 28.2 5.1 . 4
pH (S.U.) + e |Aad |[3s4 | 34 72
2.5 DO (mg/L) 1.8 2.4 82 A “3.2
O Conductivity
(umhos/cm) 200 | 2973 30
Temperature (°C) | 25.2 25+ 25.3 s.0 25-3 1249
PH(SU) _ 2,499 | 11 | 333 [ 35 2340 | 4o
259 DO (mg/L) 1.8 15 8.2 b5 3.8 2
- Conductivity ' -
(umhos/em) 287 285 30
Temperature (°C) | 25.73, . 2S. ) 25 -3__ 5.0 2S.3 249
PH(E.U) 2486 Aol 343 25! 3.91 3.8
] DO (mg/L) +.9 K
A Conductivity
° _(umhos/cm) Z8l1
Temperature (°C) 25.0 28.3 4.9
pH(S.U) 3,99 337 [345 | AW | 790 3.9¢
DO (mg/L) 3.3 A 8.2 . +.3 3.5
Conductivit ; :
(umhoslem) 21L 218 248
Alkalinity
I 007 (mg CaCOyL) eq 43
Hardness
TR chlorine < )
(mg/L) L0.10 0.10 :
Temperature (°C) | 25.3 2S. 1 2S-3 25.0 253 ﬁ
pH(S.U)
DO (me/L)
Condittivity
_{pmhos/cm)
Alkalinity
(mg CaCOyL)
Hardness
{mg CaCOy/L)
TR chlorine
(mg/L)
Temperature (°C) ,
Initial Final Initial Final Initial Final




Page 6 of 6
Species: Pimephales promelas . o
Client: _TVA - Date: _ DY./5-b3
UN-TR2eATED .
Day. .
Parameter . 4 o -6 -
"CONTROL | pH (S.U.) 8.03 | %52 | 386 | 3159 143
< S DO (mg/L) 82 .Y 38 1.2 a
Conductivity ]
(umhos/cm) .-3"4%“ 299 3ol
Alkalinity 300 -
{mg CaCOy/L) \
Hardness \M,
{mg CaCO5/1)
Temperature (°C) 25.2- 1 5.5 24.8 25.5
PH(S.U,) 803 | +52 [a5 | 184 |34l
DO (mg/L) 8. . 3.8 .8 8.
Conductivi
(;'tmhos/cm)ty 201 306
Temperature (°C) 25.2. 25\ 254 Zq.i 25.5
pH(S.U.) 3.03 3,30 25 .M d90
DO (mg/L) e .5 1.8 1.b
Conductivity
(umhos/em) 290 z9q 302
Temperature (°C) 25.3 25.\ 25. 4R 25..0
pH (S.U.) 803 349 |1342 |4.59 |3.89
DO (mg/L) &2 .| 3.k 3.0 143
Conductivity ‘
(umhos/em) 289 284 vl 292
Temperature (°C) 258.5 25.\ 725 4 24.8 25..
pH(S.U) 805 |[Rwz | 38 1.4 {3.69
DO (mg/L) 8.2 a5 at H.b
Conductivity —
{pmhos/cm) 235 232 23
Temperature (°C) _25.l
pH(S.U) 3.88
DO (mg/L) H.b .
Conductivity 3 - ]
(umhos/cm) 24 b i Z50 ar
Alkalinity E
(mg CaCO,/L)
Hardness
(mg CaCOy/L) : :
TR Chlorine (mg/L) : ]
Temperature (°C) 25. e | 24.s 25.6 24.3
pH (8.U))
DO (mg/L)
W
{umhos/cm) _—
Alkalinity
(mg CaCOy/L)
Hardness
{(mg CaCOy/L)
TR chlorine (mg/L) ; E l
Temperature (°C)
Initial Final Initial Final Initial Final Initial Final
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Total Residual Chlorine
(EPA Method 330.5)

‘Matrix: Water, MDL = 0.10 mg/L.

. Meter: Accumet Model AR25 pH/Ion Meter

Analyst =) Todide reagent: 1NROM 76
Date analyzed DNY.5DHR Acid reagent: | .. VNROBA
Calibration:
SRR ORI 0.10mp/L 1.00 mg/L
Reference standard number 1N 2R ] NS Y
Note: For samples with a residual chlorine of > 1.0 mg/l:t}?calibraﬁon range must be adjusted to bracket the chlorine levels of the samples
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INESRY 0.50 0.480 a7.77.
Duplicate sample precision: .
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ij L,nm;q (mp/L) (acceptable range = % 10%)
g 5 F4 gA W ‘
ozpys. 02 Cag;Feax,coa Dun S ro.00AR | '
‘l/ . Duplicate : D £0.00535 —_—
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (should be =<0.10 mg/L) |% 5 Lr 1] oo L0.DOBE6
030415.0% @rm% 'tpmm,mmmam%(, .dlmd;.? £0.00 273
G23cH1s. 04 ')’m WANT YO colove. Cleo £0.0018 3
————

Laboratory control standard:

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted

Reference standard True valuc (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
JRESEY 0.50 X 7.7,

Py

Reviewed by

A\

Date reviewed

&4-20-03




Environmental Testing Solutions, LLC _ : : - 43:} I .

) Pz;gé 52 :
'Page__l_'qf . !

Total Residual Chlorine - ~ C

(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
- Meter: Accumet Model AR25 pH/Ion Meter

Analyst A= ' Iodide reagent: | |WYRDYIS
Dateanalyzed | Dud.|3. 03 Acid reagent: | {WRDHYG

A

CUEERERAS 0.10 mg/L 1.00 mg/L

.Re'f;erence standard number [mq (

Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted 1o bracket the chlonne levels of the samples.

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
JNESES 0.50 04w A3. 7.
Duplicate sample precision:
Sample | __  Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x.100
number i « A (mg/L) (acceptable range =% 10&

o3 M.l | Watks Bac. ullhow, Clece. S s0.000e8 S
v Duplicate  fiifsidiEenasisnes) p Lo.00225 | —

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number - (mg/L)
' WY Blank (should be = <0.10 mg/L) R HEE £0,00733
e
"Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard Truc value (TV) Mcasured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
AINSs 0.50 D452 QoM |/

Reviewed by LY
Date reviewed od-25-63
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Environmental Testing Solutions, LLC T e,

Page =1
Page _ { of |
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
- Meter: Accumet Model AR25 pH/Ion Meter
Analyst | YARYL : Iodide reagent: [ | NADYS
Date analyzed | O4 -1 -0% Acid reagent: | \NR0SA
Calibration:
ECTENINETERG ; 0.10 mg/L 1.00 mg/L
Reference standard number H\&ﬁ—l 1NS Sl'bu
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:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INsS 124 0.50 D5l _102.27.
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine { %RPD = {(S - D) /[(S+D)/2]} x 100
number -1V A (mg/L) (acceptablc range = £10%)
. AL R L 1:' g ]
oz 9.6\ WO«HSM foipinn S ¢0.000402 :
\b Duplicate PR Dz o 00035, | —

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine

number : (mg/L)

RS Blank (should be=<0.10 mg/L) | £ 5| £0.0992
oac1&. 0\ |Prog. BrwgyCope Fead mionearsy . Gl £0.00698
o304 1€- 02 ! O peinaadn pleneang, (‘Lrud.u «0.0044l

I

//

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
JNSSIAY 0.50 0.500 86 .

Reviewedby | 1+
Date reviewed a’t{- 20-063
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Environmental Testing Solutions, LLC A =.Pagé | | of f - s
Alkalinity
(EPA Method 310.1)
- Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst | el -
Date analyzed | 0424 O3 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination: .
pH of Normality Normality (V) of H:SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na;CO; x 0.05)/E = (N 'x 50000)/ 100 ml sample
water reference | standard ml ml ml . =0.25/E =Nx500
=4.58.0. | number number (E) | (acceptable range = 0.018 - 0.022)
3.0 INRoH | 1nRo3a |02 {126 |12.8 | 0-0203 6.2
I 00-0.2 -0.2mli f
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
standard number aTv) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) {ml) ml ml ml =90 to 110%)
INRLVUS | 100 100 1125 |z23] 98 | ID.2 joO 100 1.
Duplicate sample precision:
Sample Alkalinity %RPD =
.Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S-D)/[(S+D)2]3 x 100
qumber (ml) ml ml ml ‘ (accepta.l.ﬂe range -:t 10%)
OuU2703 | S8WH20 | jpo |z2.3 |Bw |33 | 10.2 |5 3%
L | Dot 100 | 7546 |88 3.2 d D 23 - 30°)
Matrix spike recovery:
Reference Spike value | Sample . Spike alkalinity (A)
standard number (SY) volume | Begin { End | Total | Multiplier (mg CaCOyL)
{mg CaCOy/L) (ml) ml ml ml
RS | D 0 | e 337 6.1 | V.2 383
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy’L) =75to0 125%)
33 SO 1ol
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
O443:03 |mHsH0 B 00 |37 |28 L. jo. ] @
04.13.03 \ & Mo | 459 53] | 5¢
HYU-13.03 | C 03 lup | L. ‘ bZ
0Y-22.02 A Lo 124 .l 2
©Y.72.03 A o 124_|183| 58 69
p1s.Of | NS | 183 {735 | 88| é9
cao4i1. ol \ yA 280 |3%2 Q2 a3
onodid.0l | 4 3 l 392 |44 9.2 _ap
Reviewedby: |  9f | Date reviewed: [ o5-01-02 |

“i
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Environmental Testing Solutions, LLC Page
Total Hardness
(EPA Method 130.2)
) Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | Las( : :
Date analyzed | D4.234 D3
Titrant normality and mlﬁpﬁﬂ dMMon:
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =02/E = (¥ x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.018 - 0.022) = N'x 1000
INROSD | INsSOR2 0.3 12 | 10 0.020 20
Laboratory control standard:
Reference True value | Sample ) Hardness (MV) | % RS=MV/TV x 100
standard number aw volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
{mg CaCOyL) (ml) mi ml ml =90t0 110%)
INsSK0o) 40 0 1z (Y] 2. Zo 42z 105 .
Duplicate sample precision: ‘
: Sample . "Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range =+ 10%)
042203 |S5W H20 50 lizs [N3F|zz | 20 |5 44 ...
d Duplicsts B0 e [171]22 ] zo |° 4p %y
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) {ml) ml ml ml
INS910) Ho |0 | Me lnz|yd | 20 ge
Sample hardness (B) Measured spike value (MV) % R=MV/SVx1060
{mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO/1) =75to 125%)
4y 42 105°1.
Sample measurements:
Sample volume | Begin | End | Total- Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
Blank v
“YV=MNDO | (shouldbe = 0 mg CaCOJL) 3! 0.3 10-3 | 0.0 2,0 Do
£4-13.03 | MHS W20 A Qa2 |zae| Y| / e
04. 1103 ) 234 284 | 4.8 e
6y.3-03 c 285 1327 (4.2 84
DY.2203 A 3231334 1 4.9 ay
DU-22-03 J & 24 Mp | 4.2 H
21501 | WHN | iy |28 | 5.4 10
C2oq11.0) 7A 29 (2621 6.3 (36
odd80l | 4 3 v 1282|348 |3 | EX

Note: If >15ml of titrant is used, sample must be diluted. ~ Reviewed by: ! P )
Ky

|  Datereviewed | 0s-01-03

|
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S e RS VP T

PP

(PR L L

byt




Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003

Appendix D

Reference Toxicant Test and
Control Chart



Test number  Test date 7-day IC,¢ CT S Control Limits Sato Warning Limits Sias Control Limits
(8KCUL)  (gLKCl) CT-2S CT+2S CT-Sp0 CT+Sue CT-S,ys CT+Spss
! 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 0.12 045 0.69
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
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
5 09-17-02 0.64 0.60 0.04 0.53 0.68 0.07 0.53 0.68 0.13 048 073
6 10-01-02 0.60 0.60 0.03 0.54 0.67 0.07 0.53 0.68 0.13 048 0.73
7 10-01-02 047 0.58 0.06 047 0.70 0.07 0.51 0.65 0.12 0.46 071
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
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
10 10-22-02 0.64 0.59 0.06 0.47 0.71 0.07 0.52 0.66 0.12 047 0.72
11 11-05-02 0.59 0.59 0.06 048 - 0.70 0.07 0.52 0.66 0.12 047 0.72
12 12-03-02 0.61 0.59 0.05 0.48 0.70 0.07 0.52 0.66 0.12 047 0.72
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
14 01-07-03 0.64 0.59 0.06 0.48 0.70 0.07 0.52 0.66 0.12 047 071
15 01-14-03 0.61 0.59 0.05 0.48 0.70 0.07 0.52 0.66 0.12 047 072
16 02-04-03 0.64 0.59 0.05 0.49 0.70 0.07 0.52 0.67 - 0.12 047 0.72
17 03-18-03 0.65 0.60 0.05 0.49 0.70 0.07 0.53 0.67 0.13 047 0.72
18 03-18-03 0.64 0.60 0.05 0.50 0.70 0.07 0.53 0.67 “0.13 0.47 1073
19 04-08-03 0.50 0.59 0.06 0.48 0.71 0.07 0.52 0.67 0.12 047 0.72
20 04-15-03 0.56 0.59 0.05 048 0.70 0.07 0.52 0.66 0.12 047 0.72
Note: 7-d 1C;4 = 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.
CT = Central tendency (mean ICys).

Environmental Testing Solutions, LL.C

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas

using Moderately Hard Synthetic Water

S = Standard deviation of the ICys values.

Sa10 = Standard deviation cbrrcsponding to the 10" percentile CV. S, o =0.12, as determined by USEPA for the method and endpoint.

Sx2s = Standard deviation corresponding to the 25% percentile CV. S,,5 = 0.21, as determined by the USEPA for the method and endpoint,

CV = Coeflicient of variation of the IC25 values.

Control and warning limits were established using the standard deviation of the IC, values corresponding to the 10 and 25® percentile CVs.  Thesc ranges are more stringent than the control and warning limits

recommended by USEPA for the test method and endpoint.

USEPA Recommended Control and Waming Limits;

Waming Limit = Standard deviation corresponding to the 75% percentile CV. S, 44 =0.38.
Control Limit = Standard deviation corresponding to the 90" percentile CV. Sy 40 = 0.45.

0.03
0.06
0.06
0.06
0.05
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.09

USEPA. 2000, Understanding and Accounting for Mcthod 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 obtained from Aquatic BioSystems, Inc.

04-15-03.xIs




7-day 1C, (g/L KCI)

Environmental Testing Solutions, LLC

Potassium Chloride Chronic Reference Toiiéalitw Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water
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Test date

—e— 7-day IC,, = 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 IC,;)
—--— Warning Limits (mean IC,; +S§, /)

Control Limits (mean IC,; + S, ,, or 2 Standard Deviations)




Environmental Testing Solutions, LL.C

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas
using Moderately Hard Synthetic Water

Control Control Mean
Test number  Test date Survival Growth CT
) (mgflarvae) ((’:1';?‘:3’3“""

1 08-06-02 97.5 0.694

2 08-13-02 100 0.659 0.677
3 08-20-02 100 0.765 0.706 -
4 09-10-02 100 0.854 0.743
5 09-17-02 . 100 0.824 0.759
6 10-01-02 91.5 0.750 0.758
7 10-01-02 100 0.975 0.789
8 10-08-02 97.5 0.929 0.806
9 10-15-02 100 1.037 0.832
10 10-22-02 100 0.822 0.831
11 11-05-02 100 0.874 0.835
12 12-03-02 100 0.852 0.836
13 12-03-02 100 0.668 0.823
14 01-07-03 100 0.886 0.828
15 01-14-03 100 0.677 0.818
16 02-04-03 97.5 0.933 0.825
17 03-18-03 100 0.838 0.826
18 03-18-03 100 0.803 0.824
19 04-08-03 100 1.083 0.838
20 04-15-03 100 0.892 0.841

Note: CV = Coefficient of variation for control survival.

Ccv

(%)

22.2
13.6
85
1.2
134
18.4
12.7
8.0
16.9
10.6
28
9.1
10.4
4.1
3.0
14.1
8.0
213
6.1
17.0

Precision of Endpoint Measurements

CT

for Control
Growth CV (%)

17.9
14.8
'11.4
11.8
12.9
12.8
12.2
12.8
12.5
11.7
114
11.4
10.8
10.3
106
10.4
11.0
10.8
111

MSD

016

0.12
0.12
0.11
0.12
0.19
0.13
0.18
0.23
0.13
0.12
0.12
0.15
0.14
0.07
0.15
0.15
0.21
0.09
0.17

PMSD

(%)

23.5
17.5
16.3
12.5
14.6
254
12.8
19.5
21.9
15.6
13.8
13.7
224
15.7
11.0
16.5
18.5
26.5
8.0
18.7

CcTr

for PMSD (%)

20.5
19.1
17.5
169
183
17.5
17.8
182
180
17.6
173
17.7
17.5
17.1
17.1
17.1
17.7

17.1
17.2

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 (10m percentile) = 3.5%.

Upper CV bound determined by USEPA (90™ percentile) = 20%

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

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

Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 17.2% from the control.

Lower PMSD bound determined by USEPA (10" percentile) =9.4%.
Upper PMSD bound determined by USEPA (90" 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. Undem.a.ndmg and Accounting for Method Varmbxhty in Whole Effluent Toxicity Apphcatlons Under the National Pollutant Dlschargc Ehmmatxon
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSystems, Inc.

04-15-03.xls



Control Growth
(mg / initial larvae)

Coefficient of Variation (%)
for Control Growth

Environmental Testing Solutions, LLC =~ . . .

Pimephales promelas Control Growth and Coefficient of Variation‘ o

in Potassium Chloride Chronic Reference Toxicant Tests

1.50 IS S S S S B S N EEE RN S S N S — 'l.l‘-l._i,_lr

1.25

1.00

0.75

0.50

0.25

lIlIlllllllllllllllllllllllll

lllllllll'l]lllllllllll

40
30
20

10

lllllllllllllllll.ll,llll

Test date

—e— Control Growth or Coefficient of Variation (CV)

— — Central Tendency (mean Control Growth or CV)

Control Limits (mean Control Growth or CV + 2 Standard Deviations)




40

10

~ Environmental Testing Solutions, LLC

Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water

I 1 ! 1 |
o, p) a, P) PR 2z, 2 P 7 Z 2 ) ) P 9, o
%, B, % B Yo B Ta e % Y P B Y % B % R w, o
a D % % %D Y% %> » % 7> %> » % % % ) % % 2

Test date

—e— 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 (10" percentile) = 9.4%, Upper PMSD Bound (90" percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)

Sra i SAEas et e e s e . .
[ERETRITS St O e T




Environmental Testing Solutions, LLC

L3

Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: _&~

Dilution preparation information: Comments:
K.CI CHM number: CHM Ol
Stock preparation: 50 g KCI/L: Dissolve 50 g KClin 1.L
Deionized water
Dilution prep (mg/L) 300 450 600 750 500
Stack volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 951 988 985 982
Total volume (mL) 1000 1600 1000 1000 1000

Test organism information

Test information:

2b~ 29 t-\696 oLdD

Organism age: Randomizing template: | £eD
Date and times organisms oN- M-03 1030 TO 1330 | Incubator number; 3c
were born between: MST
Organism source: ARS Hecl o4-IN-0B Artemia lot number: 861 SO‘iQ
Transfer bowl information: | pH = Temperature =  °C | Total drying time: 19-RouéSs
1.8 24.2. | Date/ Time in: 0% 7203 1500
Average transfer volume: Date / Time out: 3 23063  o£00
10,4
: Oven temperature: [06°C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Analyst
feeding feeding rencwal, or batch used
time time termination time
O -0z [—X | juzo 1231 ooz | A
I gd16-03 | croo | 1504 1356 odibez |
2 |03 o%03 | s10 | 1340 | od-n-oz | S
3 lewig-03 {0460 | 1500 238 od-11-03 | ik
4 lkywaon | ois6 | 1s03 2SO0 | pd-tv-oz |
° lovze-ed ESTS v | A
6 A3
M-2\-03 1324 kel ool
AT y
7 om0z | MDO —3
Y
Control information: : _ Acceptance criteria Summary of test endpoints:
% Mortality: N%o $20% 7-day LCso 4.2
Average weight per initial larvae: =] NOEC e
Average weight per surviving larvae: | 0.8414 2 0.25 mg/larvae LOEC OO
ChV S.b
1C;s SL2.1




Environmental Testing Solutions, LLC , Page2 of 5

PpKCICR Test Number: _§_

Survival and Growth Data
Day CONTROL 300 mg KCVL 450 mg KCI/L
A B C D E F G H I J K L

b lol|lo]blio |to |10 Lo |10 |lo |10 |0
16 f10 1o |0 10|10 {16 |10 |10 |10 [16 | /0

