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Ronald C. Hall, KFP 1A-KST

KINGSTON FOSSIL (KIF) PLANT NPDES PERMIT TN0005452: TOXICITY
TESTING OF OUTFALL 002 - AUGUST, 2008

Attached are two copies of the toxicity report. Chronic testing of fathead minnows
(Pimephales promelas) and daphnids (Ceriodaphnia dubia), using KIF discharge
samples collected August 3-8, showed no toxicity to test organisms. I1C2s values for .
both species were > 100 percent effluent. The results for both species exposed to
intake samples were not significantly different from control results.

Please call me at (256) 386-2755 if you have comments or questions following your
review.

Cynthia L. Russell

Biologist

Environmental Engineering Services-West
CTR 2L-M

CLR Attachment
cc (Attachments)
C. W. McCowan , KFP 1A-KST
L. P. Johnson, LP 5D-C
R. M. Sherrard, PSC 1X-C
Files, RSO&E-EDMS-Muscle Shoals
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: August 25, 2008
1. Facility / Discharger: Kingston Fossil Plant/ TVA

2. County / State: Roane / Tennessee

3. NPDES Permit #: TN0005452

4. Type of Facility: Fossil-Fueled Steam Electric Generating Plant

5. Receiving Stream: Clinch River
6. 1Q10: 156
7. Sample Tested: 002

8. Dates Sampled: August 3-8, 2008

9. Average Flow on Days Sampled (MGD): 1351.2, 1357.1, 1357.1

10. Pertinent Site Conditions: No unusual conditions reported. (Production /

operation data will be provided upon request).

11. Test Dates: August 5-12. 2008

12. Test Type: Short-term Chronic Definitive

13. Test Species: Fathead Minnows (Pimephales promelas)
- Daphnids (Ceriodaphnia dubia)

14. Concentrations Tested (%):

Pimephales promelas: Outfall 002: 6.25, 12.5, 25, 50, 100
Intake: 100

Ceriodaphnia dubia: Outfall 002: 6.25. 12.5, 25, 50. 100
Intake: 100
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15. Permit Limit Endpoint (%): Outfall 002: 1Cys=100%

16. Test Results: Outfall 002: Pimephales promelas: 1Cos > 100%
Ceriodaphnia dubia: 1Cys>100%

17. Facility Contact: Cynthia W. McCowan  Phone #: (865) 717-2180

18. Consulting / Testing Lab: Environmental Testing Solutions, Inc.

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

20. TVA Contact: Cynthia L. Russell Phone #: (256) 386-2755

21. Notes: Outfall 002 samples collected August 3-8, 2008, showed no toxic effects to fathead
minnows or daphnids. The resulting ICs values, for both species, were > 100 percent.
Exposure of fathead minnows and daphnids to intake samples resulted in no significant
differences for growth or reproduction from controls based on Homoscedastic t-Tests.
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METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 002, Intake

2. Sample Type: Outfall 002: Composite
Intake: Composite

3. Sample Information:

Date/Time* Date/Time Arrival Initial Date/Time
ID Collected Received Temp. TRC! Of Last Use
(MM-DD-YY/Time?) | (MM-DD-YY/Time) | (°C) (mg/L) | (MM-DD-YY/Time)
08-03-08 / 0900 08-05-08 / 1215
002 08-04-08 / 0800 | ©08-04-08/1400 14 <010 | 18.06-08/1124
08-03-08 / 0900 08-05-08 / 1215
Intake | oo 0a0e 000 | OB-04-08 /1400 2.0 <010 | 0eoe08) L1oa
08-05-08 / 0900 08-07-08 / 1121
002 08-06-08 /0800 | 08-06-08/1415 1.9 <0.10 | e 08-08/1120
08-05-08 / 0900 08-07-08 / 1121
Intake | s oe08/0d00 | 08-06-08/1415 24 <010 | oo oaoe i
08-09-08/ 1117
002 33‘8;"83 ; gggg 08-08-08/1420 | 0.8 <010 | 08-10-08/1120
-08- 08-11-08/ 1123
08-09-08/ 1117
Intake gg'gg'gg j gggg 08-08-08 / 1420 0.7 <0.10 | 08-10-08/1120
-08- 08-11-08 / 1123

* Represents the period of time during which the 24-hourly aliquots were collected.

IAll times listed are in ET.
TTotal residual chlorine.

4. Sample Manipulation: Samples from Qutfall 002 and intake were warmed to test temperature
(25.0 + 1.0°C) in a warm water bath.
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Test Organisms: Pimephales promelas

Ceriodaphnia dubia

1. Source: Aquatox, Inc. In-house Cultures
2. Age: 19 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): 08-05-08/ 1100 ET 08-05-08 / 1215 ET
7. Test Termination: (Date/Time): 08-12-08 / 1000 ET 08-12-08 /1153 ET
8. Test Temperature: Mean = 24.6°C Mean = 24.8°C
(24.1 -25.0°C) (24.5 - 25.3°C)
9. Physical / Chemical
Measurements: Alkalinity, hardness, total residual chlorine, and conductivity were

10. Statistics:

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.

Statistics were performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Scientific

Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

1. Results of a  Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted August 5-12, 2008 using effluent from Qutfall 002.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
6.25% 100 100 100 100 100 100 100
12.5% 100 100 100 100 100 100 100
25% 100 100 100 100 100 100 100
50% 100 100 100 98 98 98 98
100% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Me(?:pﬂg tzvféilll ;églg)
0
(% Effluent) 1 3 3 " Moan
Control 0.938 0.829 0.781 0.688 0.809
. 6.25% 0.908 0.854 0.828 0.731 0.830
12.5% 0.831 0.753 0.705 0.833 0.781
25% 0.824 0.702 0.713 0.668 0.727
50% 0.809 0.861 0.714 0.745 0.782
100% 0.778 0.752 0.823 0.780 0.783
Intake 0.667 0.816 0.716 0.824 0.756
ICys Value: >100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 100%
Permit Limit: 1.0 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsp: TUc = 100/ IC»s
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a

(Genus species)

Conducted August 5-12, 2008 using effluent from Qutfall 002.

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test,

(Type / Duration)

Percent Surviving

Te§t (time interval used — days)

wEmeny] ' | 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

TestSolutions N Dot st mmmbers

1]213]4]5]6] 7] 8] 9]10]Mean

Control 27128 129 (29130293029 [31]{32]294
6.25% 28133 |32 (33(32[30[30]33[29]32]31.2
12.5% 33|33 |34 (35(35(36[32]33]|34]33] 338
25% 35038 /33 /33 [35[34[34134]|34]34] 344
50% 37(37 138 |34]39 (3229363535352
100% 33140 | 38 | 42 [ 34 | 41 | 37|36 |34 |39] 374

IC,s Value: > 100%
Permit Limit: 100%

95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

Calculated TU Estimates: <1.0 TUc*

Permit Limit: 1.0 TUc

*TUa = 100/LCso: TUc = 100/ IC3s
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TOXICITY TEST RESULTS (see Appendix B for Bench Sheets)

2. Results of a  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted August 5-12, 2008 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | 2 4 > 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100

Test Solutions

Reproduction (#young/female/7 days)

Data (replicate number)
[)
(e Effluent) =TT T 5 16 7] 8] 910 ] Mean
Control 27|29 |28 | 30 | 31 {30 |28 | 302732292
Itake 13940 | 33 | 36 |35 | 34 | 35|37 ]38 36| 363

ICy5 Value: > 100%
Permit Limit: NA

95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: NA

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

REFERENCE TOXICANT TEST RESULTS (See Appendices A and C)

Species Date Time | Duration | Toxicant | Results (LCsy/ICss)
Pimephales promelas | 08-05-08 | 1130 7 days KCl 0.69 g/L (IC3s)
Ceriodaphnia dubia | 08-05-08 | 1200 7 days NaCl 1.09 g/L (ICys)
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests of TVA / Kingston Fossil Plant - Outfall 002
performed August 5-12, 2008.

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 CaCO,){ (mg/L CaCO,)| Chlorine (mg/L)
Control 24.7 242 7.7 7.5 7.62 738 307 62 91 -
246 - 2481241 - 245( 75 - B0 | 66 - 79 [743 - 787|716 - 754 290 - 324 59 - 63 86 - 94 - -
6.25% 24.7 244 78 7.5 7.51 7.37 302 - - -
g 246 - 2491241 - 247 76 - 82 65 - 791732 - 761|714 - 7521 292 - 312 - - - - - -
§ 12.5% 24.8 244 7.8 75 7.50 7.39 303 - - -
s 247 - 249|242 - 246 76 - 82 65 - 79 |732 - 759] 716 - 755 295 - 319 - - - - - -
S; 25% 24.8 244 7.8 7.5 7.50 742 299 - - -
% 247 - 2491242 - 246} 7.6 - 8.1 65 - 79 729 - 7.601 727 - 7.58| 294 - 314 - - - - - -
'§. 50% 248 243 79 7.5 7.52 7.46 297 - - -
B 247 - 249241 - 245§ 1.7 - 8.1 67 - 791725 - 7621732 - 7.58] 293 - 312 - - - - - -
& 100% 24.8 244 7.9 7.5 7.53 7.58 295 115 137 <0.10
247 - 249|243 - 245)| 1.8 - 8.1 68 - 791717 - 763743 - 7.72| 288 - 304 ] 111 - 118 131 - 146 | <0.10 - <0.10
Intake 248 243 8.0 7.6 7.40 7.49 220 81 98 <0.10
246 - 2501241 - 245 78 - 82 ] 69 - 81 |7.18 - 7591723 - 764 203 - 234 72 - 89 95 - 99 |<0.10 - <0.10
Control 24.7 25.0 7.7 7.9 7.62 7.50 307 62 91 -
246 - 249|247 - 2521 75 - 80 78 - 82 1743 - 7871732 - 766 290 - 324 59 - 63 8 - 94 - -
6.25% 24.8 25.0 7.8 7.9 7.51 7.50 302 - - -
= 247 - 249|246 - 2521 76 - 82 ] 78 - 811732 - 761732 - 7.65] 292 - 312 - - - - - -
-§ 12.5% 24.8 24.9 7.8 7.8 7.50 7.51 303 - - -
= 78 247 - 2491247 - 251 | 7.6 - 8.2 77 - 801732 - 759)733 - 7.65] 295 - 319 - - - - - -
3 5% 248 249 78 7.9 7.50 7.52 299 - - -
& 247 - 2491247 - 2531 76 - 8.1 77 - 801729 - 760|737 - 7.65] 294 - 314 - - - - - -
3 0% 248 748 79 79 752 7.58 297 A - -
5 247 - 249|246 - 252} 7.7 - 8.1 77 - 80 1725 - 7621743 - 7744 293 - 312 - - - - - -
100% 249 24.8 7.9 7.9 7.53 7.69 295 115 137 <0.10
247 - 250|246 - 252 78 - 8.1 78 - 80 1717 - 763|754 - 785] 288 - 304 111 - 118 131 - 146 | <0.10 - <0.10
Intake 24.8 24.9 8.0 7.8 7.40 7.58 220 81 98 <0.10
245 - 2501246 - 252} 78 - 82} 77 - 82 1718 - 759|744 - 769 | 203 - 234 72 - 89 95 - 99 |<010 - <0.10
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.6 24.1 25.0
Ceriodaphnia dubia 248 245 25.3
Page 8 of 76

TVA-00025499



SUMMARY/CONCLUSIONS

Outfall 002 samples collected August 3-8, 2008, showed no toxic effects to fathead minnows or
daphnids. The resulting IC;s values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences for growth or
reproduction from controls based on Homoscedastic t-Tests.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 using four replicates, each
containing ten test organisms, per treatment. Test vessels consisted of 500-mL plastic
disposable cups, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 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
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PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by SM 2550 B.

4. Dissolved oxygen was measured by SM 4500 O G.

5. The pH was measured by SM 4500 H+ B.

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

9. Total residual chlorine was measured by ORION Electrode Method 97-70.

UALITY 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. Test Type: 7-day chronic tests with results expressed as ICys values in g/L KCl or NaClL

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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BIOMONITORING CHAIN OF CUSTODY RECORD Page _1 of__1
Clienty TVA Environmental Testing Solution, Inc. | Pelivered By (Circle One):
Proj@t Name: Kingston Fossil Plant 351 Depot Street. FedEx UPS  Bus Client
P.O. Kumber: N/A AShCViHC, NC Other (specify). Courier Service
iqs . 28801 General Comments:
Facility Sampled: KIF Note: Diss. Mtls. Bottles filtered & collected onsite during each
. Phone: 828-350-9364 sampling event @ each sample location. Diss. Metls. are then
NPDES Number: TN0005452 stored at TVA 4200 Greenway Dr.
Collected By; Shelton Fax: 828-350-9368 ‘ Samples are collected and shipped on ice to the contract
laboratory.
All times are Eastern.
Container -
Field Identification / Number & ow . 9
. Grab/Comp. Collection Date/Time Rain Event?
Sample Description : Volume MGD) (Mark as Approgn;te)
Date Time Yes If Yes, o Trace
Inches @
KIF - Outfall 002 Comp 08/04/08 | ~B4LD
am
KIF - Intake Comp 08/04/08 A4S | (1)1 GCT
am
QOutfall 001 Start: 08/03/08 | 0900 am
Outfall 001 Finish: 08/04/08 | 0800 am
Intake Start: 08/03/08 | 0900 am
Intake Finish: 08/04/08 | 0800 am
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
7'
! 5/4: 0?) /0 ] {:/j//py /&“5/(
y/ ‘//ﬁ 7 { ‘{w I Uamn~ od-04-of 1400
. | S
Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomomiforing/samples are preserved by storing them at 4°C and shipping them in ice. The hold time for each sample
is 36 hours from the, time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
-~ - 1 2

_

- »

- - /’ o~ — ~ v.;.” - — . ; 7. . )
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Projeat Name: Kingston Fossil Plant
Y -

P.O. §mber: N/A

(=2

Facility Sampled: KIF

351 Depot Street.
Asheville, NC
28801

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of_1
Cliet TVA Environmental Testing Solution, Inc, ] Pelivered By (Circle One):
FedEx  UPS Bus Client

Other (specify): Courier Service

General Comments:
Note: Diss. Mtls. Bottles filtered & collected onsite during each

. Phone: 828-350-9364 sampling event @ each sample location. Diss. Metls. are then
NPDES Number: TN0005452 £ stored at TVA 4200 way Dr. '
. S i i
Collected By: Shelton Fax: 828-350-9368 laabx:)lf::: r;rc collected and shipped on ice to the contract
'74'\—— All times are Eastern.
Container Fl
Field Identification / . . Number & ow " Rain Event?
. Grab/Comp. Collection Date/Time :
Sample Description Volume (MGD) .
P i Collected (Mark as Appropriate)
Date Time Yes If Yes, ﬁo ; Trace
Corithey : Inches
KIF - Outfall 002 Comp 08/06/08 | »¢37 (’-) 12s
ég ccr | ST

KIF - Intake Comp 08/06/08 oin\;g (1) 1 GCT
Outfall 001 Start: 08/05/08 | 0900 am
OQutfall 001 Finish: 08/06/08 | 0800 am

Intake Start: 08/05/08 | 0900 am

Intake Finish: 08/06/08 | 0800 am

Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time ; Received By (Signature): Date/Time
) 2
_5& /rg //n %%p{, 5’//4/& v /] Eo7
08-0b-0& (4I5S Vo, /W E7S 08-06-68 )9S

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 4°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples

shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.

),1 [

= 4]

p—
Y

— o

#r[] el [/£% <

P ”"
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Sebunfy Seals S W”W‘z;ﬁ%qamau

BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of__1
Cliedff TVA Environmental Testing Solution, Inc, | Pelivered By (Circle One):
& FedBx UPS B Cli
Project Name: Kingston Fossil Plant 351 Depot Street. X us ent
o
P.0. Rumber: NA Asheville, NC Other (specify): Courier Service
Facility Sampled: KIF 28801 General Comments:

Note: Diss. Mtls. Bottles filtered & collected onsite during each

. Phone: 828-350-9364 sampling event @ each sample location. Diss. Metls. are then
NPDES Number: TN0003452 stored at TVA 4200 Greenway Dr.
. - - Sampl 11
Collected By: . Fax: 828-350-9368 ;:;fa :; l;re collected and shipped on ice to the contract
All times are Eastern.
/ rZ\_. -
Container -
Field Identification / Number & ow -
L Grab/Comp. Collection Date/Time Rain Event?
Sample Description Volume MGD) .
Collected (Mark as Appropriatc)
Date Time Yes KYes, Ny No Trace
/ Inches )
N
m - Outfall 002 Comp 08/08/08 | 1 é? ()5GCT | ..} -——/0' ; (
KIF - Intake Comp 08/08/08 OZn ' 125
GCT
Outfall 001 Start: 08/07/08 | 0900 am
Outfall 001 Finish: 08/08/08 | 0800 am
Intake Start: 08/07/08 | 0900 am
Intake Finish: 08/08/08 | 0800 am
Sample Custody — Fill In From Top Down
PR Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
8/8/0% /Ft A 05/of% N0
7 7
0é-o0f-0¢ N2 | - 1\9»/%- ET 0€- 08 -08 1426

Instructions: . Clients should fill in all areas except those in the “Laboratory Use” block. Blomomtormg samp]&s are prmerved by storing them at 4°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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[ ppa——
.a Environmental Testing Solutions, Inc.

Page 1 of 6

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

Client: TVA

Facility: Kingston Fossil Plant .
NPDES #: TN 0005452

Project #: _ 947

County: Roane

Treatment: Non-treated

Outfall: 002

Dilution preparation information: Comments:
Dilution prep (%) 6.25 12.5 25 50 100
Effluent volume (mL) 156.25 3125 625 . 1250 2500
Diluent volume (mL) 234375 21875 1875 1250 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: - Test information:
| Organism age: 4 Bouts oLD Randomizing template: | &yu€_
Date and times organisms 04-04-08 W00 Incubator number:
were born between: 34
| Organism source: ATox, Hated Pp 0e-o4-08 Artemia lot number; AG 1004 W
Transfer bowl information: | pH= Temperature =  °C | Total drying time: 24-2AeS
bl 1%.% Date / Time in: og.13-08 10%S
Average transfer volume: o. gy _'_Q Date / Time out: 64:13-08] (MO
Oven temperature: Lo C.