2 1D [to [to {10 ]/0 |10 |76 |10 | |70 |0 {0

’ oo 1ol |ro|rolto|70] 70w |20 |©

4 PO (IO 10 {10 | 10120 /0 [/0 | 1020|7070
> o 1o |1e |1o] o] to] o] 1o] o] to] r0}10
¢ o1 | 16]0] 76|60 |16 |06 0] 10
1

10 110 |10 [t 107017070 |70 /0 | 70

/0
= Pan wei bl - 0 L2210
A=Panw gh% \5.¢*: 6_000 \6'0.\4, } 4.0.6" ‘ qgf\ \'L\.o(;,u Q3¢ \5_0\.‘\ o\ h}?‘ &g}ﬁf 1‘;,.\‘\é
B = Pan + Larvae weight (mg) 2, %“b?\? 21 .0(\ 11_60\

A L U A
2t et ,2.,;1139“*0‘ Pl v L 1‘1-7"% A

£
b

Larvae welght (np)=A~B | g2 “.\qq& v28[p S g\ 4.0\,8 4870 q_qp’b gt g 2P hade PR%S)
Eﬁ e"wafzﬂe Calculations and data reviewed: 5_&_
1- LANZEE ‘

Comments:
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Environmental Testing Solutions, LLC Page3of5

PpKCICR Test Number: f

Survival and Growth Data
Day 600 mg KCI/LL 750 mg KCVL . 900 mg KCI/L
M N (4] P Q R S T U \% W X
’ 10 [to |io |0 1o || Ot0 | pllo |10 /OA
! JdA SA[ S&K td] 94 qd] & q
' q 73| s gt Y s 54 2000
? a |7lslalols|s |4 0% | 2]
3 a1 |& |4 ]|bls|s|d]o]|tl =]
4 alv|eale|dYs |4 o] |z |\
o ]an s e ey [9d [o |\ |2 |t
6 ‘ A
al71lele|olaldld]s [V]FE]
! Glaileie leluldlg o1 |1 ]I
Araet®d e Mo Ao aaS | aa TP gl | — | iy gt
B = Pan + Larvae weight (mg) z‘],'\?’ 7.‘\_\'A\ 7’0.6’5 2\,\\ \q.l& r\_&“\ \Q.zﬁ ‘4‘}“ — \s_g\ \5“"‘0 \s’lq
Larvae weight (mg)=A-B Al &\ ‘p.b‘)a 6"“)\ o .{3&, Ar\\\ﬁ 2 .\\6 %}.\‘a 'pbﬂ\ﬁ — bf\t& 0_3;,,3 \'b\‘b

Calculations and data reviewed: i‘

Comments:




Environmental Testing Solutions, LLC |

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

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

Test number: PpKCICR # 48 :
Test dates: April 15-22,2003 ) Revelwed by: “ \Wc/"
/1
Concentration (mg/L, p Initfat ber of | Finat of A = Pan weight B e Pan + Larvae |Larvae weight (mg)| Welght/ Initial number | Mean survival { Mean weight (mg) CoefTiclent of Percent reduction from
KCh larvae larvae {mg) welght (mg) =A-B of larvae (mg) (%) variation (%) coatrol (%)
A 10 10 15.084 22910 7.826 0.7826
B 10 10 15.000 26.140 11.140 1.1140
00.0 0.8919 17.0 Not applicabl.
Control c 10 10 15012 23.170 8.128 08128 ! ot applicab’e
D 10 10 14.857 23.440 8.583 0.8583
E 10 10 14.896 23.060 8,164 08164
300 F 10 10 14.952 22.020 7.068 0.7068 100.0 0.8064 110 - 96
G 10 10 14.860 22.680 7.820 0.7820
H 10 10 15.067 24270 9.203 0.9203
1 10 10 15.162 23.320 . 8.158 0.8158
J 10 . 10 14.650 23.480 8.830 0.8830
100.0 0.8022 8.4 5
450 K 10 10 15.064 22.970 7.906 0.7906 101
L 10 10 15.195 22.390 7.195 0.7195 ! -
M 10 9 15116 22.120 7.004 0.7004
600 N 10 7 15.097 21.140 6.043 0.6043 80.0 0.6239 109 30.1
o] 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
R 10 4 14.725 17.840 3.115 03115
45.0 03542 25.0
750 S 10 4 14,765 18.380 3.615 0.3615 s 3S 603
T 10 4 14.714 17.410 2.696 0.2696
U 10 0 0.000 0.000 0.000 0.0000
900 v 10 1 14.662 15370 0.708 0.0708 15 0.0658 202 0.6
w 10 1 14.797 15.660 0.863 0.0863 .
X 10 1 14.680 15.740 1.060 0.1060
Dunnett's MSD value: 0.1672 MsSD= Minirmum Significant Difference
PMSD: . 18.7 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 Pimephales growth by 17.2% from the control (determined through reference toxicant

testing).

Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.

Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 208 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 Nauonal Pollutant Discharge Elimination Progxam EPA-833-R—00-003 US Environmenta! Protection
Agency, Cincinnati, OH
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Environmental Testing Solutions, LLC '~ = "
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

StartDate: 41503 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
EndDate: 422003 LabID: ETS-Env, Testing Solutions Sample Type: | KCL-Potassium chloride
Sample Date: . Protoco  CHRONIC-(EPA-821-R-02-013) Test Species: PP-Pimephales promelas
Comments:

Conc-% 1 2 3 4

D-Centrol 1.0000 1.0000 1.0000 £.0000
300 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.9000 0.7000 0.8000 0.8000
750 0.6000 0.4000 0.4000 0.4000
900 0.0000 0.1000 0.1000 0.1000

X Transform: Arcain Square Root Rank 1-Talled Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40

300 1.0000 1.0000 1.4120 14120 1.4120 0.000 4 18.00 10.00 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 [ 40
*600 0.8000 0.8000 11136 0.9912 1.24%0 9.478 4 10.00 10.00 8 40
*750 0.4500 0.4500 0.7351 0.6847 0.8861 13.697 4 10.00 10.00 2 40
*900 0.0750 0.0750 0.2810 0.1588 03218 28.997 4 10.00 10.00 37 40
Auxiliary Tests - Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-nomal distribution (p <=0.01) 0.830562234 0.834 0.449956848 2.238040149
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 450 600 519.6152423 0222222222
Ti vs D-Contro}
Maximum Likelihood-Probit
Parameter Value SE 95% Flducial Limits Control ChiSq ] Critical P-value Mu Sigma Iter
Slope 1295726761  1.79042942 9.448025883 16.46650935 0 1.365757569 7.814724922 07 2.853795954 0.077176765 k]
Intercept -31.9773979 5.117653608 -42.0079992 -21.9467966
TSCR 10
- Point Probits % 95% Fiducial Limits 09 j 1(
ECOl 2674 472.3413312 400.2848896 5213750248 /
ECO0S 3.355 533.1525261 471.0954071 575.3446747 0.8 4 y .
ECl0 3.718 568.7088027 513.2852597 607.007368 . 074 -
ECIS 3964 594028635 543.459587 629.8182164
EC20 4.158 614.9536041 5683344609 648.9760056 B os 8
EC25 4326 631.4918278 590.2082895 666.2951785 §_o,5
EC40 4.747 682721288 646.5877268 714.817046 A 04 ]
ECs0 5000 714.1607122 680.4217756 748.5909478 =™
EC60 5.25) 747.0479333 713.4874084 786.7502467 0.3 4
EC?s 5.674 B0S.1019726 766.6545095 860.5455739 02 ] «
EC8¢ 5842 B29.372365 787.4331737 893.3038724 |
EC8S5 6.036 858.5874515 811.6714609 933.8622463 0.1 4 I/
EC90 6.282 896.8131075 842.4359998 988.4526077 0.0 . i
EC9S 6.645 956.6221399 889.0568522 1076.661109 1 10 100 1000 10000
EC99 7.326 1079.781756 981.3575575 1266.773333
Dose %
Dose-Response Plot
1 °
09
0.8 4
0.7 4
[
205§
205
>
&S 0.4 4
P~
03
0.2
0.1
0

300
450
600
750 |
900

D-Control
Ay

Organisms obtained from Aquatic BioSystems, Inc. . 04-15-03.xls



Environmental Testing Solutions, LL.C C .
. ' o Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/15/03 Test1D: PpKCICR Sample 1D: REF-Ref Taxicant . S e e
EndDate: 42203 LabID: ~  ETS-Env. Testing Solutions Sample Type: KCL-Potassium chloride
Sample Date: Protocol ~ CHRONICEPA-821-R-02-013) Test Species: PP-Pimephales promelas
Comments: ,
Conc-% 1 2 3 4

D-Control 0.7826 11140 0.8128 0.8583
300 08164 0.7068 0.7820 09203

430 08158 0.8830 0.7906 0.7195

600 0.7004 0.6043 0.5401 0.6506

750 0.4743 03118 03615 0.2696

" 900 0.0000 0.0708 0.0863 0.1060

Transform: Untransformed 1-Talled Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.8919 1.0000 0.8919 0.7826 11140 16.962 4 0.8919 1.0000
300 0.8064 0.5041 0.8064 0.7068 0.9203 10.997 4 1115 2180 0.1672 0.8064 0.9041
450 0.8022 0.8994 -0.8022 0.7195 0.8830 8.420 4 1.169 2,130 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 03971
900 0.0658 0.0737 0.0658 0.0000 0.1060 70.17t 4 0.0658 0.0737

Auxillary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.906657279 0.805 1.102531033 1.01612156
Bartlett's Test indicates equal variances (p = 0.41) '1.793151259 921035099
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 450 >450 0.222222222 0.167241389 0.187506112 0.010254743 0.01177076 0.450955391 *© 2,9
Treatments vs D-Control .
Linear Interpolation (200 Resamples)
Point Y SD 95% CL(Exp) Skew
1C0s* 156.39 153.69 1534 681.71 0.4635
1C10 431.66 137.87 0.00 578.46 -0.3433
1C15 437.08 111.52 3528 615.98 -L.1116 1.0
1C20 524.58 81.35 121.96 65488 -1.7839 09 |
1C25 562.08 55.02 31136 66482 -1.8367
1C40 649.34 26.44 55405 7839 -0.4531 0.8 1
1C30 693.96 24.21 625.24 776.43 0.0862 074
* indicates IC estimate less than the lowest concentration 006
g 05
8o
S04
03
0.2
01
a0 -r T
0 200 400 600 800 1000

Dose %

Dose-Response Plot

= 0.8 J 1-tail, 0.05 level
g of significance
G056
3
Q
™ 04
0.2 4 ‘
0 T T
2 g g & 2 &
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PpKCICR Test Number: &

g i b o %
B S N AR T ST LR e

Daily Chemistry:
Day
Concentration | Parameter 1 :
CONTROL | pH (S.U) 3.69 3.LZ | 1493 -1 148
DO (mg/L) 4 5 .2 3 .8
Conductivity -
(umhos/cm) 30‘-9 5 19 30k
Alkalinity
(mg CaCQO,/L) b"\
Hardness
{mg CaCO,/L) 53
T t '
copermre | 755 l2sy |23 |0 | e | zso
pH (S.U.) —93 3.4 392 | 35 | 7199 | 2,90
DO (mg/L) EXZ 5 3.2 .
300 mg KCI/L | Conductivity =
(pmhos/cm) 84 8 852
'(I;g;lperaturc 25.3 2S. ) 257
pH (S.U) 34 AT 1806
DO (mg/L) X T.o 8.2
450 mg KCVL | Conductivity
(umhos/cm) 1152 {123
'(Io'::x;lpcraturc 2s.3 251 25.7
pH (S.U) 1431 | J.u8 948
DO (mg/L) 33 .o 3.2
600 mg KCV/L | Conductivity i
' {umhos/cm) "‘“ \Z 12 83
coPere 283 | 2 | zs3
pH (S.U.) a7 132 145 | 7.L8 8.01 | 3.63
.| DO (mg/L) 2.8 T Ao g.2 | A3 8.0 3.3
750 mg KCVL | Conductivit EL
e Gmbosemy. | 11023 | LS5 1651
fempersture | o3 Vasa | 83| a5 [ 256 | 2seo
pH (S.U) Fav | 333 | 245 | 335 | 8.01 | .82
DO (mg/L) 3.8 3.3 3 8
900 mg KCVL | Conductivity
{pmhos/cm) tQD ‘ { 6 [i% 18 (09
'(l;g;lpcmurc 253 | 5.\ zs 3| 250 | 254 | 250
Initial Final Initial Final Initial Final
56000 F5800



Environmental Testing Solutions, LLC

" PageSof5 .

PpKCICR Test Number: __ &

) Day ‘
Concentration | Parameter . 4 5
CONTROL | pH (S.U) F90 | 45! oro | 384 | 8.0l ETWY
DO (mg/L) 2.1 .8 3.8 O 3. .6
Conductivity
(umhos/cm) 5H 256 yag)
Alkalinity ‘\
(mg CaCQO3/L)
Hardness \k‘
(mg CaCO+/L)
Temperature
0 25,3 249 | Z5.0 250 255 3z
pH (S.U)) 8oz | 349 339 |54 .0 A2
DO (mg/L) 8.l . L8 4.8 3,
300 mg KCUL | Conductivity :
(umhos/cm) %56 6‘* Z 650
omperatire | 259 | 249 | 256 | 250 | 255 | 248
pH (8.U) g.o 2 2» ':b 3,%) 152 8.02 '11,(4_3{
DO (mg/L) 2 .
450 mg KCUL | Conductivit :
e Gonhosiemy. | 1142 { [12zo | 1o
?l‘é’i“’”“‘““’ 257 | 249 | %% | 230 | 255 |24 | 253 | 299
pH (S.U) B4 | 956 803 l1asas 18.03 [ Fig | 385 | 346
600 mg KCVL | DO (mg/L) 9.2 A ¢ L3 8 Lo
Contueivity | 14oe 1292 o | a1
coperatare | 257 g | 250 | 280 | 255 | 248 | 252 | 249
pH (S.U) S [ 3.96 | 803 | 492 | .03 |48 | 487 | 143
DO (mg/L) - 8.) b9 449 L.8 I T D.1 (0.6
7 KCVL | Conductivi ; \ &
e ey | Voo | 0™ { o Itz |
o N 2sq |49 | 254 | 250 | S | 248 | 259
pH (S.U) 3.05 | 3l .02 1354 18.03 1383 |qee
DO (mg/L) 8.2 29 3.0 19 1.6 8.2
900 mg KCUL | Conductivity ™ |*) o0 p— fos (a3 91
{umhos/cm) | It
eoperatre {253 Vaug | 250 | 286 | 255 | 245 | 25.3
Initial Final Initial Final Initial Final Initial
55400 Hbh200




Test number

V00O bW -

Note:

Test date

02-05-02
03-19-02
04-09-02
05-07-02
06-04-02
07-09-02
08-06-02
09-04-02
10-08-02
11-05-02
12-03-02
12-03-02
12-04-02
12-06-02
12-11-02
12-18-02
01-07-03
02-04-03
03-05-03
04-08-03

Environmental Testing Solutions, LLC

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

7-d ICys cT S

(/L NaCl) (g/L NaCl)
1.07
1.03 1.0 0.03
1.03 1.0 0.02
1.0 1.05 0.02
1.06 1.0 0.02
1.03 1.05 0.02
1.05 1.05 0.02
1.05 1.05 0.02
1.03 1.0 0.02
1.03 1.04 0.02
1.02 1.04 0.02
1.03 1.04 0.02
1.02 1.04 0.02
1.03 1.04 0.02
1.04 1.04 0.02
1.04 1.04 0.02
0.96 1.03 0.02
0.99 1.03 0.03
1.0 1.03 0.03
1.03 1.03 0.02

Control Limits
CT-28 CT+128
0.99 1.11
1.00 1.09
1.01 1.09
1.01 1.09
1.01 1.08
1.01 1.08
1.02 1.08
1.01 1.08
1.01 1.08
1.01 1.08
1.01 1.07
1.00 1.07
1.01 1.07
1.01 1.07
1.01 1.07
0.99 1.08
0.98 1.08
0.98 1.08
0.98 1.08

SA.IO

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

Warning Limits
CT-Su0 CT+84,
0.97 1.13
0.96 1.13
0.96 1.13
0.97 113
0.96 1.13
0.96 1.13
0.96 113
0.96 1.13
0.96 1.13
0.96 1.13
0.96 1.12
0.96 1.12
0.96 1.12
0.96 1.12
0.96 1.12
0.95 1.12
0.95 1.11
095 1.12
0.95 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
0.13

Control Limits
CT-S,3s CT+S,a4
087 1.23
0.87 1.22
0.87 1.22
0.87 1.23
0.87 1.22
0.87 1.23
0.87 1.23
0.87 122
0.87 1.22
0.86 1.22
0.86 1.22
0.86 1.22
0.86 1.22
0.86 1.21.
0.86 1.22
0.86 1.21
0.86 1.21
0.86 1.21
0.86 1.21

7-d IC,4 = 7-day 25% inhibition concentration, An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia
reproduction for the test population.
CT = Central tendency (mean ICy).

S = Standard deviation of the ICys values.

S, 10 ™ Standard deviation corresponding to the 10™ percentile CV. S, 4o = 0.08, as determined by USEPA for the method and endpoint.

S,2s = Standard deviation corresponding to the 25" percentile CV. S, 55 =0.17, as determined by the USEPA for the method and endpoint.

CV = Cocfficient of variation of the ICy; values.

Ccv

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

Control and warning limits were established using the standard deviation of the 1Cy4 values corresponding to the 10® and 25™ percentile CVs.  These ranges are more stringent than the control and warning limits recommended by -
USEPA for the test method and endpoint.

USEPA Recommended Control and Waming Limits;

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 Environrnental Protection A;;e;xcy. .

Cincinnati, OH.

‘Warning Limit = Standard deviation comresponding to the 75% percentile CV. S, 75 = 0.45.

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

v
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Environmental Testing Solutions, LLC

Sodium Chloride Chronic Reference'T oxicant Control Chart
for Ceriodaphnia dubia |
using Moderately Hard Synthetic Water

1.20 R R S S N e 50 S (S R SN SRR B B e e w sy e |

1.15 -

1.10

1.05

1.00

0.95

1.5
1.4
1.3

7-day IC,. (g/L NaCl)

1.2
1.1
1.0
0.9
0.8

Test date -

—e— 7-day IC,. = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

— — Central Tendency (mean IC,,)

—--— Warning Limits (mean IC,; 8§, , )

--------- Control Limits (mean IC,; + S, , or 2 Standard Deviations)
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Precision of Endpoint Measurements

FYR SR

LC

Sodium Chloride Chronic Reference Toxicant Data
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control Control Mean
number Test date Survival Reproduction cr
for Control Mean
(%) (offspring/female) ~ Reproduction
(offspring/female) -

1 02-05-02 100 211

2 03-19-02 100 26.3 247

3 04-09-02 100 262 25.2

4 05-07-02 100 27.3 25.7

5 06-04-02 100 26.0 258

6 07-09-02 100 29.5 26.4

7 08-06-02 100 284 26.7

8 09-04-02 100 314 273

9 10-08-02 100 31.1 27.7

10 11-05-02 100 29.5 27.9

11 12-03-02 90 340 28.4

12 12-03-02 100 33.2 28.8

13 12-04-02 100 325 29.1

14 12-06-02 100 29.7 29.2

15 12-11-02 100 338 29.5

16 12-18-02 100 * 305 29.5

17 01-07-03 100 332 29.7

18 02-04-03 100 323 29.9

19 03-05-03 100 - 28.7 29.8
20 04-11-03 100 263 29.7

Note: CV = Cocflicient of variation for control reproduction.

Ccv

%)

10.1
B.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

CT

for Control
Reproduction
CV (%)

9.3
10.3
9.8
9.8
9.5
9.6
9.3
9.3
9.1
89
8.6
8.8
9.2
9.0
8.9
8.9
8.7
8.5
8.4

MSD

26
3.0
2.8
23
3.8
35
27
30
29
2.5
2.7
33
3.2
3.0
2.9
29
29
2.7
3.5
2.5

ta
4

PMSD

(%)

1.1
1.2
10.7
8.4
147
1.7
9.5
9.5
9.4
8.4
8.0
9.9
9.8
10.0
8.5
9.4

86
8.4
12.1
9.6

CT .

for PMSD (%)

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

On average, the CV for control reproduction is 8.4% in Environmental Testing Solutions, LLC Ceriodaphnia chronic
Lower CV bound determined by USEPA (10" percentile) = 8.9%.
Upper CV bound determined by USEPA (90™ percentile) = 42%

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® percentile) = 11%.

U[;})cr PMSD bound determined by USEPA (90" percentile) = 37%.
CT = Cenlral Tendancy (Mcan Control Reproduction, CV, or mcan PMSD)

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia 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, O1L

04-08-03new.xls



Control Reproduction
(offspring/female)

Coefficient of Variation (%)
for Control Reproduction

Environmental ~’I"eéting Solutlons, LLC e

Cerzodaphma dubia Control Reproductnon and Coefﬁcnent of Varlatlon

40

35
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25
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15

40

30
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in Sodlum Chloride Chronic Reference Tox1cant Tests
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|
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|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Minimum Acceptance Criteria (15.0 offspring per surviving female)

IIlllllll[Tllllllllllllllllll

Kentucky Acceptance Limit (< 30.0%)

‘Test date

—e— Control Reproduction or Coefficient of Variation (CV)

— — Central Tendency (mean Control Reproduction or CV)

Control Limits (mean Control Reproduction or CV = 2 Standard Deviations)




PMSD (%)
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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
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Test date

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declared statlslxcally significant.

— - Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10® percentile) = 11%, Upper PMSD Bound ©o™ 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 of 6

Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCLCR #: __ 94

Dilution preparation information: Comments:
NaCl CHM number: CHAM OO
Stock preparation: . 100 g NaClN (dissolve 50 g NaCl in 500 ml
. deionized water)
Dilution prep (mg/L) 600 300 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: < 24-Hoyes oLd Randomizing template; | <aD¥s green)
Date and times organisms | agf o4-gg-03 O3 O 12V | Incubator number and 2 / e
] ! . 2.b2q¢l
were born between: shelf location:
Organism source: oy-0r-03 A-E YCT batch: ABS  l03-25-3_
Transfer bowl information: | pH=§. {1\  Temperature = 24.9 | Selenastrum batch: ABS {03- 25- 03 |

Daily renewal information:

Day Date Test initiation,- | Control water batch Analyst
rencwal, or used
termination time =
O lod-0f03 | 1526 oG- {_‘,{
! letomoa | WS | o4 Y
2 | etoa 4S8 04-01-03 B\
?  lowwi-om | ts2d ov-oeqy | )
4 loduzeoy | 1830 04-1\-0% d
> | odameos IS24 ou-n-03 | ff
5 |oua-03 1B Ko o4-1-03, Jo
7 — A 1Y
04-15-03 | 14\ (|
-
Control information: ’ Acceptance criteria ™ | Symmary of test endpoints:
% of Malc Adults: O £20% 7-day LC50 >4 00
% Adults having 3" Broods: (o7, 2 80% NOEC £00
% Morlality: o/ A $20% LOEC 1000
Mcan Offspring/Female: 2.3 . 2150 ofspring/female | ChV sy d
% CV: ’ f0.2%, <40.0% IC25 [0B.S




Environmental Testing Solutions, LLC

Page 2 of6ﬂ 7

Species: Ceriodaphnia dubia

CdNaCLCR #: 4

CONTROL Survival and Reproduction Data
' ’ Replicate number :
Day 1 2 K] 4 ] 6 7 8 9 10
1 Young produced O o O (&) (@) & O O (@) O
Adult mortality Ul o« | v | U LS I G U W
2 Young produced (] O O 6 O O O (@) (@) O
Adult mortality (U — v ] W LW ]| v |
3 Young produced e O O O O O @) o Q10
Adult mortality o ] U v (U LG B W (- o
4 Young produced =2 | (8} 3 =2, = 3 S =2 [
. Adult mortality C (o= T B . Cl ] U] o e
s Young produccd q 10 10 1 q ) \ & ) O 8 &
Adult mortality vl o \ - = Ul U W U],
6 Young prudufcd O O Zi (@) q had O 2“ O O o) "';&_tf\'
Adult mortality L -1 | - — | — |l U |u -
7 Young produced 12113 1\ | q |2 | '-l 2. '3 \ & \2
| Total young produced 25 'Z—‘ 27 24 2 8 28 ZS 23 v Zq
Final Adult Mortality - | R - [\ [ A w |
X for 3" Broods Xl 12 s 1ol <1 o<l > | > 1>
Concentration:
% Montality: Us
Mean Offspring/Female: 2. D
600 mg NaCl/L Survival und Reproduction Data
Replicate number
Day 1 2 3 4 5 6 -}. 7 8 9 10
1 Young produced | ) ) o) O O ®) O ) O )
Adult mortality - w L L - _ L - o |
2 Young produced () O @) O [8) O @) O O '8
Adult mortality Cl o« C | ] T
3 Young produced 0O O O O Q A O Q) o) @)
Adult mortality (- L SO Y - _ | [
4 Young produced : \_l Ll G s ) 3 2| Y Yy
Adult mortality C (. L L (. . A - (W L
5 Young produced {0 Ia E_ ] (D /0 119 /O R E Lq_
Adult mortality | | - L, | (- _
D
6 Young produced 0 O o) 0 -2 @) { W O Ll-“ O ST 8RO
Adult mortality __g____ A\ ] (— | — _ O O | -
7 Young produced lS IS | 2. /3 "-{ l‘] \ 2 E \ \ 10
‘Total young produced 2 q 32 23 . 2_8 Zq 2-( Z‘.D 2_1 2_2 23
Final Adult Mortality - | — | — |- L | W N O _ _ _
Concentration:
% Mortality: - 0%
Mcan Offspring/Femalc: 21\
% Reduction from Control: | =3.0%
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Species: Ceriodaphnia dubia
CdNaCLCR#: _ 9

800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Al O 0 0O O Q) @) O lo (@)
Adult mortality ! u LW L | - | - | U
2 Young produced 9 O O O O O O O O )
Adult mortality [ I ] ] O - | WS L NSO [ Sy
3 [ Youmgeroiwd | 8 [ 6 |8 | Ol lOL Ol Ol OO
Adult mortality |l Ul L] ] — (o R -
4 Young produced s Y i 3| S 3 32 S q 3
Adult mortality “ “ — Ll L. ] o] o | L
5 Young produced 2-1 {O a o) L V2 & £ [D 10
Adult mortality Cl ] ] O O U U
3 Young produced (a) 0 O (@) O o) &) O N O
Adult mortality L Clo |l T~ o o (.
7 . Young produced lo |1} L\ oty lLl 1 2. ‘s \‘-{ s |13
Total young prodgccd 27 28 23 21 27 2—{ 20 ZS 30 26
Final Adult Mortality [ _ | [ — L - b _
Concentration:
% Mortality: (oY
Mean Offspring/Female: 2. \»
% Reduction from Contral: | -\.\"7,
1000 mg NaCl/L Survival and Reproduction Data
Replieate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O @) O 1O OO 10 Q OO
Adult mortality v Y- ] U RN
2 Young produced 6 [®) O (@) (@) O @) @) sANe)
Adult mortality L_ ol TTL | o (- (- U L) -
3 Young produced O O 0O O @) O O O O 1O
Adult inortality (. _ | U | . | A - (. L | W
4 Young produced k..‘ L.( L.\ L{ 2 S 3 2 ‘-\ : H
Adult mortality _ L. [ - [ G [ L w -
5 Young produccd & g '3 10 o 1O 10 ~1 / l 2
Adult mortality L w | L. [ (. | | L. ver
6 Young produced O ) ) U (/ 2 0 O O O AR b
Adult mortality (. . | - | L |- = - &
1 Young produced "1 2 (l A £ 8 ‘ q la 8 8
Total young produced )q 20 | 2& | ,.7 ]7 2 S 22 l(p 23 20 .
Final Adult Mortality | S T - [ = L [ [
Concentration:
% Mortality: Qe
Mean Offspring/Female: | 20.7
% Reduction from Control: |- 'Zl.ﬁa
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Page 40f6

Species: Ceriodaphnia dubia

© CdNaCLCR#: __9

1200 mg NaCl/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O q N O Gyl O O (®) O O
’ Adult mortality I - | o _ - | - |
2 Young produced O O C) O O O O O T0O O
Adult mortality ] U] ] — U ] Ul
3 Young produced O ) O Q @) @) 0O Q1O @)
Adult mortality — | vl u W w |- | L [
4 Young produced ) 2 2. O ] > = 3 2 2
Adult mortality il el il oelue ool
s Young produced 1 Ll . Ct 2. bl S 101 1 [ & € A W\Aa ot
Adult mortality — — O = C - — | Cliw |
6 Young produced _CD ®) 0O Y O O O S O O
Adult mortality | - L - L | - | | (. |
7 Young produced = 5 ) ‘-{ 10 P & n s s &
Total young produced 1 q s 16 b - 20 lS i S "1
Final Adult Mortality | G (U | L= I N I O o
Concentration:
% Mortality: : 07
Mean Offspring/Female: 2.4
% Reduction from Control: | 4\,4%
1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 -6 7T 8 9 10
1 Young produced O O (@) O O O O O O O
Adult mortality o L w | | |- L — - | L
2 Young produccd [®) O (@) O o) (@) ) Ne) @) C)
) Adult mortality __ L [ | S L [ | U | —
3 Young produced 0O O O () @) O O O O @)
Adult mortality L. - (. L W - |- (. { G I
4 Young preduced O \ ) O 2 &) ) pd C &)
Adult mortality | | | S (R W _ L “ .
5 Young produced D [®) O O O O 2 O O O
Adult mortality - | | . L__ .- - L L L_ | W
6 Young produced O [9) O 1 O o) O 1 O O
Adult mortality 1 . . | [ | - L L | “
7 Young produced O O O O 0 O e 6 O (@)
Total young proéuccd 4() . ‘ O ‘ ‘ 2 0 2.. ‘83 O o
Final Adult Mortality | — > [ | | | N I v |-
Concentration:
% Morality: [+/4
Mean Offspring/Female: 0.9
% Reduction from Control: | 96 (7o
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Verification of Ceriodaphnia Reproduction Totals

1000 mg NaCl/L

Control
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Environmental Testing Solutions, LLC

Quality Control

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

Verification of Data Entry, Calculations, and Statistical Analyses

’

Test number: CdNaCICR #38
Test dates: April 8-15, 2003 Reveiwed by: ’ 'M
|
Concentration Replicate number Survival | Average reproduction CoefMicientof | Percent reduction from
(mg/L NaCl) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) variation (%) contrel (%)
Control 25 27 27 24 28 28 25 28 27 24 100 263 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 69 -L1
1000 " 19 20 28 17 17 25 2 16 7 20 100 20.7 185 21.3
1200 15 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 MSD value: 2.531 MSD=  Minimum Significant Difference
PMSD: 9.6 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" percentile) = 11%.
Upper PMSD bound determined by USEPA (90 percentile) = 37%.
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 1aboratories for Ceriodaphniareproduction 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
Ageney, Cincinnati, OI.
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Statistical Analyses
Cerlodaphnla Survival and Reproduction Test-Reproductlon - - : - -
Start Date:  4/8/03 TestID: CdNaCICR Sample 1D: REF-Ref Toxicant
End Date:  4/15/03 LabID: ETS-Env. Testing Solutions - Sample Type: NACL-Sodium chloride
Sample Date Protocol:  CHRONICH{EPA-821-R-02-013) Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mp/L 1 2 3 4 5 6 7 ] 9 10
D-Control 25.000 27.000 21.000 24.000 28000 . 28.000 25.000 28.000 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 21.000 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 9.000 15.000 16.000 16.000 16.000 20.000 15.000 15.000 17.000
1400 0.000 1.000 0.000 1.000 2.000 0.000 2.000 3.000 0.000 0.000
Transform: Untransformed Rank 1-Tailed Isotonlc
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean \
D-Control 26.300 1.0000 .26.300 24.000 28.000 6.222 10 26.700 1.0000
600 217.100 1.0104 27.100 23.000 32.000 10.061 10 114.00 75.00 26.700 1.0000
800 26.600 1.0114 26.600 23.000 30.000 6.909 0 106.50 75.00 26.600 0.9963
“1000 20.700 0.7871 20.700 16.000 28.000 18.508 10 66.50 75.00 20.700 0.7753
*1200 15.400 0.5856 15.400 9.000 20.000 11.638 10 33.00 75.00 15.400 0.5768
~1400 0.900 0.0342 0.900 0.000 3.000 122.278 10 35.00 75.00 0.900 0.0237
Auxillary Tests Stalistle Critlcal Skew Kurt
Kolmogorov D Test indicates normal distnbution (p > 0.01) 0.93054914 (1035 0.12044696 1.50411886
Bartlett’s Test indicates unequal variances {p = 8.61E-03) 15.4483681 15.0863171 )
Hypothesis Tent (1-tall, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 800 1000 894.427191
Tr vs D-Control
Linear Interpalation (200 Resamples)
Point mg/L. SD 95% CL Skew
1Co5 B41.864407 20.8144632 785.890323 B66.119912 -1.6817
IClo 887.118644  23.514141 B41.856278 932.23982) 0.4223
IC13 932372881 30.64B1604 BB82.56948]1 999.07989) 0.5599 1.0
1C20 977.627119 33.5004029 91715615 1039.27631 0.1628 0.9
1C25 1025.4717 34.9445136 952.861201 1078.60714 -0.1248
1C40 1176.60377  27.994347 1110.10498 1209.16801 -0.5026 0.8 1
ICs0 1228.27586 119688245 1198.26565  1242.40026 -0.9747 0.7 4
o 06
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Environmental Testing So]utions, LLC

Statistical Analyses

Used for PMSD calculation only.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  4/8/03 . Test ID: CdNaCICR Samrple ID: REF-Ref Toxicant
End Date:  4/15/03 Lab IDx: ETS-Env. Testing Solutions Samrple Type: NACL-Sodium chloride
Sarrple Date: Protocol: CHRONICEPA-821-R-02-013) Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2z 3 4 5 6 7 8 9 10
D-Control 25.000 27.000 27.000 24.000 28.000 28.000 25.000 28.000 27.000 24.000
600 29.000 32.000 23.000 23.000 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 9.000 15.000 16.000 16.000 16 000 20.000 15.000 15.000 17.000
1400 0.000 1.000 0.000 1.000 2.000 0.000 2.000 3.000 0.000 0.000
Transform: Untransformed 1-Tailed
Conc-mp/L Mean N-Mecan Mean Min Max CV% N t-Stat Critical MSD
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 -0.2N 2287 2.531
*1000 20.700 0.7371 20.700 16.000 " 23.000 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 122278 10 22.941 2.287 2.531
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.93054914 1.035 0.12044696  1.50413886
Bartlett's Test indicates unequal variances {p = 8.61E-03) 15.4483681 15.0863171
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSD MSE F-Prob df
Dunnett's Test 800 1000 894.427191 2.53106747 0.09623831 1037.24  6.12592593 1.0E-31 5,54

Treatments vs D-Control

04-08-03.xls
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Page 5 0f 6
Species: Ceriodaplinia dubia .
_ CdNaCLCR #: 9
Daily Chemistry:
Day
Concentration Paramcter : 1 :
H (S5.U.) gol | 8.2 8o\ 8.4 +98 | 8.08
DO (mg/L) 1.7 3,6 ) ©.1 2.6 | 8.
CONTROL Conductivity
(umhos/cm) 303 Z288 yAZ I
Alkalinity
(mg CaCOLy | 02
Hardness
(mg CaCQOy/L) &2
Tempcrature ’ .
CC) 23 | s %S 244 |284 | 242
pH (S.U) 4 M 8.04 ang | 802 | Boe | .03
DO (mg/L) 2.8 3.9 b 8.0 8o a.1
600 mg NaCl/L Conductivity .-
: (nmhos/cm) 37 Lz id3e
Temperature : '
CO) 25-3 | =2d.S S | AY | sd | 242
pH (S.U) 5.079 q.02 8.0t AL g.ocd || 8.00
| DO (mg/L) 1.8 a5 b . L 8x 8.0
800 mg NaCl/L Conductivity
(pmhos/cm) 464 | 1735 ) 140
T e .
(occ';"’cmurc 26.3 | =24.5 s | MYy |wsd | 24z
pH (S.U.) 3.05 8.02 g8.0w Aa.1o0 | g.04 8.01
DO (mg/L) 3.8 3.5 EXZ 8.2 a 8.0
1000 mg NaCl/L. | Conductivity &
(umhos/cm) 20657 | 2051 : 2059 (SR 2
(Toglpcralurc 25'3 Zq < 255 ‘ 24.4 25.4 24.2
pH (S.U.) g.od | 8.02 | 8.04 8,11 8.04 | 8.00
DO (mg/L) 19 1, | B 2 . .
1200 mg NaCl/L. | Conductivity <5
(umhos/cm) z4ez y| 24732
Temperature
©C) 25.3 1S $.<
pH (S.U) .03 8.00 8.04
DO (mg/L) 1.6 1b . .1
1400 mg NaCVL | Conductivity — 3 PR
(ptmhos/cm) 2425 e 2649 Y HE AT e
Temperature 2'5. 3
(°C) * Zq .S 25.5 *
Initial Final Initial Final -| Initial Final
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Species: Ceriodaphnia dubia

CdNaCLCR# _ 9
- Day
Eonccntmtion Parameter 3 4 5 ’ 6
pH (S.U) 8.2 g.a> 8,04 1828 1349 |398 135 | #495
DO (mg/L) 13 39 . 8.l M| 8. .6
CONTROL Conductivity
(umhos/cm) 304 30? 2498 243
Alkalinity ~
(mg CaCOy/L) \ Y
Hardness
(mg CaCQOy/L) R 88
Temperature N
_ °C) 254 | 244 21 | 2.9 |2 [24%6 | 2654 | 24
pH (S.U.) S9pn || 8BOZ | 8.09 8.23% B.o¢ | 345 4,02 ’HB
DO (mg/L) 3.0 3.9 8.2 8. a.3 g 8.4 .8
600 mg NaCl/L Conductivity - SAntiheh
(umhos/cm) (509 14814 i (4al 149y
T t - ‘
(og;lpcra ure 15.4 24.4 2.7 2.8 .6 EAS »7§.L\ ZY%. b
pH@S.U) - | 8.05 %.03% | 8.1 8.24 | poz 3494 | Fa9 | 396
DO (mg/L) = o gz | 83 |A3 8. pM 47
300 mg NaCVL Conductivity i : ' 0
(umhos/cm) 1812 11828 : 1826 . (gdi .
Tcemperat
(°ccr;wﬂl Tl sd faay | esa [2a.p | WS | S [y | 24e
pH (S.U) .04 | 802 8.10 | 8.21 .02 | 383 | =a8 | 196
DO (mg/L) 8.3 g.\ 8.2 8.3 : 8.3 ’ a4 3.8 .
000 mg NaCVL | Conductivit . A
me (Jﬁ:hcl;sc/cl;':)y 294 | 2205 4 2194 | zzad jpEtEE
e et L as |y [t | 248 | we | S | asy | zae
pH (S.U.) 9.03 8.02 | 510 8.25 [©.07 183 | 148 | 340
DO (mg/L) 6z |81 | &2 |83 83 | 8y gd | 18
200 mg NaCVL | Conductivity gt Rl LR EM:M £
ooy | 2524 Bl 2511 |andieag| 7513 [mamaes| Z9Wo [mon
P Y 269 | aqp s J2as |y | 24e
pH (S.U.) 8.0% 8.00 | 824 |80z | 3497 |341 | 345
DO (mg/L) .3 82 e. 5,3 8, 8.4 33}8 .
100 mg NaCVL | Conductivity R JEreRE N 5 T BIRERIEY
e Golosemy | 2907 || 2912 Edradl 2905 |Ghere] 2900 BB
(Tog;mcwturc 25."'1 4 "l 25.-7 Zq-t? - %<.6 ?L).{ 26, L{ 246
' Initial Final Initial I Final Initial Final Initial Final

@St
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Environmental Testing Solutions, LLC Page6of6 -
Species: Ceriodaphnia dubia
CANaCLCR # __ 9
Day e
_Concentration Parameter 3 4 . 5 R SO
pH(S.U) glz 1 80> | 8.08 16828 |4489 |198 135 | %45
DO (mg/L) 43 39 . et . 8. b
CONTROL | Conductivity
| (umhos/cm) 304 307 298 243
- Alkalinity \ :
@z cacony |\, Y
Hardness
(mg CaCOy/L) R '8 ¥y
Temperature N ' : ]
©C) d 254 24.4 %7 | A% 2.6 |2 6.4 | 246
pH (S.U.) 3L I 802 | 804 [8.2% Bot |45 902 || 336
DO (mg/L) 3.0 35 ; 8.2 8. 8.3 B.d 8.4 | A8
600 mg NaCl/L Conductivity - | 8] ]
(umhos/cm) . 509 1481 11491 149y i
T t -
(og;\mra ure 5.4 - 24.4 251 2.8 2L b 2.4 ZY. b
pH (S.U.)" 805 | e0> [ 8.1 {8.24 |poez | 334 | 399 | A0
DO (mg/L) 8.3 o) Bz (63 |p3 8. gM 47
800 mg NaCl/LL Conductivity £ ' 1 . rAEl
{(nmhos/cm) 181Z 1 ] 828 1626 184l 3 i
T at .
tewerars | oy | oy | s |2ap | 3 | 24
pHEU) go4 || €02 | 810 | 2.21 |as.02 | 343
DO (ng/L) 8.3 | 8.1 6z (8.3 |83 .
1000 mg NaCI/L. | Conductivity %
(umhos/cm) 2194 1 2205 Z214 ;
'(I;((::r;lpcraturc z5.4 ?,L[.q ‘ 25,11 —;q.& .0 24.<
pH (S.U) 5.03 .02 | 10 8.25 | G.02 {3283
DO (mg/L) 8.3 8. ) 8.2 6.3 8.3 oM
200 mg NaCl/L | Conductivity i 3 el b EHE
(pmhos/cm) 252y |l f 2517 % 263 |k Ry
T crature .
cg | 28% Jayd |61 | gk |26 |28
pHES.U) 8.0% | 8,02 8.08 8.24 8.03 347
DO (mg/L) 6.3 §.0 - B2 | 6.3 | o3 8.4
400 mg NaCUL | Conductivity SR Rl — S :
(;Lmhos/cm) 29 &7 i et 241z gL RRELA ZQOD st T
Te ature
(Gz:r;xpcx ure 25.4 2. 251 24.¢ %0 4.5 25. Lf 4.0
Initial Final Initial Final Initial Final Initial Final
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

1) Facility/Discharger: Watts Bar Nuclear Plant/TVA . Report Date: May 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) 1Q20 (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 summaﬁzed
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-term 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,s=10.3%

17) Test Results (%): Pimephales promelas: 1Cys->41.2%
Ceriodaphnia dubia : 1Cys >41.2%

18) Facility Contact: Martha I. Ervin 7 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




23) Notes: 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.