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time renewal, or batch used
time termination time
° Jotosop | —t | 1SS0 1105 ot3o-of 8 |odooy.0l 402 (T\Q
' 08-0eod afoo | Moo 1003 20088 | o8ogod.0t w02 | Al
2 lotorot | ofss | 10 1065 o8- -afA | 0dodobd2t| 4l
> loeoro€ | okog | 1did 1007 ofo4-of A| 08080b 20820 A
¢ ot0rof | o110 MO 1609 0%-04-05 1A | 0L0E0E. 0b + 1 ée
; “© ows | od 1003 | ot-o4-086 [gfogot-tbkol| M
¢ Joeno® | 1% | 1338 102 A
7| at-a-0f 1000

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0 $20% 7-day LCs > 1007,
Average weight per initial larvae: . NOEC 1007,
Average weight per surviving larvae: | 0.804 2 0.25 mgflarvae LOEC (007,
ChV 21007
[1C 21007:
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Page 2 of 6

*
L8
r'y
A

¢ Environmental Testing Solutions, inc. .

Species: Pimephales promelas - Date: __88-05-08

Client: TVA /Kingston Fossil Plant - Non-treated

Survival and Growth Data

Day CONTROL 6.25% 12.5%

A B C D E F G H 1 J K L
0 o |70 1o |to] /0|1l ||| o
! {(0|/0 /o (/070|070 (/06 ]r0] 70| 70 '/0
2 oo [l o |w]io|n e |0
3 olto|tolwlw|o|tolto|iol o]0
! tofso |10 (10 0| 10|10 [10 [0 10] 10 |0
* joltolo|ofm|o|mwlio]lnllrn |l
6

1ol 10]1o oo o] to] rolio| oo | o

\ S e i SM
7 w0 ]iolw|dlwlw lic]|5]i0] ] &0

A =Pan weight (mg)

T I de:: il -
Analyst: KL 344 1498 1541|1008 1323159871539 et |31 | 19| 1,48 1 s

B =Pan + Larvae weight

(mg)
Analyst: BeL A 52 (A3 Y 29,33 JOFB “3»3] <429 :B.h? R, .‘u.u--?a-B QAUBlAH

Larvae weight (mg) =A-B

14.26 |62 | 1.8} | L.8k]q.08 |g.5d [8.28 1.3\ 8.3\ [1.93]1.05 [5.33

-Weight per initial number
of Iarvaf (mg) o?;b ,"e‘ /\%\ \}% g@\ éa\ q,'& l\"’\ %"\ '65 ’\é’ "6’;)
= C/ Initial number of larvae o o' o o o o o o o o .o <

Average Percent

weight per reduction ()
initial from control | (. god 0.830 - 267 0181 & S
number of (%)

larvae (mg)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data feviewed: é

Comments:

PﬁlS of 76
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Species: Pimephales promelas

Client: TVA /Kingston Fossil Plant - Non-treated Date: 0d- 05-08

Survival and Growth Data
Day 25% 50% 100%
' M | N [} P Q R S T U VvV | W X

0 Jjolto (1o |o|rolwe |0lofro|0] ] 0
! /olsolm oo |w|tofw]ioln ] o
? ol toltolmlo|iolm|io]io]of o]0
3 ool | ]|l ] ol

* /ol 1o o |wo|o|44w|w|w|io |0
° io|1o|1o]1e] 10| 0 00 | 0| 10]to |10

6

q
IO lojio|to|io| !4 ] 10]/0]W|to|’0
q

LYY
7 lLé (0|10 |10 {0 | ID 10720 {10 | (O | (O

A = Pan weight (mg) /
Tray color code:: b \advst |
Analyst: _NIM I G

U (13,41 481 [Idde V310 [i5.84 (1388 IS [1.Q5)133% [12AaL

B=Pan+ Larvae weight
(mg)

Amalys: _ BSC 12293 3193 | 2054|214 |RSE|R1.H |R3.00 |21.33 [23H0 |R4IRNL) ],

Larvae weight (mg)=A - B

62 1.0 113] w0809 (g1 14 [q4s]q8 152 (¢.23 180

Weight per initial number

N N [ > O
| of larvae (mg) ve‘ v % N \9 < b N b

= C/ Initial number of larvae ‘}’ > ‘\\v 3 sO ‘." ,.\ ’g‘ ’.\ ’\‘, aq’ ’.\

O o o o Jo (O [ [o o | (o (o
Average Percent
weight per reduction -y A
initial from control | ©0.727 jo. 2% 0182 3.37 0183 3.2%
number of (%)
larvae (mﬁL

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: &_

Comments:

Page 19 of 76
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Species: Pimephales promelas

Client: TVA /Kingston Fossil Plant - Non-treated Date:  04-05-0&

Survival and Growth Data

Day 100% Intake

Y Z AA | BB
’ i |10 | 70|10
! /o] to] o]0
2 1o |10 | 10|10
3 1O | 10| 1ID [lO
4 /o |0 |10 |10
i 10|70 | /0 |lO
& (0|70 | 10} 10
7 15M

G
10|10 | (O |10

A =Pan weight (mg)

Tray color code:: ]:L,b\,; 1l 14 "“-37 28

Analyst:

B =Pan + Larvae weight

Ay _BSC R1ag|aasijares | zs

Larvae weight (mg)=A-B

bl | &1 ik |82

Weight per initial number

of larvae (mg) \L\ csn ,$° 4&'
= C/Initial number of larvae | 9 . . )

0‘ Q (8] Q
Average Percent ’
weight per reduction
initial from coatrol 0 1S b G. 67'
number of (%)
larvae Smg?

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: _ég_

Comments:

Pafe—‘.".) of 76
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Environmental Testing Solutions, inc.

TVA /Kingston Fossil Plant, Outfall 002
August 05-12, 2008

Pimephales promelas Cﬁronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0

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

Project number:

3992

£
Reveiwed by: — ’V“ﬂ'( -
oA

Not for Compli A Internal Laboratory QC
C ion (%) Initial aumber of | Final number of A=Panweight | B=Pan+Larvac |Larvac weight (mg)| Weight/Surviving Mean weight / Coefficient of variation | Weight/ Iuitial aumber | Mean survival Mean weight / Cocfficient of Percent reductian from
Jarvae larvae () weight (mg) =A-B sumber of larvae (mg) | Surviving number of |  (Mesn waight per surviviag of larvae (mg) (%) Initial sumber of | variation (s weight control (%)
larvae (mg) snimber of tarvas) (%) larvae (mg) per initlal number of lartac)
(%)
A 10 i0 13.44 22.92 938 0.938 0.938
B 10 10 14.78 23.07 829 0.829 0.809 0.829 B
. 129 X 2 8
Control I 10 10 15.12 52.93 781 0.781 0781 100.0 0.809 12.9 Not applicable
D 10 10 14.05 20.93 688 0.688 0.688
E 10 10 13.23 2231 9.08 0.908 0.908
F 10 10 15.75 24.29 8.54 0.854 0.854
038 3 X 3 . -2.
625% G 10 10 1539 23.67 8.28 0.828 30 85 0.828 100.0 0.830 8.9 28
H 10 10 1441 21.72 731 0.731 0,731
I 10 10 13.71 22.02 831 0.831 0.831
J 10 10 1460 22,13 7.53 0.753 0.753 .
0.781 X X . X .
125% K 10 1o 1448 21.53 7.05 0.705 80 0.705 100.0 0.781 8.0 38
L 10 10 14.45 22.78 833 0.833 0.833
M 10 10 1459 22.83 824 0.824 0.824
N 10 10 1421 21.23 7.02 0.702 0.702
0.727 93 X 3 ..
8% 0 10 10 1341 20.54 7.3 0.713 0713 100.0 0727 93 102
P 10 10 14.81 21.49 6.68 0.668 0.668
Q 10 [{*] 14.46 22.55 8.09 0.809 0.809
R 10 i0 13.10 21.71 861 0.861 0.861
0.802 | . A X
0% s 10 9 15.86 23.00 714 0.793 60 0.714 7.5 0.782 8.4 33
T 10 10 1388 21.33 745 0.745 0.745
1] 10 10 15.62 23.40 778 0.778 0.778
v 10 10 14,95 22.47 752 0.752 0.752
19
100% W 10 10 1338 2161 823 0.823 0783 38 0,823 100.0 0.783 38 32
X 10 10 1292 20.72 7.80 0.780 0.780
Y 10 10 14.61 21.28 667 0.667 0.667
Z 10 10 1441 22.57 8.16 0.816 ; 0.816
s, 0.756 . . X ) .
100% latake AA 10 10 1437 2153 716 0.716 102 0716 100.0 0756 102 6.6
BB 10 10 14,28 22.52 824 0.824 0.824
Outfall 002: MSD = Minimum Significant Difference
Dunnett's MSD value: 0.1205 PMSD = Percent Minimum Significant Difference .
PMSD: 14.9 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically signifi in a whole effluent toxicity test.
Intake;
Dunnett's MSD value: 0.1257 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 15.5 Upper PMSD bound determined by USEPA (90th percentile) = 30%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001b).
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Envir | P Agency, Cinci , OH.

TVA-00025512



9L Jo 77 93ed

TVA / Kingston Fossil Plant, Outfall 002
August 05-12, 2008

Statistical Analyses

G000

é Environmental Testing Solutians, inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  8/5/2008 Test ID: PpFRCR Sample ID: TVA / Kingston Fossil Plant, Outfall 002
End Date:  8/12/2008 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ~ FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  Non-treated .