METHODS SUMMARY

Samples

1) Sampling Point:

2) Sample Type:

Qutfall 113: Intake

3) Sample Information:

Outfall 113- Composite; Intake-Grab

Date/Time

Date/Time Arrival Initial Date/Time
D Collected Received Temp. TRC’ Used By
(MM-DD/Time) | (MM-DD/Time) (S (mg/L) [ (MM-DD/Time)

04-14/1047 to : _ 04-15/1345
13 04-15/0947 04-15/1230 5'7 0.07 04-16/1310
A 04-15/1345
Intake 04-15/0750 104-15/1230 1.2 0.08 04-16/1310
04-16/0825 to 04-17/1405
113 04-17/0725 04-17/1050 1.9 0.09 04-18/1430
04-17/1405
Intake 04-17/0800 - 04-17/1050 3.2 0.06 04-18/1430
‘ 04-20/1340
113 O | os194ss 49 | 00s | 04211250
04-22/1225
, 04-20/1340
Intake 04-19/1240 04-19/1455 57 . 0.04 04-21/1250
04-22/1225

*Total residual chlorine measurements likely reflect interference with method.
NOTE: All times listed are Eastern Daylight Savings Time.

4) Sample manipulation: Samples were warmed to test temperature (25°C) in a warm water

bath

Test Organisms

1) Source:
2) Age:

Pimephales promelas

In-house culture

< 24 hours

Ce;‘iodaphnia dubia

In-house culture

< 24 hours




Test Method Summary (See Appendix A for additional information)

1)
2)

3)

4)
5)
6)
7
8)

9)

Test Conditions

Test Duration

Dilution/antrol
Water

Number Reﬁlicates
Animals per Replicate
Test Initiation  (101)
Test Termination (101)

Test Temperature (101)

Pimephales promelas

Static, renewal

7 days

Moderately Hard
Reconstituted Water

4

10

4-15-03/1300 EDT

4-22-03/1300 EDT

Mean =25.4°C
(24.2°C-26.0°0C)

Ceriodaphnia dubia

Static, renewal

Until at least 60% of control
females have 3 broods

20% Dilute Mineral Water
with trace minerals '

10

1

4-15-03/1345 EDT

4-21-03/1300 EDT

Mean =25.2°C
(24.3°C-25.9°C)

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 td methods prescribed by EPA using
ToxCalc version 5.0 statistical software (Tidepool Scientific Software, McKinneyville,

CA).



Results of a Pimephales promelas Larval Survival and Growth _ Toxicity Test

(Genus)  (Species) (Type/Duration)
Conducted _4/15/03 - _4/22/03 Using Effluent From: Qutfall 113
(mm/dd/yy) (mm/dd/yy) ' - (number)
Percent Surviving
Test Solutions (time intervals used - days)
1 2 3 4 3 6 i
Control 100 98 98 95 95 95 95
2.58% Effluent 100 95 95 90 90 90 20
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 9% 88 83 78

Calculated TU Estimate: <2.43 TUa

*96-Hour LCsg Value: > 41.2% .
Permit Limit: N/A

IC25 Mean Dry Weight (mg)

Test Solutions _ (Replicate)

1 2 3 4
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 0418
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
ICys Value: >41.2% Calculated TU Estimates! :<2.4 TUc
Permit Limit: 10.3% Permit Limit: 9.7 TUc ‘

"NOTE: TUa = 100/LCsq; TUc = 100/ ICys




2) Results of a Ceriodaphnia _dubia Chronic/ 7-day (3-brood)  Toxicity Test -

(Genus)  (Species) (Type/Duration)
Conducted _4/15/03 - 4/22/03 Using Effluent From: Outfall 113
(mm/dd/yy) (mm/dd/yy) (number)

A Percent Surviving
Test Solutions (time intervals used — days)

1 2 3 4* 5 6 A
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 LCsp Value: >41.2% L
Permit Limit: N/A
Reproduction (#young/female/6 days) Data

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
520%Effluent | 28 25 31 20 25 25 27 29 26 28| 264
103%Effluent | 29 23 29 25 27 30 26 29 20 25 | 263
206%Effluent | 26 28 28 28 30 27 27 22 23 29| 268
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
ICys Value: >41.2% Calculated TU Estimates' :<2.4 TUc
Permit Limit: 10.3% Permit Limit: 9.7 TUc

"™NOTE: TUa = 100/LCsq; TUc = 100/ ICys
REFERENCE TOXICANT TEST RESULTS (See Appendixes A and D)
Species Date Time | Duration | Toxicant Results (LCso/IC2s) -
Pimephales promelas | 4-08-03 | 1300 7 days KCl 801.69 mg/L (IC;s)
Ceriodaphnia dubia | 4-08-03 | 1345 7 days NaCl 1106.64 mg/L (ICys)

5




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. Di§§olved Oxx./gen N pH . Conduc':tance Alkalinity | Hardness Total Residual
Sample ID Initial Final Initial Final Initial Final Tnitial Chlorine
W®) (S (mg/L) | (mg/L) S.U. S.U. (umhos) mg/L CaCOs | mg/L CaCO; (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) j
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 55 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) ) ) i
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) ) i )
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/ 254 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 73 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 58 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/ 254 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/ 254 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) ) i )
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/ 254 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 62 | 81 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)

-




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.



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

Fathead minnow tests were conducted according to EPA/821/R/02/Oli’a 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/R/02/013 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



PHYSICAL AND CHEMICAL METHODS

2)
3)
8)

S)

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

Instruments: All identification, service, and calibration information pertaining to S&ME
laboratory instruments is recorded in calibration and maintenance log books.

Temperature was measured using a VWR Scientific digital NIST-traceable thermometer
according to S&ME SOP. [3]

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. "

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)
7
8)

9)

Conductance was measured using an Orion conductivity meter. The instrument was
calibrated and readings were taken according to manufacturers instructions.

Alkalinity was measured using Standard Methods Titration Method 2320 B using 0.01 N HCI
to an endpoint pH of 4.5. '

Hardness was measured using Standard Methods EDTA Titrimetric Method 2340 C or EPA
Method 130.2.

Total residual chlorine was determined using the DPD Ferrous Titrimetric Method with a
Hach Colorimetric kit.



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 ICs values in mg NaCl/L for
Ceriodaphnia dubia 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 dubia
and Moderately Hard Water for Pimephales promelas.

4) Statistics: IC;5 — 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

TRO (mg/1)
Zero WB Hydro WBN " Dilution Measured at
Date Release Hourly LNIQ (WB the time of
Hours) Average Flow | Daily Flow Hydro/WBN) samples
(MGD) (MGD) collection
April 14, 2003 0 10923 183.02 60 <0.02
April 15, 2003 0 10923 182.25 60
April 16, 2003 0 . 10923 182.91 60 <0.02
Apnl 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 )

13.




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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Tasmuctions: Clients s!n.ru!d fillin alt areac cxrxpl (rase in the "Labaratory Use" bloc’c Blomaniloring samplex s prescrved by storing them at 4°C 21d shipping them in fce. The hold tme for each sample
i 36 hours Fom the Bme of collection, Thacloce, pleate oolleet and ship in stch a way that the Iahoratory will cective the samples with ample bme to mitate ttsnug within that time frume, Somples
shipped ovenight on Friday vis FedPx or UPS must be marksd for Satmlay delivery or they wint not smve uniil the follawmg Monday,

BIOMONITORING CAIN OF CUSTORY RECORD Page 1 _of 1 - D
m-
Cliznt: TVA _ S & ME, Inc. Delivered By (Circte One): m
Project Rame: WANP B{OTOXICITY 1413 Tapside Road PdEx  UPS B @ g
W
P.O. Number NJA ' LOUiSVB]c, TN 37777 QOther (specify): 3
1 Co 1s: Cocract WBNE personnel st (423) 3653575 | 1
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» N m
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Sample Desqiption Comp, | Tenm. Volume (MGD) (Mark 25 Apprapmate) 7
1 Calleated ‘ .
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,Re z
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w




Inm;moru. Clientz shauld £l in el sreas except thase i the “Laharstary Use” block. Biomonitoring samples are presecvad by storing theeg at 4°C zrd shipping them tn ice. The hold time for each sample
iz 36 hours from the time uof collectian. Therclore, please callert znd ship in such a way that the labarstory will recrive the samples with ample e to inftigte texting wathin t!m time. frame. Samples
shipped overnight on Frittay yia Pedfx or UPS must b marked fur Sznmday delivery or they o not arive unitil the follasving Meadsy.
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FATHEAD MINNOW TEST INFORMATION

Test Name: TVA — Watts Bar Nuclear Plant (Qutfall 1 13 )
Test Conducted From:__ 4 |15 lo3 (Day0) To__ Y ja= lnz

(Day7)

Sites/Concentrations: 1. Conkenl 4; lo, 3/
. 2. _ Q. 595, 5206/
3._ 5 2/ 6. 1. 2%

Stock (if applicable):

Control Water Type (v):
Moderately Hard Water + Trace Minerals

Other (describe):

Dilution Water Type (¥):
Moderately Hard Water + Trace Minerals

Other (describe):

Source of Test Larvae (¥): Lot # 03 —o2y
S&ME

Other (describe):

gl qlis

G/
O
o
O

g
g

Date Larvae Hatched: iy - a/i5lc3 Hatch Time: 16320 - 1130 Initials: _ gy

Record of Minor Test Non-Conformity

Date:

Description of Non-Conformity:

A Initials:

Date:

Description of Non-Conformity:

Initials:

Test Log sheets QA Reviewed By:

REV.01, JANUARY00 (fathead minnow/est info)

(Reviewer Initials) on 4 /Q5Zo3 (Date)



Fathead Miﬂnow Daily Test Information Logsheet

Test Name: TVA - Watts Bar (Outfall 113)

TestDates: 4L1S -dlan 1o

Daily Test | Temperature Information | Feeding Information -lezhanﬁﬁu:ug:’Tesiter :
information (25£1°C) (feeding interval 62 1h)) 2 7B O, Control Water Carboy
No. and
Incubator Temp. Fed 100 uL . ‘ Additional s
D;;:i:‘lf ) Tl;?;m Brine F"t‘i’i’:g Start Time |End Time onh commeR
am | pm Date Prep.
Day 0 =y, am: — |
alice| 850 [952| | surpm s | 1200 | 1328 dhgley
Day 1 Mo Vam: C4C0
alipisy | 50 s | moMpm: 1530 | 12 \202- Qa8
Day 2 ¥ vam: (oo
nlnles 50 ssd| | povpm: 530 | 1200 |23 “lis|ey
Day3 @y o8 vfam: (160
al islon]aso |8 | o suS [ VIS | WS uloley
Day 4. . oH vam: A0
qhm i Kt B Podpm: yseo | 1O | V300 H3led|
Day 5 UM 1am: 1000
Day 6 p X moviam: €430 |
4z | 350 49| | " g o[PM 1600 333 V2SO 4l gley
Day7 y~ . , R Z//‘f//// V2SO V//// .
iales | 0352 | / /4/ s / T




o

Client: TVA Watts Bar - Outfall 113 Analysts: Ao, U, T

Location: Rhea County, Tennessee Dates: . Mhig- ooy
CUMULATIVE SURVIVAL OF P. PROMELAS IN CHRONIC TEST
REPLICATE -  REPLICATE
DAY DAY S
CONC. Initials NO. A B o] D CONC. Initials NO. A B c D
[ 1 1O Yo o | o A~ 1% Vol \o | o |\D
polas| 2 | 1o o | ol 9 pols-| 2 O] \o| 1o |1O
Control [pnlsa| 3 10 o | 1\O Q 41.2% | polga| 3 10 | O (010
Mod. |ovw il 4 < Lo V) & Outfall 113 | yoltM | 4 Lo L O Al ®) T
Hard [sujml 5 [ S 1o (0 2 sl S o] 0o T X Mt
suleo| 6 = o | (0] q Pols| 6 /0ol so0 | /D132
Sm | 7 5 1O Te) IS Sl 7Tliolrolie 11
tae) 1 10 \© | \D ) o1 =) 1O 1D 10
opla’| 2 ! VO A \O P‘ol& 2 VO 1o AW ) S
ools] 3 | o ol a \D Intake |pn (S| 3 e} ‘ol 11 G
2.58% |eo )| 4 3 S q \O oo lon| 4 | R o] w | ’%
Outfall 113 {g )| 5 & 3 q 1o_|. o | 51 x| 1ol e &R
Al 6 o A 9 \D pnlst| 6 | ¢ dx|l iol’e
S | 7 % 9 g 10 QA | 7| & KK | \vo | R
o | o Lo 101 O 1
o) 2 o | 1o Lo \D 2
52% |old 3 IOl ol 1o |10 3
Outfall 113|po ls4| 4 | 1c 1o | 9 1O 4
g™ 5 10 o) ] _1 o 5
saipd 6 1D q - o 6
M1 7] 0]l a [ o [\O 7
Mmoo | 1 x| 1O W0 | \O 1
o3| 2 = ) 101 (O 2
10.3% {polan]| 3 S 10 P [ O 3
Outfall 113 [ o3| 4 q e x| 1D 4
@l 5 & \D L | ve 5
poladl 6 S Skl = |\O 6
am | 7 g 1 11 1o 7
o 1 (o | O 1o | o 1
Po S 2 LO (O \ O e 2
206% [wold] 3 | 1o Lo ol 1e 3
Outfall 113 [pu B | -4 ‘o Q o} 0 4
sialmul 5 Lo 2 SX| \O 5
{_»nly\g 6 /0 Q, S tO 6
JMA | 7 1Dl 9 s o 7
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FATHEAD MINNOW SEVEN DAY TEST

RAW DATA
SURVIVAL AND GROWTH
' u)is- 4!;;)0—5 Oven Temp
Client: TVA Watts Bar - Outfall 113 Test Dates: i Co_loa e
Test Conducted By.___fvo . S48 T Comments: :

Date Weighed___ = 1a] 0™
Weights Conducted by: oy~ 344

Began drying (date/time)_ n {22y Y40
End of drying (dateftime) K 13 lon oo

Groups Dry
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)
. A 3 0 1.\ 1’2 .9\ | H4.59 06.452
Control B O {0 haa1.08 1230.54 2.(p O .3,
c 10 1o |12%L.4 [ v280.3% 3.3 0. R
b| Q4 (2 _1os7.% [1el. o8 2713 0.-31%
Al "% (o 12318 .77 | 12%3.2% ~.S\ 045!
2.58% B Q e 1281. 23 | 1R84.28 2306 0-280
Outfall 113 | C 9 Re) 1233 | 128319 ML BT 0.4
D 10 (o [ 198640 | V383, (S| 3.aS 0.%R5
A 10 10 1283.4F | 934 2.1 0.3\ 7
5.2% B 9 10 | 1285.00 | 12%3.9N0 3.24 0231
Outfall 113 C 9 o) 128395 [ 158%. 071 S.3 0.5
D | 1o (o IS0 8.\ N, LN 0.4
Al S 10 120%.43 | wilas 227 0.
10.3% B 9 (O 1280. G | 12382 .51 290 0.290
Outfall 113 C 1 O 1287.03. ] 12aG.33 QA .S 0.2
b | 'O (o 12%0,16 | ¥285.30 M.eD 0.40
A 1o |0 18R (1 (9L 2.95 0.295
20.6% B 9 \0 1293 .S% | 1=2977.47 2.%9 0.3%4
Outfall 113 C 9 (0 1288 .0 AL 19 2.9 0.259
D 0| 10 1293 .0\ 129k 05 2 LM 0.3bY
A T \O \ 3505 | vost .1z | 2.08 0.303
41.2% B 10| (b 12955.90 | tas88xy [ 342% 0.333
Outfall 113 C \D (O | 13GLl.Q0 | \o(M .3 376 0.5
D1 7 (o 11354.93 [1256,89 | .9\ Q.11

\“Q\.(\gt) C"L\ all ‘Gj\v Lsd.cen SM\.\ - M«@ \}L &/U—L— ‘&'D \,C\-‘LL \'\M G \Nt\\(‘w"\\(;'—- &L_‘k
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. T FATHEAD MINNOW SEVEN DAY TEST

‘"RAW DATA :
SURVIVAL AND GROWTH
’ ) Oven Temp
Client: TVA Watts Bar - Outfall 113 Test Dates:_Hlis-Ml32)63 . @o)_loo.\°C.

Test Conducted By:_ 0o, 218, A Comments:

Date Weighed___ sM3z102 .Began drying (date/time)_Niaaley  juo
Weights Conducted by: g, S : End of drying (date/time) «ilonle> OSlo
Groups Dry
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)
S o | 1957.52 | 1258.97 PENY 6.125
Intake I 10 12s4.92 | 1257.91 | 289 O0.3%
100% 1e; 10 | 1S3, 43] 1961.0% | .60 0. X0
<L 10 | 155%.0% | 12ut.bD | 3.5 0.351

glojom|l»{ol0o(w(>» |O|0 o> |00 |lol|>» |JO|O |0 [|>




Larval Fish Growth and Survival Test-7 Day Growth

‘Start Date: . 4/15/03 13:00 TestID: 113wb0403f Sample ID: TN0020168-NPDES Permit #
+~ End Date: 4/22/03 13:00 LabiD: S&ME Sample Type. - = EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: : S
Conc-% 1 2 3 4
D-Control 0.4520 0.3460 0.3860 0.3730
258 04510 0.2860 0.4370 0.3250
52 0.3470 03270 0.5320 0.4640
103 0.2770 0.2800 0.2310 0.4600
20,6 0.2850 0.3890 0.2590 0.3640
412 03080 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
© 258 0.3748 0.9627 0.3748 0.2860 0.4510 21.810 4 0.257 2410 0.1358 0.3938 1.0000
52 04175 1.0726 04175 0.3270 0.5320 23.318 4 -0.501 2410 0.1358 0.3938 1.0000
10.3 ~0.3145 0.8080° 0.3145 0.2310 . 0.4600 31.875 4 1326 2410 0.1358 0.3206 0.8141
206 0.3268 0.8394 0.3268 0.2590 0.38%0 18.414 4 1109 2410 0.1358 0.3206 0.8141
412 03020 0.7759 0.3020 0.1910 0.3760 26.208 4 1.548 2410 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
Bartlett's 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 6.572 3.206 0.000 17.585 0.9868
IC10 7.944
IC15 9.315 1.0
iC20 26.748 0.9 1
1C25 >41.2 1
IC40 >41.2 0.8 1
IC50 >41.2 0.7 ]
0.6 4
S 054
s = 34.9° g 1
e /e, g 04
&
-0.2 N A S e e A A A S 2 oo o
0 10 20 30 40 50
Dose %
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Larval Fish GII'OWth and Survival Test-7 Day Survival

Start Date:  4/15/03 13:00 - TestID: 113wb0403f Sample ID: TN0020168
~End Date: 4/22/03 13:00 LabID: S&ME ‘ Sample Type: EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: PP-Pimephales promelas
Comments: . . . : . :
Conc-% 1 2 3 P4
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

Page 1 ToxCalc v5.0 ‘ Reviewed by:_tso




Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/15/03 13:00 TestID: 113wb0403f Sample ID: . TN0020168
~End Date: 4/22/03 13:00 LabID: 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 0.4520 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 0.3883 0.3460 0.4520 11.568 4
100 0.2863 0.7354 0.2863 0.1350 0.3600 36.456 4 1812 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

Page 1 ToxCalc v5.0 Reviewed by: 127



CERIODAPHNIA TEST INFORMATION SHEET

Test Name: TVA — Watts Bar Nuclear Plant ( Outfail 113)

L350 Q>
. \
Test Conducted From: 4 .’ 1503 (Day 0) To [ !&%’L }o 2 (Day7)
Sites/Concentrations: 1. __p ool 4. 0.3/ . Tade s AD6Y-
2.__2.5%7 5. _90.le/.
3. 5,27, 6. = A W W 1)
Stock (if applicable):
Control Water Type (¥):
20% Dilute Mineral Water + Trace Minerals g
Other (describe): O
Dilution Water Type (¥):
20% Dilute Mineral Water + Trace Minerals &
Other (describe): 0
Source of Test Organisms: S&ME brood board nos. AN A
Age of Test Organisms:
Isolated neonates forteston_«~)5[pR - (date) from _ogas to (%60 (time) Initials o

Record of Minor Test Non-Conformity

Date:

Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity: .