Conc-% 1 2 3 4

D-Control 0.9380 0.8290 0.7810 0.6880
6.25 0.9080 0.8540 0.8280 0.7310

12.5 0.8310 0.7530 0.7050 0.8330

25 0.8240 0.7020 0.7130 0.6680

50 0.8090 0.8610 0.7140 0.7450

100 0.7780 0.7520 0.8230 0.7800

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean ~  N-Mean
D-Control 0.8090 1.0000 0.8090 0.6880 0.9380 12.859 4 0.8196 1.0000
6.25 0.8303 1.0263 0.8303 0.7310 0.9080 8.923 4 -0.425 2.410 0.1205 0.8196 1.0000
125 0.7805 0.9648 0.7805 0.7050 0.8330 8.023 4 0.570 2410 0.1205 0.7805 - 09523
25 0.7268 0.8983 0.7268 0.6680 0.8240 9.302 4 1.645 2.410 0.1205 0.7641 0.9322
50 0.7823 0.9669 0.7823 0.7140 0.8610 8.403 4 0.535 2410 0.1205 0.7641 0.9322
100 0.7833 0.9682 0.7833 0.7520 0.8230 3.755 4 0.515 2.410 0.1205 0.7641 0.9322
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98911625 0.884 0.10828099- -0.3313661
Bartlett’s Test indicates equal variances (p = 0.60) 3.62678957 15.0862722 )
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df -
Dunnett's Test 100 >100 I 0.12047456 0.14891788 0.00483747 0.00499789 0.46326116 5,18

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C0s 13.913
IC10 >100
- IC15 >100
1C20 >100
1C25 >100
1C40 >100
1C50 >100

kif902. 08-05:08data
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\3 Environmental Testing Solutions, Inc.

TVA / Kingston Fossil Plant, Intake

August 05-12, 2008
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date: ~ 8/5/2008 Test ID: PpFRCR Sample ID: TVA / Kingston Fossil Plant, Intake
End Date:  8/12/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  Non-treated
Conc-% 1 2 3 4
D-Control 0.9380 0.8290 0.7810 0.6880
100 0.6670 0.8160 0.7160 0.8240
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical N-Mean
D-Control 0.8090 1.0000 0.8090 0.6880 0.9380 12.859 4 0.8090 1.0000
100 0.7558 0.9342 0.7558 0.6670 0.8240 10.176 4 0.823 1.943 0.7558 0.9342
Auxiliary Tests Statistic Critical Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97357935 0.749 0.04262499 -0.9586298
F-Test indicates equal variances (p = 0.63) 1.82961154 47.4672279
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB F-Prob df

Homoscedastic t Test indicates no significant differences

Treatments vs D-Control

0.12569582 0.15537184 0.00567112 0.00836846 0.44187054 1,6.

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05* 75.962
IC10 >100
IC15 >100
1C20 >100
1C25 >100
1C40 >100
I1C50 >100

* indicates IC estimate less than the lowest concentration

kif002_08-05-08data
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TVYA / Kingston Fossil Plant, Outfall 002
August 05-12, 2008

e Pimephales promelas Chronic Whole Effluent Toxicity Test .
® EPA-821-R-02-013, Method 1000.0
]
% : Daily Chemical Analyses
ol & Project number: 3992
‘3 Euronmental Testing Solutions, Inc. Reviewed by: - ‘\[ UAAAA e
Concentration [Parameter Day 0 Dsa Day2 Day 3 Day 4 Day § Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Inmitial Final Initial Final
H (SU) 7.43 737 7.82 7.26 7.53 739 7.72 7.54 7.87 7.50 7.43 7.45 7.53 7.16
DO (mg/L) 7.6 7.7 7.7 74 7.6 7.5 76 7.8 75 79 8.0 7.6 7.6 6.6
Conductivity (umhos/cm) 310 324 305 312 308] 302 290
Control Alkalinity (mg/L CaCO3) 59 63 63
Hardness (mg/L CaCO;) 92 94 » 86
Temperature (°C) 24.7 24.3 24.6 24.2 24.7 24.1 24.7 24.1 24.8 242 24.6 242 248 24.5
[pH (SU) 748 7.36 743 727 7.32 7.39 7.59 7.52 761 7.50 7.57 744 755 714
, DO (mg/L) 76 76 77 74 7.1 7.6 7.7 7.7 8.0 7.9 8.2 7.5 76 65
6.25% Conductivity (mhos/cm) 300 312 302 307 304 292 300
Temperature (°C) 24.7 24.6 24.6 24.2 24.8 245 247 24.2 24.8 24.1 247] 245 24.9 24.7
oH (SU) 7.46 7.36 745 7.29 7.32 7.39 7.56 7.55 7.59 7.51 7.57 745 7.54 706
. DO (mg/L) 76 7.6 7.1 7.4 77 7.6 77 7.8 8.0 79 82 7.5 7.7 65
12.5% Conductivity (umhos/cm) 300 319 302 307 296 295 300
Temperature (°C) 24.7 24.5 24.7 24.5 24.8 243 24.8 24.2 248 2430 247 4.6 2490 243
H (SU) 747 7.38 7.46 7.29 7.29 7.39 7.56 7.58 7.60 7.53 7.58 750 7.55 7.27
. DO (mg/L) 76 7.6 7.7 74 7.7 7.6 7.8 7.8 8.0 79 8.1 76 7.8 65
25% Conductivity (unhos/cm) 294 314 298 302 295 _ 294 298
Temperature (°C) 24.8 245 24.7 24.4 24.8 24.5 24.8 24.4 248 242 247 - 243 24.9 24.6
pH (SU) 7.50 7.39 752 7.32 7.25 7.48 7.60 7.58 7.59 7.58 7.62 752 7.58 7.32
. DO (mg/L) 77 77 7.7 75 7.8 7.6 79 7.7 3.0 79 8.1 76] 78 6.7
0% Conducfivity (pmhos/cm) 293 312 295 300 293 Y 294
Temperature (°C) 24.8 24.5 24.7 24.4 243 24.4 24.8 24.1 24.9 242 R 249) 00 a3
H (SU) 7.54 7.53 7.58 743 717 7.58 7.63 7.72 7.50 7.68 7.58 7.6 7.50 7.48
DO (mg/L) 7.8 7.6 79 75 79 7.7] 79 7.7 8.0 79 8.1 7.6 7.8 6.8
Conductivity (umhos/cm) 292 304 294 296 288 294 294
100% Alkalinity (mg/L CaCOj) 111 118 116
Hardness (mg/L CaCO;) 131 135 146
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.8 24.4 24.7 243 24.8 245 24.7 24.3 24.9 245 247] 244 249 24.3
pH (SU) 7.42 7.52 749 7.48 7.18 7.64 7.59 7.58 7.36 7.50 7.33 747 7.40 723
PO (mg/L) 78 7.6 80 75 8.0 7.4 79 78 81 8.1 8.2 76 7.9 69
Conductivity (pmhos/cm) 226 234 234 233 203 206 206
100% Intake |Alkalinity (mg/L CaCO;) 83 89 72
Hardness (mg/L CaCO3) 99 99 95
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.8 24.4 24.7 245 249 24.5 24.8 24.2 24.7 24.1 24.6 24.4 250 243

TVA-00025515



Page 5 of 6
8 crorarmentalTeting Solutans i
Species: Pimephales promelas Date: __ &-05-0€§
Client: TVA / Kingston Fossil Plant — Non-treated }
Daily Chemistry:
Day
0 1 2
Analyst \
Concentration Parameter
CONTROL | pH(S.U) 4D 3\ .82 | .26 .53 .3
DO (mg/L) 1. A A 1. A, .S
Conductivity
(pmhos/cm) 20 34 ao0s
Alkalinity _
(mg CaCO4/L) 54 "%
Hardness
(mg CaCO4/L) Q. a4
Temperature (°C) ! 2. 3 ‘13. o b A N w4 AL\
pH (S.U.) . 2.3 43 1.2 At [ 1.3]
6.25% DO (mg/L) . .o A 1.4 A q.\e
Conductivity .
s P ED
Temperature {(°C) Y P | M. b .o - 24 .% W .S
pH (S.U.) 1.4% 1M | 14dS 1.298 1.3 || 1.34
12.5% DO (mg/L) m " Ao A . .
Conductivity
Temperature (°C) 1\\.1 ™M Sﬁ 4.1 .
pH (S.U.) a4 138 146 1.4
25% "1 DO (mg/L) Yele .\ 1A
Conductivity
ey | 204 [ 30
Temperature (°C) 4.8 .S 4.1
pH (S5.U.) .50 | 234 | 7.5+
50% DO (mg/L) g 1 | 1. A
Conductivity .
oy | e [ 3o
Temperature (°C) <\ 3 24.5 243 .
pHEU) 384 | .53 |9.sk 943 T .Sk
100% DO (mg/L) 1.8 1.b K 1.9 ; .
Condfxc.tmty 292 304 24 4
Alkalisity 1T W
e raess ) 135
TR chlorine g1y < 0,10 £0.10
Temperature (°C) .§ 1. W1 43 0. w4
pH (S.U.) 2492 1.8 | 1.44 1.48 A8 1.
100% Intake | DO (mg/L) 1.8 3.6 8. 1.5 .0
Conductivity 26
os/cm]
Aty | &3
i 2
TR chiorine wgr) L0 .sl (o) . e
D 250676 Temperature (°C) . . 241 M. S [ d. ™.
Initial Final Initial Final

Initial

Final

TVA-00025516
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% L -
. Environmental Testing Solutions, inc.