Initials:

Test Log sheets QA Review{ d By: /S DW (Reviewer Initials) on Y 4&3 lo R (Date)
REV.01, January 00 (ccn'odaphm\at}yévfo sheet) :



Pla
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AR T2 ]

DO T RS T ]

estName: TVA - Watls Bar (Outfall 113)

Ceriodaphnia Dafly Test Information Logsheet

TestDates: 41154 [azles

DetlyTest T““"::pmgsi‘f‘:g“ﬁ““ Feeding Information leséhl:;??r]jrf:tm

‘ Termination | Coatrol Water Carboy

. No.and
| ) e ) A5 e
am p.m. Carboy# Date Prep. |t
e |aso [25.2 | 1 {140 [2ist | io [sal 113YS W10 | B | il
u’,’,},,ﬁ‘;’ 85.0 [as-! | | 1320 | 2fefoz | 1320 |32djo3 | 0 [ 133D 3 |yiBls
‘.".2.:‘;; 3S:0 3521 7 HOD | alsies | 1D 3|aqf® oS |20 | 3 lis/s
as.o | 3.2 i ]LMS atsles| 1YUS |2lou/aa 11.\}( WU | 3 [4isie
asx|asy | | | wes |aska] vuos [3189]53 0 | oS 3 |

22 pS. V| | | 1316laisisn | 131S [arasion| 1250 131G | 5 |ylebe
26-Qloga | 1 | 1320|aistn| 1320 |apden {1200 [1220| 5 |Ylels]
molauq |V [ . =

P.0@2

865 97@ 2312

MAY-13-2283 Q7:14




Ceriodaphnia 3-Brood Survival and Rep}'oducﬁon

. Raw Data Sheet
~ Client: TVA Watts Bar - Outfall 113.
Location: Rhea County, Tennessee
Analysts: _&D, S8 , T\
Test Dates: qht‘—&ﬂfﬁ\b‘b
Replicate No. of | No. of live No. of Young Per
11213141516]171819]10|Young| Adults |Original Adults| Adult
it| Day| — | - | ~| =} =] -] -] -| -] -] -— -—- - —
Pol 1 =1 IS) \O (=) &)
Bl 2 N O | v \ O o
Control [S&] 3 [CH— . p| O | VO 1O O
20% po| 4 [ ]a [F[Tle[a]alsIs|Tlsa | io 1 O <
DMW [#&] 5 [ I2llefiz]l gy W rehelgTioz] 16 Ie) 10.7
S 91 R lizhzhaidhohziZ[2 6 [ o 1O D.ln
po|Totallzl [ as| 721 38 [ zalas] 29|93 aso] 1o Lo a8.0
Replicate No. of | No. of live No. of Young Per
11213{4]15]|6]|7]8.]9{10|Young| Adults Original Adults Adult
Init| Day| - | - | - | =~ | - | - | -] -] -] -] — —_— | - —-
Pol 1 |0 il il (W) \o (@]

2 1t 21 O] o 10 o
2.58%R48| 3 |of— >| O \O 10 &
Outfall || 4 [F 1M1 |G |G [N G[TIRE o | \O \O le. ©
113 1581 5 o hidf9ixiolgliclgliz{aq | o 0o Q.9

6 W2Ndpl izl hShdpizbit 121130 IO 16 13.0

7

P |Total| 35 % A 2% 2429138 [ad |an|aqlaesa | 1O | O 239
* S )
Replicate No. of | No. of live No.of | Young Per
: 112[314]15]6]7]8]9]|10|Young| Adults |Original Adults| Adult
Init|Day| - | - | -} - | =} -] -] -] || --- --- - —
Pol 1 1O > | © \0 \D o
Ml 2 | - | © 10 o ®)
52% [ate] 3 [o > © | jo 1O G
Outfall [ 4 (D& | [s[MAISlu]ls]Gle|aS ]| ~ 1O 8.S
113 QK 5 113]M 3161919 holliliel31gq] 1o 16 Q.9
S 6 penz g lieliifnhalichslizol 1o e} 7.0

5 ‘

M| Totall 33| as|2 i |30 |38 | P #0284 1o 1o .4
S I -
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Ceriodaphnia 3-Brood Survival and Repi'oduction

. Raw Data Sheet
" Client: TVA Watts Bar - Outfall 113
Location: Rhea County, Tennessee
Analysts: _ 2D, S48 TM
Test Dates: _&4)i5 —4l%ié3
Replicate No. of | No. of live No. of Young Per
112)13]41516]7)8]|9]|10|Young| Adults Original Adults Adult
Init| Day| —| - | ~| -] =} ~] -] =|~]| =] —- — — —
ol 1 (o] 1O Lo O
. 2 |n —>| O (&) (e Q
103% o | 3 |16 o | \O \ © o
Outfall |am | 4 |3l sl lsidgla]lalals | 30| 1e 12 3.0.
13 Jom] S hal= n hwg halahslo |6 | s 1o io A1
pal 6 Ml e hsShehahw] el 1o \O 13 .
7
My |Totall 1132 139 |35 37|20 | 3¢l [20]251 Q62| 1D \D e A
Replicate . No. of | No. of live No. of Young Per
11213]14|5]6|7]8]9|10|Young| Adults Original Adults Adult
Init| Day| - | - | —-{ |- —-|-|~-]| -] -
ml 1 1O >l 0 | o O O
2 | 2| o Lo S O
20.6% ol 3 | O , d | © \O O o
Outfall s | 4 19l |s|al3|alalaly g ] s ) 4.}
113 o) 5 BRAla I n13lidlaiale 8 |io] 51 K] =) [.77
Ool 6 NS R WSl i hShizol o 1o \3.0
7
o |Totallale | 23( 38 [38 |20 (27| 27] 532[92|39] 368 | 16 o 268
Replicate No. of | No. of live No. of Young Per
112[314]1516]|7)| 8| 9|10|Young| Adults |Original Adults| Adult
Init| Day| - | - | - --|-|~|-~-]-|~-]|-| - — — —
ol 1 O pl e 10 Je) 0
: 2 | ob—F— 2| © (O 1O O
41.2% | po| 3 > | O 1O 1O O
Outfall |ss | 4 |4 (s l¢ |22 ls(3[3 4] o 10 10 _4H.0
113 jsa| 5§ lvwelsloulslalglslsiglnl o 1o 1o .0
PBo| 6 he]lvgliclwlahol izliz hgin]ixg 10 Xe) 3.1
7 R
Bo [Total|20 |3i |3 |20[32 |au| 6|2 [36[38 ] 2¢) 1o \o A5 -]
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Ceriodaphnia 3-Brood Survival and R'ep.roduction

. Raw Data Sheet
" Client: TVA Watts Bar - Outfall 113
Location: Rhea County, Tennessee
Analysts: Taem
Test Dates: _ 4 |ue - <{Jailoz
Replicate ___| No. of | No. of live No. of Young Per
112]13]1415]6]7|8|9]|10{Young| Adults |Original Adults| ~Adult
Init|Day| ~| - | - | ~| =] | -} =] —~|~-]| --- — — —
ol 1l lo > | & jo 10 0
"ol 2 |o o \O 10 o
Intake |pgloty 3 | © 4! O ™) © o
pol 4 [518 1S1i0916|STSlic|a[aa] o \D .4
RIS 2ol lelSibigRloholsy | 1o 16 S.d
Gyl 6 [3 M fioniahphidbislie1shzdl 1o 16 13.4
7
Po |Total] 73 | 22| 1434 | W |2y 2]z |ac 2o a2 | 10 |o 2G. A,

Page 3



Ceriodaphnia Survival and Reproduction Test-Reproduction

. StartDate:  4/15/2003 13:45 Test1D: WB113cr -Sample 1D: TN0O020168-NPDES Permit #
° EndDate: ~ 4/21/2003 14:00 LabID: S&MEInc. Sample Type:.  EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater  Test Species: CD-Ceriodaphnia dubia
Comments:
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
52 28,000 25.000 31.000 20.000 25000 25.000 27.000 29.000 26.000 28.000
103 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
412 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
258 28900 1.0321 28.900 24.000 35.000 10.114 10 -0.654 2.287 3.149 28.450 - 1.0000
5.2 26400 09429 26.400 20.000 31.000 11.321 10 1.162 2287 3149 26.500 0.9315
10.3 26.300 0.9393 '26.300 20.000 30.000 12.031 10 1235 2.287 3.149 26.500 0.9315
206 26.800 0.9571 26.800 22.000 30.000 9.440 10 ©0.872 2287 3149 26.500 0.9315
412 25100 0.8964 25.100 20.000 31.000 14960 10 2106 2.287 3.149 25100 0.8822
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.6586%9 1.035 -0.1838 -0.3356
Bartlett's 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 242718 3.14857 0.11245 18,1367 9.47963 0.10724 5,54
Linear Interpolation (80 Resamples)
Point % SD 95% CL Skew .
1C05 4.491 ’
IC10 33.769
IC15 >41.2 1.0
IC20 >41.2 0.9 -
1C25 >41.2 1
IC40 >41.2 08
IC50 >41.2 0.7 4
g 0.6:
?N\SO: “3% g 05:
> 0.4
D 4
@ 0.3 -
0.2 -
50
Dose %
Page 1 ToxCalc v5.0 Reviewed by:_“%2 _



Ceriodaphnia Survival and Reproduction Test-Reproduction

- Start Date:  4/15/2003 13:45 Test1D: WB113Incr Sample ID: TN00020168
End Date: 4/21/2003 14:00 LabID: S&ME INC. Sample Type: . EFF3-Power Plant
Sample Date: Protocol: EPAF 91-EPA Freshwater Test Species: CD-Ceriodaphnia dubia
Comments: . '
Conc-% 1 2 3 4 5 6 L7 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
Intake 18.000 22.000 195.000 34.000 26.000 24.000 27.000 34.000 26.000 32.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
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 0.879 1.734 3.552

Auxiliary Tests ) N 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

s = \27%

Page 1 ToxCalc v5.0 . Reviewed by:¥#o



Fish Water Chemistry

WB113-  April 15-22, 2003 INITIAL AND FINAL WATER CHEMISTRY (FATHEAD)

Initial Chemistry

_Fish - Control 0 1 2 3 4 5 6 - MIN MAX MEAN
Temp 254 256 252 251 258 251 243 24.3 25.8 . 252
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 82 8.1 8.0 7.9 8.2 8.0
Cond 396 395 394 388 393 398 403 388 403 385
Hard 98.0 96.0 96.0 ©96.0 80.0 80 a8 93.2
Alk 63.0 60.0 63.0 64.0 64.0 60 64 62.8
Concentration 2.58% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 256 257 245 251 258 255 247 245 25.8 25.3
DO B 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 82 8.1 8.0 8.0 8.2 8.1
Cond 388 390 38 378 386 391 398 378 398 388
Concentration 52% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 256 257 245 249 258 256 2438 245 25.8 25.3
DO _ 6.9 6.6 6.7 6.7 6.8 6.8 7.0 - 6.6 7.0 6.8
pH 8.0 8.1 8.0 8.0 8.2 8.1 8.0 8.0 8.2 8.1
Cond 382 384 372 376 382 384 392 372 392 382
Concentration 10.3% 0 1 2° 3 4 5 6 MIN MAX MEAN
Temp 256 258 247 249 256 257 -24.38 247 25.8 - 253
DO 6.8 6.6 6.7 6.7 67 68 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 8.1
Cond : 369 374 360 364 383 375 392 360 392 374
Concentration 20.6% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 257 258 248 247 256 258 249 24.7 25.8 25.3
DO 6.7 6.6 6.7 6.7 6.7 68 6.9 6.6 6.9 6.7
pH 8.0 8.1 8.0 8.1 8.2 8.1 81 - 8.0} 82 8.1
Cond 349 354 342 342 373 349 383 342 383 356
Concentration 41.2% 0 1 2 3 4 5 6 -~ MIN MAX MEAN
Temp 256 259 248 248 256 258 251 24.8 25.9 " 254
DO 6.8 6.7 6.8 6.9 6.8 6.8 6.8 6.7 6.9 6.8
pH 8.0 8.1 8.0 8.1 8.1 8.1 8.1 8.0 8.1 8.1
Cond 303 307 300 295 351 311 360 295] - 360 318

Page 1



»

Fish Water Chemistry
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Concentration 100% 0 1 2 3 4 5 6 MAX MEAN
Temp 263 257 248 248 250 254 250 24.8 257 25.1
DO 76 7.0 71 76 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 249 252 248 258 258 251 253 24.8 25.8 253
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 257 256 256 256 253 242 251 242 25.7]: 25.3
DO 6.0 5.8 54 51 55 6.5 6.3 5.1 6.5 5.8
pH 77 7.7 75 7.4 7.7 76 7.4 7.4 7.7 7.6
Concentration 2.58% 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 255 253 256 256 253 249 258 24.9 25.8 25.4
DO 58 55 - 49 56 54 6.3 6.2 49 6.3 57
pH 7.7 7.6 7.3 76 7.7 76 76 7.3 7.7 7.6
Concentration 5.2% 1 2 "3 4 5 6 7 MIN MAX MEAN
Temp 255 253 258 256 254 250 259 25.0 25.9 255
DO 54 52 5.1 52 54 6.2 6.2 5.1 6.2 55
pH 7.8 76 7.4 76 IO A 7.6 7.4 7.8 7.6
Concentration 10.3% 1 2 3 4 5 6 . 7 MIN MAX MEAN
Temp 255 258 249 258 255 254 259 24.9 25.9 25.5
DO 54 54 54 54 54 6.2 6.2 54 6.2 56
pH 7.9 74 7.8 7.7 1.7 7.7 7.8 7.4 7.9 A
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Fish Water Chemistry

Concentration 20.6% 1 2 4 5 6 7 MIN MAX MEAN
Temp 253 257 251 258 256 254 259 25.1 25.9 25.5
DO 53 53 54 55 54 6.4 6.3 5.3 6.4 5.7
pH 7.8 77 76 7.7 77 7.8 7.9 7.6 7.9 7.7
Concentration 41.2% 1 2 3 4 5 6 7 MIN__ MAX MEAN
Temp 253 256 259 259 254 254 259 25.3 259 25.6
DO 586 52 5.1 53 53 6.3 6.5 5.1 6.5 5.6
pH 7.8 7.5 7.5 76 77 7.8 7.9 7.5 7.9 7.7
Intake 1 2 3 4 5 6 7 MIN MAX MEAN
Temp 255 258 256 256 253 258 260 25.3 26.0 25.7
DO 56 5.1 52 56 5.6 6.6 6.6 5.1 6.6 5.8
pH 78 76 75 77 79 8.0 81 75 8.1 7.8
Test Temperature Mean 254
Minimum  24.2
Maximum  26.0
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Client: TVA Watts Bar - Outfall 113 Analysts: _p~ 2 T
Location: Rhea County, Tennessee Dateé/timcs': 4] ,é-\!?;’f '~5)oz [1320
Template No.: | Age of Larvae: ~<aui—
Test Type: Fathead Minnow 7-day Chronic

, — Day
Control: Mod. Hard | 0 1 2 | 31451161 7] Remarks
Temperature-Initial {354 | 2S.6 [5S52195.1]253 |25, | [aut.
Final 287 195.05135.L|35.6 [25- 3|94, |2S.
D.O. Initial LA |@.8[1.0 169163 6. Ol L7
~ Final 0.0 9.8 IS s |SS lus 6.
pH _ Initial 2.9 [Ro g 12 [2.2]8.11%.0
Final .17 1aS|hd BEhw |29
Alkalinity 3 L1060 162 Ipd |64
Hardness qR Alp |96 1 L—1 20
Conductivity 290 [2AS 1294 [28% 293 1290 [MpR [0S .
Analyst Initials o ISR s [eo [ [ s M ]
QA Review Initials [ S48 | PO | o [ [ | o [ | on
Day
2.58% Outall 113 | 0 1 2 | 3 4.1 5 6 | 7 Remarks
Temperature-Initial |33 (o {26.3 [24.< [ as.1 [os 2 [25.5 Q\Lﬁ
Final S 1353 195.5] 956 {25 3 |15 [25.8
D.O. Initial L3 [6-b 6.6 6.l |Gl 6.8 u.sH
Final 5813549 |s.o [y .3 6.
pH  Initial 8.0 18.1 |189.013.0.{8.2 [8.] '
Final 1.0 1S e [FF
Conductivity 283 1360 | 2806|519 128139 ]

Analyst Initials ro MR [ oo | QR
QA Review Initials 4K [P0 | o [SAR |1 | PO
. Day
52%Qutfall 113 | 0 1 2 3 4 5

Remarks

Temperature-Initial | 35.G: 1293 [29 < lagalas s |2¢. ©
Final S 125.3|95.8 |as (] 254

D.O. Initial G 6.b]63F [LT]63 6.5
Final <sAlsals.i [sa |64

pH Initial 8.0 8.1 180 ]%0ls.2 8.1
Final A2 HGlud e 337
Conductivity 2230 | 284 |23 2 3¢, LY. Ry

AnalystInitials | P AR [ | oo [
QA Review Initials |S4& | 1o | po | SR | P §
XDy O~ HIYled « PR -"The reomtemparahare of Aalals wes 267G~ cpansd
ol OE.“,:_\ QocS Y0 Coel M rocan Qodn « Chsciend e -k_.._‘js ot N G )
LTS L B R Meod. Hesd = A5.5°C }ﬁs.\\cé.t\m:d Z35.65C %ﬁ,_%:gg.%ac -
Atier 1Seuaates of +ha docrg M%WM ; 3 Yo as.H°C
T ool oo ) C A v oSherme -
- Ly _:: N ww H i A‘P?m“"“&’“\»‘t‘\u Seax Yomp afder 1Sl S
CEH RO = Terd 1o mdiontd @ 15 .4%C ’

=




Client: TVA Watts Bar - Qutfall 113 Analysts: ' Ao 8, Tu

Location: Rhea County, Tennessee Dates/times: _s4/is|¥ 52 )5 [,50
Template No.: __ 1| Age of Larvae: ot SR P

Test Type: Fathead Minnow 7-day Chronic

103%O0utfall113] 0 [ 1 [ 2 ] 3 [ 4 | 5 Remarks
Temperature-Initial | 25.¢]26. |24. F|aN G2 X3 3S-lo = ind- Yoo d
" Final 25.5 [ac R[ad 955 [15-< s
D.O. Initial L3 le.6 13 l6alt1l6.6
Final sNIsMsSAMsa {5y
pH  Initial 13.018.1 [0 3.1 |8.1 [8]
Final 9 a4 [28 A |33 |
Conductivity 28 (3341360 204 1282 [3FS |
Analyst Initials Po (X2 IR [ | e [0R
QA Review Initials [US | Po | po [UR [ oo [
- Day
20.6% Outfall 113 | 0 1 2 | 3 4 | 5 6 | 7 Remarks
Temperature-Initial [25.7 [25.9 [24.D [a47 |53.¢,[25.8 [a48
A Final 53 |ASTIa5.1 (355 |25-b |as.4 28
D.O. Initial lb=ale.6le= |l [6.0[wLA
Final 3.2 193|154 s.5 (1S4 [
H Initial ls.olg.) |20 3.1 |52 18] [5-L
Final N8 133 1 A | FF 1S
Conductivity 2M9 |25y 342 |analaa 1349 (282

Analyst Initials Do |CAR | s [y |
QA Review Initials [CLR | po | o | R | P
Day

o B
Y
i

412%O0utfall113] 0 | 1 | 2 | 3 | 4 6 Remarks
Temperature-Initial | 35.¢,2$.9 [24 & (4.3 [3SG [2S. B as
Final 853|950 | 35935 [ 254 o it |28,

D.O. Initial 6RI1eF 69169 163 6.0 .3

Final S.e |sals.i s [6.3]6.2 6.8
H Initial ~ [80 [8) [Po [\ [3: 8.1 [a.d

Final 13 [9.8501S [ (3.3 1.5 7.
Conductivity 203 1307 | 3co |aas |xs) 131 3o
Analyst Initials o 1M sz | jor S po SR

ol | &

=

QA Review Initials | | o [ea [ | 8o



THT. 13. 243 J-OIFM O NO.B34 P.3
Client; TVA Weits Bar - Quifall 113 Analysts:
Location: Rhes County, Tennessee Dates/times: l!’ai 63 [|300
Template No.: __) Age of Learvae: “SUh A
Test Type: Fathcad Minnow 7-day Chronic
Day
100% Outfall 113 0 1 2 3 4 5 6 7 Remarks
Temperature-Ini:ial |82 (263|234 ©| 43 |£D |24 |28
Firal 1 1

D.O. Initial ‘ O 13,1 | b |F.01 it PR e 7S

Final et s
pH___ Initial O8] |8l |38\ 1% 1al [?.4

Final 1~ Pl Wes
Alkalinity Lap | X ":{535 ]
Hardness 30 108 .~ ] = e
Conduectivity 18 o 16U 1,1 wx 163 [
Residual Chlorine 003 0.6 0.05
Sampie Date dns |4 lis [N i |40 [958 [4ha
Analyst Initials 20 [0 [ WR] o (e lale | pue
QA Review Initals [ Q48 | fis (100 [WR | S8 [1eo [ U0