Species: Pimephales promefas Date: _0&-0%-08&
Client: TVA /Kingston Fossil Plant — Non-treated

Day

Analyst

Concen- Parameter
tration

CONTROL | pH(S.U)

DO (mg/L)
Conductivity
{umhos/cm)
Alkalinity

| (mg CaCOy/L)
Hardness

(mg CaCOy/1)
Temperature (°C)

pH(S.U)
6.25% DO (mg/L)
Conductivity
(umbhos/cm)

Temperature (°C)

pH (S.U.)

12.5% DO (mg/l)
Conductivity '
(umhos/cm) 307
Temperature (°C) ™.

pH (S.U.) 1.8
25% DO (mg/L) N.8

Conductivity
mhos/cm) 307

Temperature (°C) - &

PH(SU) 160
50% | DO (mgl) 1.4

Conductivity
mhos/cm) 300

Temperature (°C) 24, g

pH (S.U) Ll
100% | DO (mg) 1.3

Conductivity @mmwse |
Alkalinity
Cal

Hardness
CaC

TR chlorine g1y

Temperature (°C) ™41 M3 | M4 w.< M. ™Y 4.9 M-

H (S.U.) 1.994 1.58 1.3 | 1.90 .33 .47 1.1:50 3
10% | DO (mg) 1.4 1.8 N g.\ &2 1. 1. oA
Intake Conductivity gunosea W33 203 Ao 206
Alkalinity AL

CaCOYL
Hardness . C\S

Cac
TR chlorine wmg, £0.10

Temperature (OC) zq . 8 7-"' » ]= H » 1 1“ N ‘ 21“" 0 Zﬂo ‘-‘ 5 .0 zq .
~ Page 26 of 76 Initial Final Initial Final Initial Final Initial Final
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¢ Inwronmental Tasting Solutions, nc.

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)

Client: TVA

Species: Ceriodaphnia dubia

Facility: Kingston Fossil Plant
NPDES #: TN 0005452

County: Roane

Treatment: Non-treated

Outfall: 002

Page | of 7

Project#: _ 34477
Dilution preparation information: Comments:
Dilution prep (%) 6.25 125 25 50 100
Effluent volume (mL) | 156.25 3125 625 1250 2500
Diluent volume (mL) | 2343.75 21875 1875 1250 0
Total volume (mL) 2500 . 2500 2500 2500 2500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: m
Date and times organisms were born 08-05-0F 0800 TO 10%0 | Incubator number and shelf
between: location: 26 I
Culture board: OV 24- 08 . )
Replicatenumber; | ! | 2 | 3 | 4 | s |67 ]8 ] 9 10} YWTbatch:
Culture board cup number: | © | o | |9 |1 [TL] IS LT [2 o1-61-08
Transfer bowl information: | pH= 1'11 SU  Temperature= 2*}.8 °C | Selenastrum batch: M—J
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time "\\"1\)3
0 wor| I\
04-05-08 . s arao0f & | 0R0€ey.0\
I |otouod 124 3068 | 08odoy.or +or] A
2 |oto-od n2\ of-04-0fA| otofoe-2042t | H
3 | esot-08 120 | ot-od-0fA | 08080k 200 28 | A
4
08-04-04 mAa o\-08B | otobeb sbr al
5 | o&-10-08 1120 0802 B | olosos, ghed? A
§ |otree w23 o4-0t | Olokag, gb <+ 01
T | oti2-08 1S3 \
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | o <20% 7-day LC50 > 1007,
% Adults having 3" Broods: % | r007. 280% NOEC 1007,
% Mortality: ol. | o7 <20% LOEC 71007
Mean Offspring/Female: 25.4 | A2 | 2150offpring/female | ChV 1007
% CV: 447 s&7. <40.0% I1C25 2 1007,
Page 27 of 76
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I E & T @ .Page 20f7
Species: Ceriodaphnia dubia :
l Client: Kingston Fossil Plant - Non-treated Date: 0d-0S-a8
CONTROL Survival and Reproduction Data
l Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O o) O Ol o O (@) e O l0
' Adult mortality Ul Tl e L
2 Young produced O (o) e NI O OO O O o)
Adult mortality o | w | W N L I W I W
l 3 Young produced O () O O O Q1 O @) (@) &)
Adult mortality | O N [ — - LU R W o
T4 Young produced 3 3 g4 1 3 < D D S | A f
l Adult mortality — L W | N R L (. | — | . | -
5 Young produced O Ol O O O i 0 i\ Q (@)
Adult mortality vl w L g ] |- L -
I 6 Youngproduced | 1o [ 10 |10 10D 13| O |10 |O 1] 12
Adult mortality | w w | W I | - | v ]
7 Young produced | 14} VS \S | e ' ;, t? 171 1S 16 1L
' Total young produced 21 22 'Z.°| 'Zﬁ 3 o) 29 30 24 3 ' &2
Final Adult Mortality _ — _ i © [ - L L
l X for 3 Broods Xl I Y | X [ Y X | 2~ [ <
Concentration:
% Mortality: b) 12
l Mean Offspring/Female: 294.4
CONC: 6.25% Survival and Reproduction Data
Replicate number
l Day 1 2 3 4 5 6 7 8l 9 10
1 Young produced [} ol ol o Ol 0 |Q O\ O 0
Adult mortality T U I S B w | \— \. L -
l 2 Young produced O Ol O O O O [o) O O 10O
Adult mortality S [ g N - |y I Y - | N S, N
3 Young produced e &) Ol O o O (&) o
' Aduit mortality Ul U e T U] e U
4 Young produced 41 3 315 Y | = | 3 ?
Adult mortality ol Wl ] o (U L LS .
l 5 Young produced ®) '3 \2 11D O 1 1 13 O 13
Adult mortality [ L W] A O .
6 Youngproduced | /0 | O | O 0] 1T O O Ol 2] 0O
I aautmortaliy | L | W [ T LU LT UTCT U T U U
7 Young produced | 1Y 11l 1 [ L& 11 TSR3 14 14
Total young produced 281 33 32 33 32! ab 3ap 33 28| 32
| Final Adult Mortality L UV LT e L L
Concentration:
l % Mortality: or
Page 28 of 76 Mean Offspring/Female: L2 |
I % Reduction from Control: | ~6.1%
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- Sovironmental Testing Soiutong e,