Day '
Intake 0 1 2 3 4 S.| 6 7 Remarks
Temperaturc-Initial {an.q |282.[24.8 (35,2 (253 [28. | [25.¥
Firal 5551053 250 |95.0 [26.3 [R2 126.0

D.O. Imital AN 8.1 186 (8.7 18.0 {F.s {1,

Final SO |50 lsals.e [S.B|L.
pH Initial 2. 8.2182 2.1 |80 19.818S

Final .8 gL ri.s g (39 (R.0
Alkalinity R |~/ 6y |~
Hardness 2al—196 13k =
Conductivity 155 16 ] 163 1 1S¥ 1M igy)]
Residual Chloriie |00 | _~0.06|_—|n ot | —
Sample Date e Julee | M {919 ayplufye [yulg |
Analyst Initials e (S48 | & o |0~ 1R [eo (4R
QAReviewInitals [CdR [ | oo [ [ va ] 20 |48 [ on

4pS1S Karrered tenfple Lor 1D minedes 10 Peduae R.0.~ Fiat (it al) DO, Weve\= 1.8

MAY-13-2383 07:14

865 978 2312

P.Ba3
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Cerio Water Chemistry

Page10f3

Watts Bar 113 April 15-April 22, 2003, INITIAL AND FINAL WATER CHEMISTRY (CERIOQ)

Initial Chemistry
‘CERIO .
Control 0 1 2 3 4 5 6 MIN MAX MEAN
ﬁmp 256 255 244 249 248 250 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 80 841 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% 4] 1 2 3 4 5 6 MIN - MAX MEAN
Temp 256 257 245 255 257 251 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 256 259 247 254 256 252 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 ~7165 165 169 168
Concentration 10.3% 0 1 2 3 4 5 6 MIN MAX MEAN
Temp 257 259 248 253 258 254 24.8 25.9 25.5
DO 69 64 67 67 - 67 62 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 257 259 248 249 258 255 24.8 25.9 25.4
DO 7.0 6.4 6.7 6.8 6.7 6.2 6.2 7.0 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
Temp 256 258 248 244 258 256 24.4 25.8 25.3
DO 7.0 6.5 6.8 6.9 6.9 6.3 6.3 7.0 6.7
pH 8.0 8.1 8.1 81 81 8.2 8.0 8.2 8.1
Cond 167 169 167 164 165 166 164 169 166




€

" Cerio Water Chemistry

Concentration 100% 0 1 2 3 4 5 MIN MAX MEAN
Temp 254 257 249 249 252 254 24.9 25.7 25.3
DO 75 7.3 72 74 7.9 7.0 7.0 7.9 74
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} -0 - -
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 0.08 0.07
Intake 100% 0 1 2 3 4 5 MIN MAX MEAN
Temp 251 258 248 258 258 251 24.8 25.8 254
DO 7.8 8.1 8.3 86 9.0 7.4 7.4 9.0 8.2
pH 8.3 8.3 82 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 80 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

CERIO

Cerio - Medium 1 2 3 4 5 6 MIN MAX MEAN
Temp 256 249 247 255 250 243 243 25.6 25.0
DO 59 6.4 6.4 6.3 57 6.4 57 6.4 6.2
pH 8.0 8.1 8.2 8.1 8.4 8.3 8.0 8.4 82|
Concentration 2.58% 1 2 3 4 5. 6 MIN MAX MEAN
Temp 254 250 251 252 250 243 24.3 25.4 25.0
DO 58 6.3 6.5 6.1 56 6.5 56 6.5 6.1
pH 8.1 82 8.1 8.2 8.4 8.2 8.1 8.4 8.2
Concentration 5.2% 1 2 3 4 5 6 MIN MAX MEAN
Temp 252 251 250 252 250 243 243 252 25.0
DO 56 6.2 6.5 6.1 56 6.6 56 6.6 6.1
pH 8.1 8.3 8.3 84 84 84 8.1 8.4 8.3
Concentration 10.3% 1 2 3 4 5 6 MIN MAX MEAN
Temp 252 250 250 254 250 244 24.4 25.4 25.0
DO 56 6.3 6.6 6.2 56 6.6 5.6 6.6 6.2
pH 8.2 8.4 85 86 8.6 8.1 8.1 8.6 8.4
Concentration 20.6% 1 2 3 4 5 6 MIN MAX MEAN
Temp 252 250 250 255 250 244 24.4 255 25.0
DO 53 6.4 6.6 6.2 56 6.5 53 6.6 6.1
pH 82 8.4 8.4 85 8.6 8.0 8.0 8.6 8.4

Page 2 0f 3




Cerio Water Chemistry”

Concentration 41.2% 1 2 3 4 5 6 MIN MAX MEAN
Temp 253 249 250 254 250 244 24.4 254 25,0
DO 56 6.5 6.6 6.2 57 6.5 56 6.6 6.2
pH 8.2 83 85 85 85 8.1 8.1 8.5 - 8.4
Intake 100% 1 2 3 4 5 6 MIN MAX MEAN
Temp 2563 249 251 258 250 244 24.4 25.8 25.1
DO 58 6.4 6.6 6.4 57 6.5 5.7 6.6 6.2
pH 8.1 83 8.2 8.4 8.4 8.3 8.1 8.4 8.3
Test temperature Mean: 25.2

Min: 243

Max: 259

Word Review by:_{an._ o5 -64 -2003

Excel Reviewed by: ( ra. DS-64 - 2003
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Client: TVA Watts Bar - Outfall 113 Analysts: PO SR LIY

- Location: Rhea County, Tennessee Dates/times: g vst33)52 Vs= /ujoo
Template No.: SNy Age of Neonates: .- +&is

Test Type: Ceriodaphnia dubia 7-day Chronic

Day
Control: 20% DMW] 0 1 2 3 4 5 6 7 Remarks
Temperature-Initial |a5.\]75.C |24.4]| 44| qu[X.0 [2l.B
- Final S. (4249 [24.F{as.5 |95 .0[24.3
D.0. Initial .9 |64 |6.D9 el e 2 |LS
Final SA [LHleMN b s [6H ,
pH  TInitial 2.018.1 18030 % [8.1]%0D
Final 30181 [8.2]38.1[3.4 |63 |
Alkalinity sS N L1662 | 1 _—
Hardness 30 |92 |~ lso
Conductivity B VGA | JoF 172 |1’ VoS 1119
Analyst Initials o ISR 1S4 I | ow 1342 | e _
QA Initials & [ro [pq [WR [48 [ ool | —
Day
2.58% Outall 113 | 0 1 2 3 4 5 6 | 7 Remarks
Temperature-Initial | 2S.6: (283 |24 Sl as¥ las7]r¢. | [
Final xHlas.olos.ilasahs e 4.y [
D.O. Initial L8 646 FL3]us (62 Fia
Final 58 0L.316-C [\ ]s.6 |6.S
pH  Initial 2.0[(g.4 (8.9 {%-\ |s4a 8.1 [s.0
~ Final g1 1%.3 (814 [2.2]3.4 (8.2
Conductivity Sy )09 O 16T i W62 i)
Analyst Initials 0 (SR 1SR [P e 1SR | s
QA Initials SR o | My 8RS oo | &L
Day
52%Outfall 113 | 0 | 1 2 3 4 5 6 | 7 Remarks
Temperature-Initial {aS.(s[28.G |24 3|35 49| 25.6: {252 Ihaz
Final 2521351 12S.0las.3las.0 1203
D.0. Iitial - lw& [CY1{63 []u3 |62 lug
Final S |3 l6. Sl s |kl
pH  Initial [.0]g8.1 8.0l 11081 Is.4
Final A 1538384 5.4 |og.u
Conductivity 1609 |) 69 {ed 1o i Ve S i
Analyst Initials o S8 MR [Ro g (S Ry L—1
‘[QA Initials S8 I~ 179 SRS e | —

* 00/30 - aldled ~refer Yo Ve Ledhead detel shaets
'Fcl" = ~Taa\ -\C:-P¢,(‘C—M"L Q:\gu\q_mq?



Client: TVA Watts Bar - Qutfall 113 Analysts: _pay, Sux :y“

Location: Rhea County, Tennessee Dates/times: a-bhs"’-tlggLﬁlldDD

Template No.: _{ : .. AgeofNeonates: . “~§hrs

Test Type: Ceriodaphnia dubla 7 day Chronic

; Day = i
10.3% Outfall 113 | 0 1 2] 37T 475 6 7 Remarks
Temperature-Initial (3S71{25.9 (248 | 5.4 358 lacd { 948
Final 5.2]ss.0]25.0]Q54 952 |20, 4]

D.O. Initial Ll 164 63 b e 6.2 Lg

Final - S.t2 W3 |6-b|b3Is.L|6-b
pH__ Initial %.018.) 19.0R.\ B2 |8\ [B.1

Final 2.3 184 [3.5 3. Leis.. [8-}
Conductivity W3 165 1169 [1L8 [ [16S LS
Analyst Initials o ¥R IS |ew [pw (X[ [ —
QA Initials SR [ [0 (%R (SR [ e MR —

Day

20.6% Outfall 113 | 0 1 2 [ 374715 6 [ 7] Remarks
Temperature-Initial {35.7/95.9 (248 [24.9 [ 253|255 143 =

_ Final 8.2 185,0125.0| 355|950 (204
D.O. Initial 206N 167 (6. L6 26

Final 5.3 | 6H0-Lleals.ul6.S
pH  Initial 2.018. (80 Isl |3 [g.2]8.1 -

Final 22134184185 3., |R-©
Conductivity W3 1168 1168 11k 1L VeS ek
Analyst Initials oo W] IB4S 1M | pg %R [P |
QA Initials S| a0 (M8 [ T [ S8

Day
41.2% Outfall 113 | 0 1 2 | 3] 4T 5T 7 | Remarks
Temperature-Initial {25. ({259 |24 8 {4.4{a5.8 {28.6 asqh
Final a5-3lang [S-e|xulss o |94.d

D.O. Initial 1.016.516-8 1L 165 [6.3]l6R

Final St LS |L.bluales.ql6.C
pH  Initial O 184 8.\ 1B %y 182 IR0

Final 2.2 [8.3]8.5]8.5 [3.5 [& -]
Conductivity L 116G 162 1] N6S [ | Wk
Analyst Initials Po |8 K8 bovey | oo | UR |
QA Initials SRipol P [ RIS ISR L—




Client: TVA Watts Bar - Outfall 113 Analysts: __po, U8, Tn

Location: Rhea County, Tennessee Dates/times: 41l an 1o fig oo
Template No.: i Age of Neonates: __ «8nc8
Test Type: Ceriodaphnia dubia 7-day Chronic

/

' Day | /
100% Outfall 113 0 | 1 2 |3 4] 5] 617 ’ Remarks
Temperature-Initial |98~} 5.7 [a49 |24.2{ 252 |35 M| 2S.

' Final — L | | _—|—
D.O. Initial 7S |51 Td [halz.0 .4
pH___Initial o ¥l [%.1L8.1 1%\ ]|%4]|F)

Final > |~ ] _—
Alkalinity Ly |~ | |60 e
Hardness 3D | —Tieeal | 30
Conductivity 1o |10 [1d | v [ 1 e T 112
Residual Chlorine |y .07 6 .CH o.05 _—

Sample Date NS [AnS el o) [ihs lahig lulg
Analyst Initials tn | PO |8 {00 | 10 S8 lon |
QA Initials R [SR [ro &BD M8 (oo [&Q [ T
ay .

Intake 0] 1] 2] 3] 4] 5] 61 7|  Remarks
Temperature-Initial |as.1 {95.2hug [ac$[asslas. | asS G

Final 353G (25 . HasS las e [28.4 |2
D.O. Initial ‘Q.:ig‘\ a5t e

Final S8|lLule-elon |5 (6.5
pH _ Initial 8.2 |83 |62 1]120[25 (%S

Final TAIRABZ s 4 ]82
Alkalinity st L6l | —16y L—

Hardness <2 L—190 2o |
Conductivity 1Se N2 152 1158 Lisu Lisw | WS
Residual Chlorine [0.08 |_—"0.C6 o.cML—"
SampleDate | ulg [4iys [wieg (910 |9l wip [y)s |
Analyst Initials e MR x| ™ [P % (o

QA Initials SR [ [0 [942 (K8 [ 0o [S4S8 [

: *—d.ch- Hhdley~ careies So £or o “\:‘\L»-:\'ﬁsrov Fedocx N.O-
“fael 0.0 alter oL reNon = '7.8_



TOTAL RESIDUAL CHLORINE ADJUSTMENT FOR MANGANESE INTERFERENCE

Facility Name Sample Date Sample | Total Residual Total Residual Chlorine
Collcction Received in Chlorine Test Total Residual afler Manganese
‘ Date Laboratory Date/Initials Chlorine (my/L) Adjustment
YA watls Carontfall W3 [ 4fiSfo 4180 q_,[!s,lo.z 43 O. 1l 0.0
WNFOD | afiFjo3 | qi3pd S8 | 0.13 Q.09

*Used 30 g/L potassium iodide solution and 5 g/L sodium arsenite solution to adjust for manganesc interference in accordance with
the HACH Company Pocket Colorimeter procedures manual.




Watts Bar Nuclear Plant Biomonitoring
April 15 - 22, 2003.

Appendix D

Reference Toxicant Tests and
Control Chart Information



“Updated Aprit 21,2003 e
" " Control Growth KCL Toxicity Test et

" "Control Chart (PP) * i
Source  Date TIC25 © Mean - -Mean-2s ~ Mean+2S T CV%
S&ME  OMIBOY - 0039 opeieenon s o e
Jiv 07 S&ME 1073001 i .3 08997 0.8018 U 0.1385 _-.02769  0.5249  "1.0787 : R A
.S&ME  11/1801 o 0.7502 " 0.7846 - :0.1023 - 0.2047 -3 0.5799 *0.9893 130
S&ME  12/09/01 © 07514 07763 0.0852°  0.1704  0.6059 - 0.9467 11.0
S&ME  0129/02 - 08314 07873  0.0778 01556 *° 06318 " 0.9429 - 99 .
S&ME  02/28/02 0.7485  0.7808 00714 01427 ~ 0.6381  0.9236 9.1’
S&ME  03/12/02 05773 07518 0.1008 - 02016 05502  0.9534 13.4
S&ME  04/02/02 0.7327  0.7494  0.0936 ~ 0.I871  0.5623 - 09365 125
S&ME  04/30/02 0.7482 07493 0.0875  0.1750  0.5742 09243 117
S&ME  06/18/02 0.5319 07275 0.1074 02148 05127 09423 148
S&ME  07/16/02 0.6690 07222  0.1034 02068  0.5154 09290 143
S&ME  08/05/02 0.6990 07203  0.0988  0.1976  0.5226 09179 137
S&ME  09/09/02 08100 07272 00978 01956 05315 09228 135
S&ME  10/08/02 08720 07375 0.1016 02033  0.5342  0.9408 13.8
S&ME  11/19/02 07320 -0.7371  0.0980° 0.1959  0.5412 09331 133
S&ME  12/03/02 0.8230 07425  0.0970  0.1941  0.5484  0.9366 13.1
S&ME 012203 09200 07530  0.1033 02067  0.5463 09597 13.7
S&ME 0211103 0.8480 07582 0.1027 02055  0.5528 09637 135
S&ME  03/03/03 07914 07600  0.1001 02003  0.5597  0.9602 132
S&ME  04/08/03 0.8020 07621  0.0979  0.1958  0.5663  0.9579 12.8
E S&ME-Fathead Chronic Control Chart
—--1C25
—d— Mean
11 —>—Mean-2s
=¥ Mean+2S
0.9
3]
< 0.7 4
)
0.5
P A FF I IS I F I FTFT TS
ST TSI IS
Tests Date

Page 1



Potassium Chloride Chronic Reference Toxicant Control Chart
for FFathead Minnow

using Moderately Hard Synthetic Water S N
Test  Testdate 7-d IC;s CT S Control Limits ~ Sas Warning Limits Saso Control Limits = CV T
Number (/L KCl) (g/LKCl) CT-2S CT+2S CT-S,5 CT+S,0s CT-S,g9 CT+Sug .

1 09/18/01  0.7039 L

2 10/30/01  0.8997 0.80 0.14 052 1.08 0.36 0.44 1.16 0.50 0.30 130 . 017

3 11/18/01  0.7502 0.78 0.10 0.58 0.99 0.35 043 1.14 0.49 0.30 127 . 013 .

4 12/09/01  0.7514 0.78  0.09 0.61 0.95 0.35 043 1.13 048 . 0.29 126 - 011 .-

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 L0010

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 1.22 013 .

8 04/02/02  0.7327 0.75 0.09 0.56 0.94 0.34 041 1.09 0.46 0.28 1.21 ©042

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.. .

11 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 0.10 052 - 092 032 0.40 1.04 0.45 0.27 1.17 0.14

13 09/09/02 08100 073 010 053 092 033 040 1.05 045 028 L1g o013 . v
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}'{' R ; ',f't '
15 111902 07320 074 010 054 093 033 041 107 046 028 119 LN 1§ b S
16 12/03/02  0.8230 0.74 0.10 0.55 0.94 0.33 0.41 1.08 0.46 0.28 120 . 013" N

17 01/22/03  0.9200 0.75 0.10 0.55 0.96 0.34 041 1.09 0.47 0.29 122 .-014 &

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 076 - 0.10 0.56 0.96 0.34 0.42 1.10 047 029 123 2013 0 oo
20  04/08/03  0.8020 0.76 0.10 057 096 034 042 111 0.47 0.29 123 - .013 . . L

Note: 7-d 1C,5 = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reductlon in Ccrlodaphma _
reproduction for the test population, : : WL e
CT = Central tendency (mean ICy;s). o : T N
S = Standard deviation of the IC,; values. s L -
S4 s = Standard deviation corresponding to the 75" percentile CV. S, ;5 = 0.45, as determined by USEPA for the method and endpomt
Sas0 = Standard deviation corresponding to the 90" percentile CV. S, 4o = 0.62, as determined by the USEPA for the method and endpomt
CV = Coefficient of variation of the IC,4 values. i
USEPA, 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Appllcauons Under the National Pollutant D:scharge Ehmmallon
Program. EPA-833-R- 00 003. US Environmental Protection Agency, Cincinnati, OH.

SRS




Prec1510n of Endpomt Measurements _
Sodlum Chlonde Chromc Reference Tomcant Data
. for Fathead anows Hlim e s
usmg MOdel‘ately Hard Synthetlc W'ate'r e

. Test ' ' Control Control Mean

Test date cv CT MSD' * PMSD cT

number Survival Growth o
v (G weightlarva) g;vcv‘;‘l’z"\i | o  forPMSD
(mg) %) (%)
0
1 09/18/01 95 0.839 7.5 0.1769 21.1
2 10/30/01 97.5 0.705 10.1 8.8 0.147 20.9 21.0
3 11/18/01 100 0.850 8.6 8.7 0.1188 14.0 18.6
4 12/09/01 100 0.493 12.3 9.6 0.08 16.2 18.0
5 01/29/02 100 0.669 8.1 9.3 0.1115 16.7 17.8
6 02/28/02 97.5 0.723 9.9 9.4 0.2536 35.1 “20.6
7 03/12/02 92.5 0.662 8.0 9.2 0.1316 19.9 20.5
8 04/02/02 95 0.813 104 9.4 0.1757 21.6 20.7
9 04/30/02 100 0.460 6.7 9.1 0.0789 17.1 20.3
10 06/18/02 97.5 0.696 9.2 9.1 0.1965 28.2 21.1
11 07/16/02 100 0.338 8.0 9.0 " 0.1407° 416 229
12 08/05/02 90 0.538 6.2 8.8 0.1531 285 234
13 09/09/02 100 0.508 6.0 8.5 0.1542 304 239
14 10/08/02 97.5 0.715 11.0 8.7 0.1988 27.8 242
15 11/19/02 92.5 0.674 13.7 9.0 . 0.087 12.9 23.5
16 12/03/02 95 0.504 7.4 8.9 0.153 30.4 . 239
17 01/22/03 97.5 0.403 7.0 8.8 0.1422 35.3 24.6
18 02/11/03 92.5 0.555 8.1 8.8 0.1567 282 24.8
19 03/03/03 97.5 0.509 5.1 8.6 0.0673 13.2 24.2

20 04-08-03 90 0.434 109 8.7 0.1357 313 24.5



' FATHEAD MINNOW TEST INFORMATION

. Tesi Name: S&ME Chronic Reference Test

Test Conducted From:_ 4% lb;'b- | : (bay 6) To. Ty li i’ 6>

Sites/Concentrations: 1. Contra) © 4. TSDmqlL
: 2. QS0 mgltL 5. 1000 faalL

3. _Sthergl ' 6._1S00 it

Stock (if applicable):

Control Water Type (v):
Moderately Hard Water + Trace Minerals

Other (describe):

O R)

Dilution Water Type (v):
Moderately Hard Water + Trace Minerals =g

Other (describe):

O

Source of Test Larvae (v):

SEME ot # 63~ 220 e
Other (describe): O

W7 - 418)
Date Larvae Hatched: ﬂ”[ - 4 "3 62 Hatch Time: iS¢ ~ 0310 Initials: _

Record of Minor Test Yon-Conformity

Date:

'. Description of Non-Conformity:

Initials:

Date:

Description of Non-Conformity:

Initials:

N ,
[ ! , N »
N/ 'D\ L (L5
Test Log sheets QA Reviewed By: e 7). "] JOPF e/ (Reviewer Initials) on i—{x’ [e 2 (Date)
7 'i

REV.01, JANUARYOO (fathead m@ad test info)



Test Name: Chronic Reference Test

- Fathead Minnow Daily Test Iﬁférmaﬁoﬁ'ngsheet,

" Test Dates: ’4}8—44[ ’R

est Imtation, Water

et T || ST |
e e v T ey U U

am | pm Shrimp Carboy # _|Date Prep.
le;,:f 2%.0|250| | ,ﬁ;s. 1300 | 1330 | 9 |yl4)e3
D:’;;,% KS.1|250] | :;ﬁi@g 1M00 [aS | S [d/s(ad
280|268 ) TmehE| 1400 (1S | o |Mine
D:;i?i 25.1 [25-2] o :3?2:; 1205 [122S5 | & |d/dfe3
li\aﬁ,;\]g s.o|Bo| | ::I:.\:\(ig B 1320 | 5 |upues
l:a)l'fal‘&g o |xno| | ‘::I:l;::o 3eo (1335 | S 4103
D:jfj:% 251|250 | K t;ﬁ:ﬁ 12¢0 [1220 | 2 |4/i]e3
. , L a
hdslasolsel | 77 e ) — | —




. s . e T T B

‘Client: S&ME Chronic Reference ~ Analyst: m g,;g;;ﬁ;,"

Location: S&ME Laboratog ) ' Dates 4/9 u//x[o‘s

CUMULATIVE SURVIVAL OF P PROMELAS IN CHRONIC TEST

REPLICATE o : - REPLICATE . et

: - DAY - L _ DAY | ,
CONC. Initials NO. A B c D CONC. Iniials NO. A B C ' D
pofsaal 1 (el 1o | 1p \D il 15 | 5= | 10 | &
gojota| 2 10 T 1o 1& NGz | 2 i o 4 1D
Control |S& | 3 10 Toul BT 1o 1500 mg/L 3 [ o O o o
Mod. N 4 ) v e | o (KC) [~ 4 | o [ o —
Hard J 5 \O Lo ) N\ S 5 o (&) () <D
enfe! 6 | o o | G 9 6 1 0 o c o
MR | 7 q 10 | g & M8 1 7 | o &) ) P2
| pofsil 1 e o o \D 1
enlER] 2 g jO Te) 1o} 2
250mg/lL | 40 | 3 G Te) o (o 3
ke {(o~" | 4 A \C \0 \D 4
v 5 A vO \Q O 5
gnfelo| 6 3 4 1o g 6
N & & 1.9 Q 7
POIAD |1 12 1O | C (D 1
poleR] 2 10 o 10 LES 2
s00mg/l | YK | 3 1O fe; Ke T 3
(Key [~ 4 | o > < S 4
I 5 S \C o | O 5
epjsg| 6 [ & 10 A9 &) 6
ARl 7| = ) < 1 7
A |1 16 e 10 | A0 1
. leo’] 2 [ 9 16110 10 2
750mglL [SAS | 3 [ @ 1o q 9 3
(KCN) . 4 R e A A 4
3~ 5 kS “ A 2 5
eojak| 6 | & G =2 | X 6
R l71l 2 Q G = 7
p~an | 1 K {C \c qQ 1
gjer| 2 | g 1o 1o | S 2
L& | 3 241 0 o | © 3
1000 mg/L.| I~ 4 A o D =Y 4
ey o~ 5 | % = a 2 5
flsg| 6 % 2 + 2 6
| 71 & =3 = \ 7




_Client: S&ME Reference Test A
Test Conducted By Pvo, Qs T

'FATHEAD MINNOW SEVEN DAY TEST
" RAWDATA ..
SURVIVAL AND GROWTH

T

~ Test Dates H l% L\\\SLE

Comments

- '- ' Oven Temp

Date Weighed__  4|ju ]6% < Began drymg (dateltlme) A-m<]t>3 *Moo s
- End dryin (date/txme L ;
- Groups Dry ‘
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)
Control A q 10 | 150430 | 1298.0S S Y 0-3S
B | 10 10 lyAlas- [12AaS. o | N3 0. 838
c 9 O | wa7.29 | \202a.20| 481 0.491
D K] 1o 1297. 60 | \B0L.2A| M. 0.4%2
250 mg/L A < 10 128% .19 Vaa>. B .S 0.4,
B 3 (O \3Q0.03> 129530 3.97 0.0
c | 4 0 129155 129868 | 3.0 0.0
p | 4 (O 98 | mwa | 2.5 0.9%]
500 mg/L Al 1 10 | asa.\8 1289 . 3\ 3.03 0.303
B | !0 (0 128535 | 1300.00 0.3 0 112
c| 10 nsg S8 | weaal | 23 8e 35| 5.254
p | 4 (0 129280 | 13a¢,. 38 Q4% 0.8
750 mg/L A < 10 294 .10 | 1a98.8% 3.5 -N.413
B aq Jo) 1St 88 2% A 2.4% 6.8
c | (0 |izai.39 vaau Sk 2.57 02571
p | 1 (O 119,76 | ae> oM 3. 2] 0.33%
100mg. | A | [, 10 {1390 .94 | 1994.35 | 3.4] 0. 21
B i 10 139 2.4l [ vass.ux | .89 022
C ~7 {o) 1299. 2, [V30y).%1 3.51 0.5\
D l lo 1129236 | aen gy | O -9 0.03) |
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. Larval Fish Growth and Survival Test-7 Day Survival

- Start Date '4/8/03 13:00  TestID: ref0403fs ... SampleiD: - . REF-RefToxxcant e
~End Date: 4/1 5/03 1 3 00 - LablD: S&ME o - Sample Type ‘ KCL-Potassium chloride .
- Sample Date: -~ ' "Protocol EPAF 91 EPA Freshwater Test Species: " PP-Pimephales promelas )
“Comments:- - - . eSS e e e e e e T :
- Conc-mg/L 1 2 3 - 4

~D-Control _ 0.9000 1.0000 0.9000 o0.8000 . .. - .-
" . 250 0.8000 0.8000 0.9000 0.9000 -
<~ 500 ~0.7000 '°1.0000 0.8000 0.7000
... 750 - 0.8000 .0.8000 - 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 1-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.9000 1.0000 1.2543 1.1071 1.4120 9.935 4
250 0.8500 0.9444 1.1781 1.1071 12490 6.954 4 0.554 2360 0.3246
500 0.8000 0.8889 1.1254 0.9912 1.4120 17.662 4 0.838 2360 0.3246
4
4
4

750 0.7500 0.8333 '1.0584. 0.8861 1.2490 14.733 1.425  2.360 0.3246
*1000 0.5250 0.5833 0.7975 0.3218 0.9912 40.253 3.321  2.360 0.3246
1500 0.0000 0.0000 0.1588 0.1588 0.1588 0.000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.94207 0.868 -0.8093 1.72125
Bartlett's Test indicates equal variances (p = 0.25) 5.33512 13.2767

Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 750 1000 866.025 0.26077 0.28874 0.12228 0.03782 0.04222 4,15

Page 1 ~ ToxCalc v5.0 - Reviewed by: £3D
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Larval Fish Growth and Survival Test-7 Day Growth . .

- .. StartDate:  4/8/03 13:00 TestID: ref0403fg . . . .  SamplelD: ;.. ... REF-Ref Toxicant ... . ..
* End Date: 4/15/03 13:00 LabID: S&ME ~ - Sample Type: = KCL-Potassium chloride )
Sample Date: Protocol: EPAF 91-EPA Freshwater ~ Test Species: ~ PP-Pimephales promelas . .. #
Comments: G e e e e e SRRV T e e ORI T

Conc-mg/L 1 2 3 4 . e e

D-Control  0.3750 0.4380 0.4910 0.4320 T
250 0.4520 0.3270 0.3100 *0.2370
"7 500 0.3030 0.4720 < 0.3590 0.2480
;750 0.4730 02480 0.3570 0.3280 .
1000 0.3410 0.3220 . 0.3510 0.0220
1500 0.0000 0.0000 0.0000 0.0000

Linear Interpolation (80 Resamples)

Point mglL SD  95%CL(Exp)  Skew
IC05* 505064 108.319 23.9033 806.72 2.8051
IC10° 119.013 181.187 47.8067 1137.14 2.0208
IC15* 178519 245365 71.71 117232 1.1021 1.0 »
1c20°* 238.026 293.221 95.6134 1479.06 0.1239 1
IC25 801.69 301.38 0 1189.49 -0.3674 0.9 1
IC40 095.825 122.377 540.058 1218.91 -1.3704 0.8
IC50 1081.08 92.9263 770.357 1265.02 -0.7196 ]
* indicates IC estimate less than the lowest concentration 0.7 i
e 0.6 4
@ ]
. g 054
5]
m 0.4 :'
0.3 -
024
0.1
0.0 ¢r=—r—r—r—r—r—r—r—rr—r——rrrTr—r——r
0 500 1000 1500 2000
Dose mg/L

Page 1 ToxCalc v5.0 Reviewed by: Lo



Larval Fish Growth and Survival Test-7 Day Growth - -~

en ks

._Start Date:  4/8/03 13:00 Test1D: ref0403fg . Sample ID:

; . o = REF-Ref Toxant L T
~End Date: = -4/15/03 13:00 labID: S&ME T _ SampleType T o
Sample Date: ' Protocol: EPAF 91-EPA Freshwater  Test Species: **
Comments: : SR I E R T T e
Conc-mg/L 1 . 2 - 3 4

D-Control 0.3750 0.4380 0.4910 .0.4320 .- - :
250 0.4520 0.3270 0.3100 0.2370 ' '
500 - 0.3030 0.4720 - 0.3590 0.2480
750 04730 0.2480 '0.3570  0.3280

Transform: Untransformed 1-Talled
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.4340 1.0000 0.4340 03750 0.4910 10.930 4

250 0.3315 0.7638 0.3315 0.2370 - 0.4520 26.944 4 1730 2.290 0.1357

500 0.3455 0.7961 0.3455 0.2480 04720 27.710 4 1494 2290 0.1357

750 0.3515 0.8099 0.3515 0.2480 04730 26.514 4 1393 2290 0.1357
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) - 0.914¢ 0.844 0.46543 -0.5616
Bartlett's Test indicates equal variances (p = 0.71) 1.39661 11.3449
Hypothesis Test {1-tail, 0.05) NOEC LOEC Cchv 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

Plhso = 3]3

Page 1 ToxCalc v5.0

Reviewed by: k30




- Chent S&ME Reference Test -

A

i ar 3 e -

Dally Chemlstry Data Fathead anow 7-day Chromc

... Location: " S&ME Inc Laboratogg S ffiulat“*lllS'[o‘s/;‘:'eb

'TemplateNo R -ﬁﬂl’rrs qum—g
‘ —— . o Dav -
" |Control: Mod. Hard) | 0 ‘| 1 2 [ 314715 6 l 7. I Remarks
Temperature-Initial _|26.8 | Q42955 [2¢Y x4 [153 hsS -
_~ Final _ N A Y P R o
D.0. Initial Sl ltaled iy [v.o F
Final : LOER 6.2 [uo |us Lo S A
pH  Initial 3.91719 [1.29[0.0 [v.A_|s.\
Final TS 2.4 e e ~1.u S
Alkalinity 3 L |89 |SF |62
Hardness Q8 | QL |al |99 |aB
Conductivity %93 (AT | 37441399 o
Analyst Initials B0 1o | o IR [
QA Review Initials  |SAR | QUR IS |pg | e
Da
250 mg/L (KCI) 0 1 2 3 4 Remarks
Temperature-Initial |25 G |A4.3| s2 3 Y [35.5 5K
Final .1 a2 Bbs o
D.0. Initial .S .o ]G 6.8 h.o
Final 390 l6.0ls%
pH  Initial O[79]|2.018.1 [%.\
Final A 1F-S Mo
Conductivity ol 813|800 |G SS|a
Analyst Initials an [ Po oo |33 [~
QA Review Initials [ SdS [ x| S| oA | o4
Day
500 mg/L (KCl) 0 1 2 3 4 Remarks
Temperature-Initial  {25.9 [a1.% a5 [W.5]as S
Final af [ANS[24.8 s
D.O. Initial GY LA eS0T s
Final 29 j64 16-0 |s
pH  Initial 01%.0 |S8.0 |1B.0 Iva
Final 7.7 134 g0
Conductivity 1258 | el 1287 124 3L [vase [ waeo
Analyst Initials 2D 1o los SR v~ |3~ |uR |ap
QA Review Initials  |SdR | WR | S [ 40 | 20| o s | K% : o
NOTES: ‘
Page 1



G al A e e L

. Dally Chemxstry‘l)_ata ;’Fathead anow 7-day Chromc o : SERREEEE
Client: S&ME Reference Test * =~ - A “Analysts: S8 0O O

~ Location: ' S&ME Inc. Laboratorv B " - Dates/times: d/pjo3 /13 - *”15"03/,3\,“
Template No.: i . o ' Age of larvae: -2‘4 \nrs
750 mg/L (KCD) 011231451617 Remarks
Temperature-Initial  [2S. 8|22 85%[. blaswe |58 |56 B
Final g o 24 olasa |32 (352026 2
D.0. Initial - |6.S|GL [ [6.6 |ux Ly |13
Final S (LR lsalss |s.e [55 1S.0
pH  Initial 6-0lg.0 |30 18.0 [s.\ (3.3 |3D
Final 1.3 b 3.5 ka6 |28 ]
Conductivity 16O | SEHIsHTHES? Jwan |1u4ds [1ud
Analyst Initials S |y [ 1R e L | ux QU
QAReview Initials | pp |UR SR | Po | ol P | D[ 28
Da
1000 mg/L (KCI) 0] 1] 2131 41 5] 6] 7 Remarks
Temperature-Initial |25 D|24 .3 [as2 24. bix» . las s 13S0
Final 4.5 945 2d. o |wo |3s 2 las» [ 245
D.O. Initial 6.5 .5 liw7 6.6 ]ua lsa |y
Final GOl ST luec s s
pH  Initial 0]38.01%8¢c 18.0 I8\ [5.3 18.p
Final 13 =7 13.4 [ v |ae |28
Conductivity 193] ast] 12512080 [3es0 |aese [3c20
Analyst Initials 20 [os In~ [SR |3~ |5~ |3 lpo
QA Review Initials |SR [S4% [S4X | ps | 2o | s | o | 4
- Da
1500 mg/L (KCI) 0 1 2 3 4 5 6 | 7 | Remarks
Temperature-Initial  [259 [ou.d4]|a5.3 QY.+ ; J
Final wad lwel2ds| I |
D.O. Initial ¢S LS s |60 / A
Final LOo|lLY |6 ] / ! /
pH  Initial 8.0/3.0R0 |80 ! i
Final 98 |1 |F L] i { i /
Conductivity QHE|3T1R0| [ 250 ] i
Analyst Initials 20 ey o [SREX |1 || l
QA Review Initials  [87% [ 4 [Sa | o | [ ]
Stock Solution Date  |qj& (9% |~ [4]8 |4 913 L
NOTES: ‘ ’

Page 2
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- NO B35
SAME-CD Chropfe Control Chart

Updated April 15,2002

1C25 NaCL Tox:city Toxt

Contral Chart (CD)
Sayrce Daze 128 Mean s a8 Moan-2s  Meantas CcV¥%
S&MB  10/29/01 . 1.1200
S&MB 112701 1.2900 1.2050 0,1202 02404 0.96846 1.4454 100
S&ME  1X/10/01 1.1200 1.1767 0.098) 0.1963 0.5304 13730 | %
S&ME  01722/02 1.1800 1178 0.0802 0.1601 1.0172 1.3378 68
SAME  0218/02 1.0700 1.1560 0.0844 0.1689 0.9871 13249 7.3
S&MB 031302 1.1700 1.1583 0.0757 01515 1.0069 1.3098 6.5
S&EME 040102 1.0800 11471 0.0752 01504 0.9967 1,2976 6.6
S&ME  03/15/02 1.0509 1.1350 0.0776 0.1553 09797 1.2903 68
S&MVEB  06N102 0.3700 11086 0.1]44 0.2287 0,8768 13343 103
S&ME  07/0/0C 1.0800 1,1030 0,1081 0.2162 0.3868 13192 98
S&ME  08/13/02 1.0000 1.J018 0.1026 02053 0.8965 13071 93
S&MBE  09/13/0: 1.1400 1,1050 0.0088 0.1970 0.9080 1,3020 8.9
S&ME 1021100 11200 1.1062 0.0944 0.1488 09174 1.2949 8.5
S&ME  11/18/0 0.8500 1.0907 0.1078 02150 08757 1,3058 9.9
S&MB 12161 1.2000 1.0030 0.1074 02148 0.8832 1.3128 9.8
3&ME  0}/08/0: 1.1800 1.1019 0.104% 02098 - 0.892) 1317 9.5
SEME  a224/0. 1.1000 1.1013 0.1016 0.2031 0,8936 1.3049 92
SAME 03030 05100 1.031) 0.1084 0.2168 03743 13079 9.9
S&EME DN 0.9900 1.0358 01079 0.2187 0.8700 13018 9.9
3&ME 040870 1.1066 1.0868 D.1051 0.2102 0.9766 1.2970 9.5

S&ME-Cerlo Chronic Conirol Chan e
== Maan
) e MoaNe%n
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Sodimm Chloride Chronic Reference Toxicant Data
for Ceriodaphnia dubia
asing Moderately Hard Synthetic Water

Test Control Mean

number Test date Reproduction cv cT MSD P_MSD cr
for Coutrol
(offspring/female) (%) Rsprod(\:j;ion Ccv (%) for PMSD (%)

1 10-29-01 27.7 10.1 3.0 10.8

2 11-27-01 23.2 8.6 8.6 4.3 18.5 18.5
3 12-10-01 248 12.3 10.5 2.1 8.5 13.5
4 01-22-0% 23.5 8.1 9.7 43 18.3 15.1
5 02-18-0 17.3 9.9 9.7 6.1 35.3 20,1
6 03-13-0C 233 8.0 9.4 4.7 20.2 20.1
7 04-03-0Z 24,6 104 9.6 32 13.0 19.0
8 05-15-02 28.6 6.7 9.2 6.2 21.7 1.3
9 06-11-0" 28.7 9.2 9.2 6.1 213 19.6
10 07-30-02 20.6 8.0 9.0 5.0 24.3 20.1
11 08-13-02 29.7 6.2 8.7 6.2 20.9 20.2
12 09-13-02 - 28.8 6.0 8.5 5.0 174 19.9
13 10-21-02 254 11.0 8.7 5.5 21.7 20.1
14 11-18-02 29.3 13.7 2.1 - 9,6 328 21.0
15 12-16-02 24.9 74 9.0 3.6 14.5 20.6
16 01-08-03 20.8 7.0 8.8 4.0 19.2 20.5
17 02-24-C3 26.8 8.1 8.8 4,0 149 20.1
18 03-03-C3 314 5.1 8.6 6.2 19.7 201
19 03-17-(3 29.0 62 84 5.6 19.3 20.1
20 04-08-(3 24.9 21.5 9.1 4.5 18.1 20.0

MAY-13-2983 @7:26 865 978 2312
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Sodium Chloride Chronic Reference ToxIcant Control Chart
for Ceriodaphnia dubla
using Moderately Hard Synibetic Water

Test Testdate 7-11IC (94 § S Control Limifs Sazs - Warning Limits Sie Coutrol Limits cv
Number (glLNaCI) (g/LNaCl) Cr-2S CT+128 CI'-S,L” CT+ S.\.'IS Cr- S&,. CT+ Su.