Species: Ceriodaphnia dubia

Client: Kingston Fossil Plant - Non-treated
cone: 12.5%

Page 3 of 7

Date: Yg08-08

Survival and Reproduction Data

Replicate aumber
Day 1 2 3 4 5 [ ¢ 7 3 9 10
1 Young produced Ol O O e Q ®) (e} [e) (@) 0
Adult mortality (U L | - ] — (- O
2 Young produced o) e oSO @) O O (&) O |0
Adult mortality L o Wl e L L R o N - | -
3 Young produced o O 0O O] O O | O 1010
Adult mortality wl o ] W ) . | W R W ——
4 Young produced S |94 | 3 5 3 3 < -\ i
Adult mortality “ e L. — . — ] L\
5 Young produced olo [\ [« 3] O i\ v 21\ O
Adult mortality .| v — i - — A | N
6 Young produced {21 10O O O O 2 O (&) (&) 12
Adult mortality ! w [ U I U B U | VN T WS R W R
7 Young produced L] v4 | 18 [\& 17 \ | 1& [\ L i} 4 1 1
Total young produced >3 | a3 5‘_‘ ag | 3s| av | 3% 33 3y 33
Final Adult Mortality [ ] W— ] ] LN L
Concentration:
% Mortality: OF.
Mean Offspring/Female: A3, &
% Reduction from Control: | ~1S.07.}
CONC: 25% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 .7 8 9 10
1 Young produced 6 Ol O loO (@) (@) Q1 O Q Ot__
Adult mortality o - U L
2 Young produced O [o) %r‘ O 0 O g O T
Adult mortality | e e e T - -
3 Young produced ) @) 6 O Q (@) (&) @) O
Adult mortality (U I L L o (- . - [ L
¢ Young produced oW ) S q d 7 3 3 <
Adult mortality |V N I L L T B . -
5 Young produced 2l d] o 2l o il U O |3
Adult mortality w | - o W i W A . .
6 Young produced (o} O | 10 O| V& (8] ol ol 13 0O |
Adult mortality | o | - | . (™ | | | . L. |
7 Young produced 19 | 20 20 \& \ 19 161 20 34 17
Total young produced 35 |ag | 33| 33|35 ad | 34| ad | 39| a1
Final Adult Mortality [V O . L LS U L R N
Concentration:
% Mortality: Y4
Page 29 of 76 Mean Offspring/Female: 344
% Reduction from Control: | =11. 076
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I Page 4 of 7
Species: Ceriodaphnia dubia |
l Client: Kingston Fossil Plant - Non-treated Date: _&-0%-08
cone: S0% : Survival and Reproduction Data
Replicate number
Day ] 2 3 4 5 3 7 ) 9 10
1 Young produced D B O O O O O O O -6—
Adult mortality (. [ R N ) [ I | - |- | . [
l 2 Young produced O! 0O o ) @) O O O O O
Adult mortality | w vl W e | ST W I W
3 Young produced [ O! O Ol 0O (@) (®) (@) O O
l Adult mortality O W O U e
4 Young produced S S . < 9 ) \ “4 S L\
Adult mortality Ul W ] o] o \— [ Y I |
l 5 Young produced o M WM I3 WA 12| Ojv2 v [ 1
Adult mortality | L . | ~— | o — - — ] ]
6 Young produced \ 2. o (®) » (o) O VO O ] (&)
I Adult mortality [ L AU — — — ] - — —
_ 7 Young produced 20620119 |11 | 2\ 1 1S 120 li 171
l Total young produced ‘&1 31 |ag 3 4 24 32 249 3k as 35
Final Aduit Mortality - L - L L O I N
| Concentration:
% Mortality: faY A
Mean Offspring/Female: 35.2
l % Reduction from Control: | ~\&.17,
conc: 100% Survival and Reproduction Data
Replicate number
l Day 1 2_ 3 4 5 6 _Z 8 9 10
1 Young produced Ol Ol ol O (@) ol el Ke) [a] 6—
Adult mortality (R - O W U] O
I 2 Young produced ) le) (o) () 0 O 0 0 0! O
Aduit mortality | G (W - w [ S D W B
3 Young produced @) O [HKe) O [o) O O O |O
' Adult mortality Cl U] W] U o] U L [ | W L .
4 Young produced d | s g o J S 3 1 3 S
Adult mortality (O R I N O I D -
' 5 Young produced Q s 'S e (@) N\ s vz O "3
Adult mortality ] ] — [ | | - (- L
6 Young produced i (o) () o 13 O O (&) 1\ (0]
I Adult mortality U oo " A -
7 Young produced 18 201 21! 20 1] 22| 1 & 20| 20| 21
Total young produced 23 yo | 38 42| 34| dV | a1 {36 | a4 as
l Final Adult Mortality o L (- |- . g m-
' Concentration:
% Mortality: 07
Page 30 of 76 Mean Offspring/Female: 31M
l % Reduction from Control: | = 2% %
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. Page 5 of 7
' , Species: Ceriodaphnia dubia
Client: Kingston Fossil Plant - Non-treated Date: __08-05-0¢
CONTROL , Survival and Reproduction Data
' i Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o o Ol O O ®) [e) (o) @) @)
l Adult mortality S I ) VU [ U i SO B
2 Young produced O O [o) (o) Ke) (@) [e) 0 OO
Adult mortality U O O L o (I - (- -
l 3 Young produced O (@) o D [e) (&) (&) (&) [e) e}
Adult mortality S S .- [
4 Young produced a3 W\ 3 S iy 2 e q \..‘
' Adult mortality (W R W oo W N | | o —
5 Young produced (&) (o) Ol O O 2 O O] O i\
Adult mortality - Ly S S N - |- | L S .
I 6 Young produced i 10 ol VW& | v O i\ (&} 10 | (@)
; "1 Adult mortality o | L “w - — w “ | W I
: 7 Young produced 13 1k | 1Y G 1Y Is| 14 Y] lé 11
l Total young produced 21 29 28 3 - 30 2¢ | 30 21 a2
; Final Adult Mortality - [ |- L P - i _ A
' Concentration:
: % Mortality: 01,
Mean Offspring/Female: 23.
' conc: 100% Intake Survival and Reproduction Data
, Replicate number :
Day 1 2 3 4 5 6 7 8 9 L
' 1 Young produced @) [e X Ile) (@) 6 Ol O ! OO
Adult mortality ol ol L [w - | S N
2 Young produced 6 [®) OO Sl o 610 Q16
' Adult mortality [ o w - (- U O
_ 3 Young produced O O OO | O (o) O O () O
v Adult mortality il ol U wl uwl o owl ool o Ui o
l 4 Young produced Y s [N 3 (.} 2 2 S 3
Aadutmortaliy | T A T T N T T T T
. 5 Young produced O | 1e (@) 12 O W 1313 | 1S
' Adult mortality | I N (- [ - |- o ] L
6 Young produced | 19 @) \2 O 0O 13 O O (®) (@)
Adult mortality Ul Ul U] U] o L I N . —
' 1 Youngproduced | 201{ 4 [ 11| 21 [ 19 [ 18 2.1 19 | 22 'T'
Total young produced aq g ol 33 3. as ad as 37 3 B v
' Final Adult Mortality Cl ol U 1O Tt [ C o [ | U ] C ]
Concentration:
l % Mortality: 07
Mean Offspring/Female: &i?_‘
» Page 31 of 76 % Reduction from Control: | ~24.3/%]|

TVA-00025522



9L Jo z¢ a3eq

TVA /Kingston Fossil Plant, Outfall 002

August 05-12, 2008

Verification of Ceriodaphnia Reproduction Totals

I Testing Sol Inc.
Control-1
Replicate number
Dy I 121317415 6] 7189 0] o
1 0]0101]0]0]01l0J]0Jlo1l0 0
2 0lololojojolo] 0ol o 0
3 0] 010]lo0Jol ol ol ol ol 0
4 3131 4l31 4131331314 33
5 0JoJolololulolii]ol o 22
6 10]10]10]10]13] 0]10] 01212 87
7 14| 15115116 ] 13 ] 15[ 17| 15116 ] 16 152
C Total ] 27 | 28 1 29 ] 29 ] 30 ] 29 | 30 | 20 31 | 32 294
6.25%
Replicate number
Dy Iy T2 1374151677519 aa] T
1 0] 010]0].0]1]0JlO0JloJloTo 0
2 0Jolojololololol oo 0
3 0Jololol ol ol o]l ool o 0
4 43315131 a4]a]3]33 35
5 OBl lilw] ol B30 83
6 0l o0lolo]1zZ]lololol1210 34
7 14 [ 17 [ 17181715 15] 17| 141 16 160
Total | 28 | 33 | 32 | 33 | 32 | 30 1 30 | 331 20 1321 312
12.5%
Replicate number
Doy Iy T3 71373 sl el 7 s 15 ] o
1 01 0]0J0]0]O0JlOlO0OJlo] o0 0
2 0JoJlojololol ol ool 0
3 0 lojolololoJolol oo 0
4 5 414l 315131344 39
5 0o RlBlBlol ] B[ o 73
3 2 10]otlololiz2lol ol o1 46
7 16 ] 19 | 18119 ] 17 ] 21 [ 18 | 16 | 19 | 17 180
Total § 33 | 33 | 34 | 35 | 35 | 36 | 32 1 331341 331 338
25%
Replicate number
Py T3 737415 6] 7735 ] Tow
1 0] 0,010 0] 0Jo0]0]0 0
2 0JojloJolololo]ololo 0
3 oo Jolololololololo 0
4 4 |4 1313|5141l al3 34 37
5 2140 ]12]o0olujia]u] ol 87
6 0 Jo|0]oliz]o]ol o130 35
7 19 {20 [20] 18 | 18 | 19 ] 16 ] 20 | 18 | 17 185
Total | 35 | 38 | 33 | 33 | 35 | 34 | 34 | 34 ] 34 ] 34 1 394

50%
Replicate number e
Doy T3 T3 T3l sTel 7TsT5 o] oo
1 0] 0]010]0J]o0JlololoTo 0
2 0JoJojoj ol ol ol oTloTo 0
3 0loJoJlolol ool ol ol 0
) 513151 4] 413414153 41
5 0 |l Blializl ol i@l s
3 Zl0]ololololw0loTl oo 7
7 20 (20 [ 19 [ 17 [ 21 (17 ] 15120 | 8 17| 184
Total | 37 | 37 | 38 | 34 | 39 | 321 291 36 1 35 [ 351 35
100%
Replicate number .
Day M 1313 T4 1s 6] 7T 55 o] T
1 0101 0]0Jlo0JololoTloTo 0
2 0 loJololol ol ol ol oo 0
3 0ojoJololol ol ol ol oo 0
3 41514161 als 4l aT3s 4
5 0|5 Blw6l ol Wzl o3 08
6 iijoJololB3lolol ol o 35
7 18 { 20 | 21 [ 20 | 17 1 22 [ 18 | 20 | 20 | 31 197
Total § 33 | 40 ]| 38 | 42 | 34 | 41 1 37 [ 36 [ 3¢ 31 33
Control-2
Replicate number e
Doy T3 T3 T3l 5167789 o] Mo
1 0] 0[0]0]010]oloToTlo 0
2 0 JoJololol ol ol ool 0
3 oloJolololol ol ol olo 0
3 3314315133131 a2 35
5 0o loJoJol ol o] 0l 3
3 imjiwjio]i3]iz]lo il o000 77
7 Bl6| 1] sl a5 a7l Bl 9
Total X 27 | 29 | 28 ] 30 | 31 | 30 | 28] 301 27 | 32 1 302
100% Intake
Replicate number o
DY TSI Tl s e 77875 o] Mo
1 010101010106 J010To0Tlo 0
2 0JloJolololol ool o1 0
3 0 loJololofol ol ol ol o 0
4 4 |5 434 (33513713 37
5 0l olRll ol B3 )
6 5] 0]l12fo0] ol B3lololoTo 40
7 20| O 721 ] 081211522 8 19
——
Total § 39 | 40 | 33 | 36 ] 35 ] 34 | 35 | 371 38 [ 31 30

TVA-00025523



@ Environmental Testing Solutions, Inc.

TVA / Kingston Fossil Plant, Qutfall 002
August 05-12, 2008

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

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 3992
Reveiwed by: r-n / st
Concentration Replicate number Survival | Average reproduction Coefitcient of Percent reduction from
(% ) . 2 3 4 5 6 . 3 9 10 (%) (offspringlfemale) variation (%) pooled controls (%)
Control - 1 27 28 29 29 30 29 30 29 31 32 100 29.4 49 Not applicable
6.25% 28 33 32 33 32 30 30 33 29 32 100 31.2 58 -6.1
12.5% 33 33 34 35 35 36 32 33 34 33 100 338 36 -15.0
25% 35 38 33 33 35 34 34 34 34 34 100 344 42 -17.0
50% 37 37 38 34 39 32 29 36 35 35 100 352 84 -19.7
100% 33 40 38 42 34 41 37 36 34 39 100 374 84 272
Control -2 27 29 28 30 31 30 28 30 27 32 100 29.2 58 Not applicable
100% Intake 39 40 33 36 35 34 35 37 38 36 100 36.3 6.1 -24.3
Outfall 002: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.192 PMSD =  Percent Minimum Significant Difference _
PMSD: 7.5 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.
Intake:
Dunnett's MSD value: 1.526 Lower PMSD bound determined by USEPA (10'h percentile) = 13%.
PMSD: 5.2 Upper PMSD bound determined by USEPA ©o™ percentile) = 47%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821 -B-01-005. US
Environmental Protection Agency, Cincinnati, OH,

’

TVA-00025524
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TVA / Kingston Fossil Plant, Outfall 002 .
August 05-12, 2008

Statistical Analyses

“oene

;3 Environmental Testing Solutlons, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  8/5/2008 Test ID: CdFRCR Sample ID: TVA /Kingston Fossil Plant, Outfall 002
End Date:  8/12/2008 Lab ID: ETS-Envir, Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-% 1 2 3 4 5 6 7 8 9 10

D-Control 27.000 28.000 29.000 29.000 30.000 29.000 30.000 29.000 31.000 32.000
6.25 28.000 33.000 32.000 33.000 32.000 30.000 30.000 33.000 29.000 32.000

12.5 33.000 33.000 34.000 35.000 35.000 36.000 32.000 33.000 34.000 33.000

25 35.000 38.000 33.000 33.000 35.000 34.000 34.000 34.000 34.000 34.000

50 37.000 37.000 38.000 34.000 39.000 32.000 29.000 36.000 35.000 35.000

100 33.000 40.000 38.000 42.000 34.000 41.000 37.000 36.000 34.000 39.000

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 29.400 1.0000 29.400 27.000 32.000 4.863 10 33,567 1.0000
6.25 31.200 1.0612 31.200 28.000 33.000 5.813 10 -1.878 2.287 2.192 33.567 1.0000
12.5 33.800 1.1497 33.800 32.000 36.000 3.637 10 -4.591 2,287 2.192 33.567 1.0000
25 34.400 1.1701 34.400 33.000 38.000 4.157 10 -5.217 2.287 2.192 33.567 1.0000
50 35.200 1.1973 35.200 29.000 39.000 8.449 10 -6.052 2287 2.192 33.567 1.0000
100 37.400 1.2721 37.400 33.000 42.000 8.380 10 -8.347 2287 2.192 33.567 1.0000
Auxiliary Tests Statistic Critical Skew Kurt v |
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.76377356 1.035 -0.3247167 0.72868278
Bartlett's Test indicates equal variances (p = 0.01) 14.2226963 15.0862722 :
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 2.19152693 0.07454173 82.1466667 4.59259259  2.0E-10 5,54 ‘

Treatments vs D-Control

Linear Interpolation (200 Resamples) ‘ }

Point % SD 95% CL Skew
1C05 >100
ICi0 >100
IC1S >100
IC20 >100
IC25 >100
1C40 >100
1C50 >100

kifon2 _08-05-08dutu
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TVA / Kingston Fossil Plant, Intake
August 05-12, 2008

Statistical Analyses

tal Tasting Solutions, Inc.
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date:  8/5/2008 Test 1ID: CdFRCR Sample ID: TVA / Kingston Fossil Plant, Intake
End Date:  8/12/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ~ FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 : 5 6 7 8 9 10
D-Control 27.000 29.000 28.000 30.000 31.000 30.000 28.000 30.000 27.000 32.000
100 39.000 40.000 33.000 36.000 35.000 34.000 35.000 37.000 38.000 36.000
Transform: Untransformed 1-Tailed Isotonic
Caonc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 29.200 1.0000 29.200 27.000 32.000 5.776 10 32.750 1.0000
100 36.300 1.2432 36.300 33.000 40.000 6.098 10 -8.068 1.734 1.526 32,750 1.0000
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96861571 0.868 0.22971757 -0.7175098
F-Test indicates equal variances (p = 0.43) 1.72265625 6.54108953
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.52601978 0.05226095 252.05 3.87222222  2.2E-07 I, 18
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
1C05 >100
IC10 >100
IC15 >100
IC20 >100
1C25 >100
IC40 >100
1C50 >100

kifD02 08-05-08data
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TVA / Kingston Fossil Plant, Outfall 002
August 05-12, 2008

- .Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
»
- EPA-821-R-02-013, Method 1002.0
<
\3 Erg}ronmentalTestinq Solutions, Inc. D ally Chemlcal_Analyses
- Project number: 3992
3
) Reviewed by: @%L
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) 7.43 7.45 7.82 7.32 7.53 748 7.72 7.57 7.87 7.59 7.43 7.45 7.53 7.66
DO (mg/L) 7.6 7.8 7.7 7.8 7.6 7.8 7.6 7.9 7.5 82 8.0 7.9 7.6 7.9
Conductivity (nmhos/cm) 310 324 305 312 308 302 290
Control Alkalinity (mg/L CaCO,) 59 63 63
Hardness (mg/L. CaCQ,) 92 94 86
Temperature (°C) 24.7 249 24.6 24.8 247 25.2 24.6 24.9 24.8 252 24.8 25.1 249 24.7
|pH (SU) 7.48 747 743 7.32 7.32 7.47 7.59 7.57 7.61 7.59 7.57 7.44 7.55 7.65
DO (mg/L) _
6.25% Conductivity (umhos/cm)
Temperature (°C) . . . . . . .
pH (SU) 7.46 7.49 7.45 7.33 7.32 7.47 7.56 7.57 7.59 7.59 7.57 7.44 7.54 7.65
o DO (mg/L) 7.6 7.8 7.7 7.7 7.7 7.9 7.7 7.8 8.0 8.0 82 7.8 N 7.9
125%  [Conductivity (umhos/cm) 300 319 302 307 296 295 300
Temperature (°C) 24.8 24.8 24.8 24.9 24.7 25.1 24.7 24.7 24.8 24.8 24.7 25.0 249 5.0
H (SU) 7.47 7.49 7.46 7.37 7.29 7.48 7.56 7.60 7.60 7.60 7.58 7.47 7.55 7.65
o DO (mg/L) 7.6 79 7.7 7.7 77 7.9 7.8 7.8 8.0 8.0 8.1 7.8 718 7.9
25% Conductivity (umhos/cm) 294 314 298 302 295 294 . 2_
Temperature (°C) 24 8 24 8 24,8 24.7 24.8 253 247 248 24.9 24.7 24.7 25.0 249 249
pH (SU) 7.50 7.52 7.52 7.43 7.25 7.53 7.60 7.66 7.59 7.66 7.62 7.53 7.58 7.74
o DO (mg/L) 7.7 7.9 7. 7.7 7.8 7.9 7.9 7.9 8.0 8.0 8.1 7.8 7.8 7.9
0% Conduetivity (umhos/cm) 293 312 295 300 293 293 294
Temperature (°C) 24.8 24.6 24.8 24.7 24.8 252 24.7 25.0 24.9 24.8 24.7 2.7 249 24.9
pH (SU) 7.54 7.57 7.58 7.54 7.17 7.65 7.63 7.78 7.59 7.74 7.58 7.67 7.59 7.85
DO (mg/L)_ 7.8 7.9 79 7.8 79 7.9 7.9 7.9 8.0 8.0 8.1 791 78 7.8
Conductivity (jumhos/cm) 292 304 294 296 288 294 294
100% Alkalinity (mg/L CaCQO;) 111 118 116
Hardness (mg/L. CaCO;) 131 135 146
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
‘Temperature (°C) 24.9 249 249 24.7 24.8 252 24.7 249 25.0 24.6 24.7 2.9 250 247
pH (SU) 7.42 7.55 749 7.53 7.18 7.69 7.5 7.67 7.36 7.55 733 7.44 7.40 7.64
DO (mg/1.) 78 7.8 8.0 1.7 8.0 7.7 79 7.1 8.1 82 82 80| 79 78
i Conductivity (numhos/cm) 226 234 234 233 203 206 206
100% Intake |Alkalinity (mg/L CaCO;) 83 89 72
Hardness (mg/L CaCO,) 99 99 95
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.8 249 249 24.6 249 252 24.7 249 24.8 29 245 249 250 24.9