1 10-26-01 1.120°

2 11-27.01 1.290 1.205 012 096 145 054 Q.66 1.75 0.75 046 195 0.10
3 12-10-01 1.120 1.177 010 098 137 053 0.65 1.7 0.73 045 191 0.08
4 01-22-02 1.130 1.178 0.08 1.02 134 0.53 065 1.7 0.73 045 1.91 0.07
h) '02-18-02 1.070 1.156 008 099 132 052 0.64 1.68 0.72 0.44 1.87 0.07
6 03-13-02 1.170 1.158 008 10} 131 0.52 0.64 168 072 044 1.88 0.07
1 034-03-02 1.080 1.147 008 100 130 052 0.63 1.66 on 0.44 1.86 007
3 05-15-02 1.050 135 008 098 1.29 0.51 0.62 1.65 0.70 043 1.84 0.07
9 06-11-02 0.870 1.106 0.11 (.88 1.33 050 0.61 1.60 0.69 042 -1.79 0.10
10 07-30-02 1.080 1.103 0.11 0.89 1.32 0.50 0.61 160 0.68 042 1.79 0.10
11 08-13-02 1.090 112 010 050 131 0.50 0.61 1.60 0.68 042 1.78 0.09
12 09-13-02 1.140 1.105 0.10 091 130 0.50 0.61 1.60 .69 042 1.75 0.09
13 10-21-02 1.120 1106 009 092 129 0.50 0.61 1.60 0.69 042 1.79 009
14 11-18-02 0.390 1.091 0.11 0.88 131 049 0.60 1.58 0.68 041 .77 0.10
I5 {2-16-02 1200 1.098 0.11 0.88 131 049 0.60 159 0.68 042 1.78 Q.10
16 01-08-03 1.160 1.102 010 08% 131 0.50 0.6] 1.60 0.68 042 1.7 0.10
17 02-24-03 1.100 1.102 0.10 090 1.30 0.50 0.61 1.60 0.68 042 1.78 0.09
18 03-03-03 0910 1.091 0.11 0.87 131 049 0.60 138 0.68 041 1.77 0.10
19 03-17-03 0.990 1.086 0.11 0.87 130 049 0.60 157 0.67 0.41 1.76 0.10
20 04-08-03 1.107 1.087 0.11 0.88 130 049 0.60 1.58 0.67 041 1.76 0.10

Note: 7-d TCy5= 7-day 25% ishibition concentration. An éstumation of the cancentration of sodinm chloride that would eause 2 25% veduction in Ceriodaphn
reproduction for the fest population.
CT = Central tendency (mean ICys).
S = Standard deviation of the 1C,s values.
S, 53 = Standard deviation corresponding to the 75 percentile CV. 5,75 =90.45, as determined by USEPA for the methed and endpoint.
S, 90 = Standard deviation corresponding to the 90™ percenfile CV. Sy gp= 0.62, as determined by the USEPA for the method and endpoint.
CV  Coeflficient of vaciution of the 1C,, valucs.
USEPA. 2000. Understanding and Accounting for Method Varisbility in Whole Effluent Toxicity Applications Under the National l’ollulzm
Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinpati, OIL

A —— . e

21 ey wm

A Wi

SEAON




5T TR R wt? St - " w1y il =N

MAY-13-2303 ©7:26

NO.B836 P.S5
CERIODAPHNIA TEST INFORMATION SHEET
Test Nams: Chroni s Reference Tost
Test Conducted From: ~llon (Day 0) To Alll 5103 (Day 7)

Sites/Concentrations: 1. ¢ ontnl 4,
6

3. _:LSQ::@).L; -__on.ncsLLg.
Stock (if applicabls):

Control Water Type (V)¢
20% Dili t Mineral Water + Trace Minerals
Other (duscribe);

Dilution Wator 7 ype (¥):
20% Dil ite Mineral Water + Trace Minerals
Other (d:scribe);

Source of Test C rganisms: S&ME braod boardnos, _____ M|

" A

=
u

Age of Test Org misms:

Isolated neonates for teston__ 4|8 |83 (date) from Q&lS- to_ 19355 (time) Initials _[2;

Recard of IMino» Test Non-Confarmity_ .

Date: _

 Deserig don of Non-Conformity:

Initials.

Date: _

Descristion of Non-Conformity:

Initiale

Test Log sheets GA stwedﬁw ./g W(Revicwer Initials) on 5; l [Si 02 _ (Dat)

REV.01, January C 1 (ceriadaphni infa sheet)

865 978 2312

P.8es
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“HTlest Name: S&ME Chronic Reference Test

Ceriodaphnia Baily West informativn Logsheel

TestDates: 4{8 - slis fax

v - o Test Inifiation, Water
i::fmy lg > ! m‘*‘;m‘u‘;;‘;:g““ [ Yeewng fmiomuuun ! Cherge, ::’Te'rt u
omation cup - ' Termination Cantrol Water Carboy,
No.snd
Dateand | Incubator Temp. (°C) | Therm. [Fed 100uL Fed 100 1L, | Selanastum .
Initi:Is v No. YCT YCTDate Selepastnmn|  Date Start Time | Ead Time .
am. P Carboy# DatePrep.
as.o | &0 { 1405 | 2istos JtoS | 3lanle | 3uS | |1yoS 3 LIIQIQ')
95 . -Ja—92> ) 1uoD Helss | 1uaD Glavies | [ad | 14D K HM%
as.l [aso | US| 25| U (sl [1M20 juus | 2 |Mide
2S.1 (282 | | |/3S0 |a)s)o3|138a |[afzifoz | 1330|1380 3 4/9/o§n
5.0 | 5.0 | (2SS | 2lIsiu3 | 1vass 3)34103 130 1385 | 3 HBhis
S.o as.o | | oS [315[03 [ \oT {34403 11335 [meS | 3 ‘lf“l!oS
25.1 |25.0| ( [1340 |2/s)s3l 1340 |3/24l62] 131 [1340 | 3 U/f
snsis (350 |ase | ¢ 13% _ J

L RIS

SEB 0N

S'd
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4 NO.B36 p.g
Ceriodaphnia 3-Brood Survival and Reproduction

-

Raw Data Sheet
Client: Chronic Referenice Test
Location: ﬂ&@_c
bﬂi’uﬂ E_’:}?o—&ﬂ S’!OB ——
- Replicate No. of | No. of live No. of Young Per
11213141516]7|8|9]10{Young| Adults |Original Adults| Adult
Cone. |Init)Day] = [ <] <=l < =1 ] =1 = - -1 — — w—-
el 11D mg T o 1S D
el 2 |/ = Bl 1o () o
Control 3 1> 2| o | \O 1O o
4 jwla s 9]y 4 | 10 o “ |
=~ 1 5 Inia haleho RIS 1w 8% \Q \O Y
6 lolololag oinlo s1e8 10 Tel 2.5
7 ol \0\:g\3\u:ﬁ ol do (o) i [») Q.0
Total[3j23[25 2B11€dig |2y 10 |0 4.9
Replicate No. of | No. of live No. of Young Per
1]12]13)4]15]6)718]9]10|voung] Adults Original Adults|  Adult
mit{ Day| - | = [ =] =~ | ~|=f =[] =] =] — -— - e
M1 >~ b o =) )
Sl 2 [ B 35110 o |®)
500 3 ¢ > O Ke) ) ®)
mgll v 4 12 |54 iS5i5ldisialsiq {4z \0 \O WA
NaCl jo- | S Iy dunl-telaly I Jalalnlar [ 1o 10 &\
sl 6 [kl iololimic|o i2iidlaqlgq9 | 1o Tel £.9
N7 ol Qlwjopdividlolclol sl 1o 1) S
TotallD¥ (Y12 | 123206100231 [23]| 250] 10 | 12 X0
Replicate No. of | No. of Yive No.of | YouugPer
: L{213(4|506}1718)9(10]Yvoung| Adults |Original Adults: Adult
ImtiDay| =] == | = e | =] cc ] e | e} cc | o] === -e — Y e
110 \ | o 16 | © 13
b | 2 (s e 1o _Io )
750 3 | - O 1 (O o) Ae)
mg/l 4 islylsleluislalslsi®l so \Q \0 SQ
NaCl kv~ | 5 [ola lulwiwnis olhois 1% | o \Q S
R 6 TiAisho 1A @ AT M gﬂ;‘ o ) o q (G o
N 7 JolFololololmiwi ol 42 s | jo 4.2
Totall7133]26[28|28136 {31 12428 1a61 2271 {0 (o 387
TE Y bruad I
Page 1
MAY-13-2303 @7:27 865 979 2312

P.809
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Ceriodaphnia 3-Brood Survival and Reproduction

*

Raw Data Sheet
Client: Chronic Referece Test
Location:  S&ME Ine, . ' ,
Analysts: g <sas e o Tent-Dades fiz ~dlisloz
Replicate No, of {No, of live No. of Young Per
112]3]415]6[7]8]9]10]Young| Adults .| Originai Adults| Adult
Toit) Day] — | = | =] =) =] =1 =] = | - — — —
Ml 1 ls } o 16| 1o D
R 2 PO | 10 10 @)
310 0 Yol 10 Q.
1000 (3] 4 Jaltlalu gl xnian | o Ao 3.0
mg/L (| 5 1% o 1 31 AR T \0 i
NeCl 1o 6 JtolS IVAhsliaiwWhsh3ahz[9 s | 1o 1o 23
Ml 7 loeidjelolojoiO|0) 3 10 7o) 9.3
| Total] 32 { V8 |38 |20 al 121 1 jO 10 2.7 |
T Do Bisod am
Replicate No. of | No. of live No. of Young Per
112131415161 71819110|Voung| Adults |Orginal Adults| Adult
it Day| - | = —=f <f =] =|=]-l=|—=] = | = _ —
axl 1 jo l ) > L\ .
il 2 O | O | 1o 1O O
o8l 3 o > |~ LOS AN s T
1500 (| 4 Ju'], Bt 20100 axX e |2 | 250 | e O 3.0
mgL N 5 12 1y 3111910 ¥ 1Vl % 1 a) o8
NaCl |l 6 (3, |71 4R 1% o -1 1o o 243 13
Jul 7 1O gl | % % ot 1o 5.0 BT
a N . s ‘ ot : o
o lTowl 7 [0 38 | alMiml 2 o e Pers = o1 4t
Spnd® b cout P Wi land Fhjueat . %:‘g
Replicate No, of | No. of live No.of ' YoungPer
Li21314/51617]|8|9]10|Young| Adults |OriginalAdults' Adult
Init| Day| «| == [~ | =] s« wn] o] o] =] ~]| - - — S
1 Jo LIRS 10 \Q ! D
Wl 2 DL IGIXKIolo X, olal & o 1 a
: §R| 3 (L o . WO O | © Y Q.
2000 [ | 4 \ { AKEE
mg/L S
NaCl 6
7
N y S| N
Total 51 OO QIO |OIOIOIOID
Page 2
MAY-13-2203 @7:27 865 970 2312

P.810
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. Coriodaphnia Survivel and Reproduction Test-7 Day Survival
Stat DAle:  4/6/2003 18:45  1est ID; Ref403cr Sample 10; REF-Ref Toxicant

End Date;  4/16/200313:30 LabID: SEMEINC, Sample Type: NACL-Sadium chioride
Sample Date: Protocal: EPAF 81-EPA Freshwater  Test Species: CD-Cerlodaphnia dubie
Comments: T _

Concmg/L 1 2 3 4 [ 6 7 . 8 9 10

D-Control 11,0000 1.0000 1.0000 4.0000 1,0000 1.0000 4.0000 4.0000 14.0000 1.0000
500 1.0000 1,0000 1.0000 1.0000 1.0000 4.0000 41,0000 1.0000 1.,0000 1.0000
780 1.0000 10000 1.0000 1,0000 1,0000 1.0000 1.0000 14,0000 1.0000 1.0000
1000 1.0000 1.0¢00 4.0000 1.0000 4,0000 1.0000 1.0000 1.0000 1.0000 1.0000
1500 94.0000 4.0€00 00000 1.0000 14,0000 4.0000 19,0000 00000 0.0000. 4.0000
2000 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Not "Fisher's 1-Tailed

Conc-mg/L. _Mean_ N-Mcan Resp  Resp  Total N Exact P Critlcal
D-Contro]  1.0000  1.0200 0 10 10 10

500 1.0000 11,0300 0 10 10 10 1.0000 Q.0500

750 1.0000 1.0100 0 10 10 10 1.0000 0.0500

1000 1.0000 1.0100 ¢ 10 10 10 1.0000 0.0500

180C 0.7000 0,700 3 7 10 10 0.1053 0.0500
2006 0.0000 0.000 10 0 10 10

Hypathesis 7est (1-tall, 0,05 NOEC LOEC _ ChV (]

Fisher's Exact Test 1500 2000 179205
Page 1 ToxCalc v5.0 - : ' Reviewed by;_He
MAY-13-2283 . 97:27 ' 865 970 2312
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Ceriodaphnia Survival and roduction Test-Reproduction

Start Date:

4/8/2003 13:46  Test|D: Ref403cr Sample |D: REF-Ref Toxicant
End Date:  «/15/200313:30 Labl0: S&MEINC. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: EPAF 91-EPA Freshwatar  Test Species: CD-Cerlodaphnla dubla
Comments: L ' S
Cone-mght. 1 2 3 4 5 8 7 ] ] 10
D-Control a7.000 23.C30 25.000 =26.600 26,000 24.000 28.000 18,000 24.000 18.000
500 28.000 28,020 21.000 23.000 28.000 26.000 20,000 22,000 31.000 23,000
750 27,000 33.000 26.000 26,000 28.000 28,000 31,000 34,000 28.000 26.000
1000 22,000 18.00 25000 30.000 23.000 21.000 27.000 24,000 20.000 47.000
1600 9.000 ©6.000 0000 8.000 13.000 14.000 17,000 2000 0.000 12.000
2000 0000 0.000 0000 0000 0000 0000 0000 0000 0000 0.000
} Transform: Untransformed - 1-Tailled Isotonic
Conc-mg/l. Mean N-Mcan Mean __Min Max _CV% N t-Stat  Critical MSD __ Mean  N-Mean
D-Control 24,800 1.0000 24.800 18.000 37,000 21540 10 26.200 1.0000
500 25.000 1.0)40 25000 20,000 31000 14727 10 0048 2223 4509 ' 26.200 1.0000
7650 28,700 1.1526 2B8.700 26.000 34.000 10284 10 -1.874 2223 4.509 26200 1.0000
1000 22,700 0,.8118 22,700 17.000 30.000 17627 10 1.085 2223 4,509 22,700 0.8664
*160C 8400 0.2373 8400 0000 17000 71252 10 8138 2223 4,509 8.400 0.3206
200C 0,000 0,300 0.000 0000 0000 0.000 10 0,000 0.0000
Auxlliary Tests Statistic Critical Skew  Kurt
Shaplro-Wilk's Test Indicates 1omal dlstribution (p > 0.01) 0.98276 0.83 C.27392 0.268416
Bartlelt's Tes: ‘ndlcates equal varances (p & 0.24) 5.51255 13.2767 '

Hypothesis Tast (1-tail, 0.0%)

NOEC LOEC ChV TJ MSDu__ MSDp _MSB MSE _ F-Prob dt

Dunnett's Tes: 1000 1300 1224.74 450922 0.18109 618.33 20,5667 93E-12 4,45
Linear intsrpolation (80 Resamples)
Polnt mgil £9 95% CL Skow
1C05 843.571 92.65738 775.866 1010.87 -2,5223
IC10 937143 64.]879 837.834 1048.28 0.2867
1G15 1018.03 65.18168 899.347 1085.65 -0.1838
{C20 10680.84 48,7488 D49.14 1126.69 -D.2786
1C25 1406.64 45,1469 999,048 1173,16 -0.2584
IC40 1244.06 39.1017 1166.84 1320,39 0.1802
1C50 1335.66 42.3373 1253.65 1431.,73 0.2024
'o.s rrry{rtyrreprrryrrrer ey L B 4
0 500 1000 1500 2000 2500
Doso mg/L
Page 1 ToxCalo v6.0 - Revlewed by; L0 _

MAY-13-Z303 ©@7:28

865 979 2312
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A Coriodaphnis Burvival and Reproduction Test-Reproduciion
Start Date:  4/8/2003 13:46  Test(D; Ref403or Sample I0; REF-Ref Toxicant

End Date:  </{6/200313;30 LabiD: E&MEINC.

Sample Date:
Comments:

Protocol: EPAF 91-EPA Freshwater

Sample Type:
Teat Specias:

NACL-Bodium chioride
CD-Cerjodaphnila duble

Conc-mg/L 1

2

3

4

]

7

10

D-Control  37.000
8500 28.000

760 27.000

1000 22.000
1500  9.000

23.C00
28,000
33.000
18.C00

8.(00

25.000
21.000
26.000
25.000

0.000

26.000
23.000
28.000
30.000

8,000

26.000
28,000
28.000
23.000
13.000

24.000
26.000
28,000
21.000
14.000

28.000
20.000
31.000
27.000
17.000

18.000
22,000
34.000
24,000

2,000

24,000
31.000
26,000
20,000

0.000

18.000
23.000
26.000
17.000

12.000 .

Concrmg/l. Mean N-Mcan

Transform: Untrapnsformed

Mean -

Min

Max

CV%

t-Stat

1-Talled
Critical

MSD

D-Control 24,900
500 25.000

780 28.700

1000 22,700
*150C 8.400

1.0300
1.0340
1.1328
0.c118
03373

24,900
25.000
28,700
22,700

8.400

18,000
20.c00
26,000
17.000

0.000

37.000
31.000
34.000
30.000
17.000

21.540
14.727
10.264
17.827
71.252

10
10
10
10
10

-0.048
«1.874
1.085
8.136

2223
2223
2.223
2.223

4,509
4.508
4.509
4.509

Auxiliary Tests

Statistic

Critical

Skew Kurt

Shapiro-Wilk's Test Indicates normal distribution (p > 0.01)
Bartlett's Test indlcates equa. variances (p = 0,24)

0.28276 -

5.51285

0.93
13.2787

0.27392 0.26416

Hypothesis Test (1-tall, 0.0%)

NOEC _LOEC

Chv

TU

MSDu

MSDp

MsB

MSE

F-Prob _ df

Ounnett's Tes:

1000

1500

1224.74

4.50922 0.18109 618.33 20.6667 3.3E-12 4,45

Page 1

MAY-13-2203 ©7:28

ToxCale v5.0
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JRITNt Daily Chemistry Data - Ceriodaphnia 7-day Chronic
Client: Reference Test Analysts: _po  S44, s
Location: S&ME Inc, Dates/times: 3¢
Template No.: _3_ Age of Neonates: <8 hnc)
Da;
Control: (20% DNV.W)| © 1 2 3 4 ] 6 7 Remarks
Temperature-Initizl | 29. Mlas.y 24| lasn |53 s, '
Final QNS |25 [t [4u. 8 [aam (a5 [as.
D.O. Initial XIS AN A
Final 216.S [0.Dua
pH  Initial 0.9 |8® |34 {8.O
Final 3.3 1R 12\ .2
Alkzlmity N | ~159 L—
Hardness q0 R
Conductivity 1?9 i e 168 iy
Analyst Initials B | o | 0n (48 Il
QA Review Initiels ods la lom | oo
Da
500 mg/L Q 1 2 3 4 Remarks
Temperature-Initial |96 S {oy.Alas.1 (24, 1o
Finz| an7 (O3 [ad.( {aswo
D.0O. Initial ‘0‘5 | L..B_fo-!g ta.%
Final Ne AR FTPCY W
pH  Initial OJRo |%.0)79 1%\
Final T AIBAU|B-O|n.\ |x.\
Conductivity 1066 s\l u 1Bl [Loga o
Analyst Initials 20 | A 10 P i
QA Review Initids | 042 Qa8 R >)
750 mg/L 0 1 2 3 Remarks
Temperature-Int.ial  126.¢ Alaga 50
Finy B PUE] NB |3
D.O. Initial . 6.4 |1s S |0LS )
Final 2165
pH  Initial O 1 %0 ].D
Final 1 18-
Conductivity 1367 | \as 11351
Amalyst Initials 0 Mo | ool
A Review Initials QedR

MAY-13-z203 B7:26 865 979 2312

Page 1
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Daily Chemistry Data - Ceriodaphnia 7-day Chronic

Client: Reference Test Analysts: _po , 388, TR

Location: S&ME Ine. Datesitimes: _a{8%2))5lodfiacy

Template No.: __ | Ageof Neonates: o £ o)

1000 mg/L, 0 [ 1] 2

Temperature-Initizl  125.8 |2 |95.2
Final an 8.

D.0. Initial 6.5 1 6blus

Final G Alo.0
H  Inital 018081

Final S22,

Conductivity 1838 |19 2000 ve G
Analyst Initials Py Do MR
QA Review Initizls | Q4R | w8 | 01_?
a
1500 mg/L 0 1 2 3 4 5 6 7 Remarks
Temperature-Init:al _ [25.9 [on.2 {254 [ U2s e (52 (g8 8
Fine| U0 [on ol e 253
D.O. Initial 6.4 LS 12.C |u.s jua LS

Final 2108 162 lusy 1.4 Q2 16.
pH  Initial .O0{B.0(8.0(8.0[%.0 3.4 {~.Q

Final - 3.1 7 %»_L ¥4 13> %D
Conductivity SN0 57120 23501388 |am0 |5T74b v ow
Analyst Injtials BDlps [Po JA - e
QA Review Initials  [SdR | SRlpo et b 1oy

Da;
2000 mg/L 0 1 2 3 | 4 5 6 7 Remarks
Temperature-Ini-ial 1259 (a7 |ogm {20 4 { i)
Final M.\ 8y jouo] | [
D.0, Inidal edlLSles 1661 11 17
Final O6AlMSleol [ /1]
H  Imtial golsolsole.ol [ |7 |/

Final .0 (8.2.13.1 | / / :
Conductivity 3340|350 | 25%01995 [ |/ ve ooas
Analyst Initials 80 (o (o 1R ’

QA Review Initials | SER | 7oy | SR |GXO
Stock Solution Date '4!8! AR M L[‘[P, His |ul%
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