————————————————————————————
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M ] Page 6 of 7
Species: Ceriodaphnia dubia Date: 0R-0S-68
Client: Kingston Fossil Plant - Non-treated
Daily Chemistry:
Day
0 1 2
Analyst
Concentration Parameter
CONTROL | pH(S.U) “1.43
DO (mg/L) A,
Conductivit
Aot 54
Hard
Bardres a1
Temperature (°C) S P
pH (S.U.) mi |
6.25% DO (mg/L) .
Conductivi
onductivity 200
Temperature (°C) ™)
pH (S.U)) M
12.5% DO (mg/L) i
Condn:ctmty 3300
Temperature (°C) .8
pH (S.U) 147
25% DO (mg/L) -, ks 1.4
Conductivi
Conductivity 224 24¢
Temperature (°C) 4.8 . . 2. \s.?
pH (S.U) | 2so | s [ase | M43 [ 2285 | .83
50% DO (mg/L) 14 1.9 21 3. N & 2.4
ctny | 43 s
Temperature (°C) M.§ W b 248 1 ™. 18-
: pH(S.U.) 3.54 1.51 S8 | 1.SY .
100% DO (mg/L) 1.8 1.4 149 1.¢ 1.9 7.
Condu:ctmty 297 - 294
Alkalinit
_img_c_o_lg Y 1\ ng
Hardness 13\ 138
{mg CaCOyL}
TR chiorine wmgy £0.10 £0.10
Temperature (°C) Y4 4.9 24.9 . wl. ©. .
pH (8.U) 47 :
100% Intake | DO (mg/L) 1.8
Cmuctlvny 220
| o §>
Hard
 Hardnes 2
TR chiorine @mg) <£0.10 ‘
Temperature (°C) 24.8 24.5 .
Initial Final Initial Final Initial Final
Page 37 of 76
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" EwvenmentaiTesting Sofutions, ine.

Species: Ceriodaphnia dubia
Client: Kingston Fossil Plant - Non-treated

Page 7 of 7

Day
4
Analyst Ly Ui L SC. \ ¥
Concen- Parameter
tration
CONTROL | pH (S.U) A | 157 1.87 .8 | 343 | 94S | 19y | Qutle
DO (mg/L) 2. 1. 1.5 8 % .0 1.9 5.0 34
Conductivity (umnesem 312 308 25
| Allalinity AN vd
H
| e N gb #
Temperature (°C) ™o X P ! m 1% . 1. o\, 8 1S, \ M.4 .1
pH (S.U.) NSS | 167 | Taey [ Ve8| SV | 9. ¢d [ 3.5s =
6.25% DO (mg/L) ! 1. 0 &\ 5§ 1.% A 34
Conductivity gmovemy | 30O BOY e 0 Y
Temperature (°C) 241 W .a - ¢ W | W 2.\ .4 -
pH (S.U.) 1.8b 1.57 | .60 .54 BT EETH IS
125% | DO (mgl) A ) 3.0 2.0 8. 1R A Y
Conductivity qumsoesem 301 28 ¢
Temperature (°C) 24.1 4.7 W™M.§ I . E A . LS .0 4.4 1S .0
pH (S.U) 1.5 | 1.uo 1.0 | N0 | AS m 41 3.SS | &
25% DO (mg/L) -8 ¥ . . . ‘
Conductivity qpmosvem A0
Temperature (°C) -1 . d .
pH (S.U.) VO | e | 199 V.ol T2 | .83 ] V.58 A3y
50% PO (mg/L) 1A 1. g [ ) §.\ 1.¢ -8 34
Conductivity (umhosen 3DHOO 2.5¢ 223 29
Temperature (°C) wite) 1%.0 ™94 .1 w1 ™. 24 4 M.9
PH (S.U) 96> | 798 liee a9 1258 [t 1 9.54 | 285
100% DO (mg/L) 1.4 1.9 S £.0 A -4 1.€ -©
Conductivity qmmosen 296 pdote, 2 29
=g o
Hardness 4G
mg CaCOYL.
TR chiorine me1) £0.10
Temperature (°C) 4.1 M1 25-0 24.0 | 4.1 M. 2,E-0 1Y,
pH (S.U) 154 1 7.6 1 1.2 11.9S ] 1.33% | 144 .40 || 4y
100% DO (mg/l) 14 1. 5 = s T .0 1.4 3.0
Intake Conductivity wmovemy | 23 3 Lole 20b
g 12
| eSS as
TR chlorine (g1, £0.1b
Temperature (°C) .1 249 24. - 2.9 WM .S 24.9 28.0 .9
: Initial Final Initial Final Initial Final Initial Final
Page 38 of 76
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Page ! of |
,’ Environmental Testing Solutions, inc.
Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter .
Analyst | v, Iodide reagent: | o2z (-
Date analyzed O -0 O8e Acid reagent: Lo ACHE
Calibration:
R D 0 0.10 mg/L 1.00 mg/L
Reference standard number TS5 19 TS519

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/TVx 100
number (mg/L) {mg/L) (acceptable range = 90 to 110%)
BN 0.50 0.c0% LGOS
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S§+D)/2]} x 100
number (mg/L) tabl == 10%
| < tcles .
0480805 -0V pe Fray -Up( Tt oudyl '8 o010
Duplicate D 5.0uele
Sample measurements:
_ Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (should be=<0.10 m : L0, COBRE
08 &+0S .0k Cape Feay -out 007 slightiy) c\cmlt}“fomf JOIue tan) — Cout
040805 .93 | sudianPiont cltﬁzr *7 oavh Clta ‘D’L(t‘ fan | & 0.0014T
080£0%.02 Cm,%&amcc%m Cic»Ldu @l o0y haes, g \ d £0 600
ng0g0s. M | PCS-ouk 00T cicay @/anacwtuhs C mb £0. oMo
ogogos-oS | L out 100 clea lmrt. L NO coloy 0. 0oeOH
04080%-08 | c\NASA CLEQAY | MO COLOY €0.oeotetd
i . 0. GO0 ¢!
agodos. OV | toyucnd Hils ey NG COLC ‘ A
080204. 02 | KIF _10oTAKE CHE L\QHM < 0. 0001
0g0804. O\ | KIF OurFALL 007 LISHT_TAN, CLeAr <\Q.aoos*@?>

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/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TR 0.50 &.417 ag, 4/

Reviewed by A

Date reviewed | OR-05-08 |
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\,,,‘ Environmental Testing Solutions, inc.

Total Residlial Chlorine
(Orion Electrode Method, Orion 97-70)

Matrix:

Water, RL = 0.10 mg/L

Meter: Accumet Model AR25 pH/Ion Meter

Analyst

KN

Date analyzed

0B LIE;

Calibration
N 3 0.10 mg/L 1.00 mg/L
Reference standard number J NS ‘SM i .“55‘5’}&

Laboratory control standard:

TS

Page b@
Page _L of _y
Iodide reagent: | N} .20
Acid reagent: Y 2,5/,}@

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 /TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INS&37 0.50 0.505 JOL.O/
‘ Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /{(S+D)/2]} x 100
number (mg/L) (acceptable range = + 10%)
0P0E001 | Foywaxd Hh |° <0.00394
e Duplicate D p.005\2 K
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (me/L)
Blank (should be=<0.10 mg/L) [ ; o e .
00000z (ha Hunoaga yllloo- rown, S| 59}\:&}('1 My |00 %03
C7. A o
coseviod | ehnig i NOeOlae . CRar 20000134
o &o&ok. 20| VA - KuF ~(0z padotan Clac <0 003 Xe
02080L.2\ (NTakg. N, Clea 00023
08020618 | Mansheg WP | roeotor, (loae 0.000828
/

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
NSS539 0.50 Y1153 1030/
Reviewed by Po)!
Date reviewed |__0L-01-0 &

TVA-00025531
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} Environmental Testing

Analyst
Date analyzed

Calibration

Reference standard number

Solytions, Inc.

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)

Matrix: Water, RL =0.10 mg/L

Meter: Accumet Model AR25 pH/Ion Meter

Lt
08B-Q-08

0.10 mg/L

1.00 mg/L

TNSSH14

ITNEEDS T

Iodide reagent: |Tw e 210
Acid reagent: | Too 2 20 @

* 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 (MYV) % RS=MV/TV x 100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
TASSHT19 0.50 0.498 Qe
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ' (mg/L) (acceptable range = + 10%)

Sample measurements:

3ugM{3c.\0w:Tq W/,
Ayt € A

S Lo.000193

D co.ovo

Sample

Sample ID

Sample characteristics

Residual chlorine

number (mg/L)
Blank (should be=<0.10m. L0.00¥37
Q80404.0 | Briewd Cheek CleQy N0 Coloy 0. 0010
0408 09.10 | \ilgoni WWT P cleqy, pate tan €0.0000135
040204, 02} Sourh(ary Wwl P} Cieqr, pale AN 0. 000303
040404. 03 | Foxuovod Hills ceay  pdle tan ¢ 0000012
08080%. 01 | ScowicH V\wvesd Clondy “Yoout, (Pl grey ] 9 000012
. o 1 P——
ofaf0q .11 | TP STCURNS orague foark, arangc
| 080804.16 | Roseboro wWwTEP cleay . Na coloy - 0. 0019
| O30804. 1S QOC\C;NO‘\'\«‘\(M\}\ ) WP <ty r./\ it .t C (c‘m\dx)""fpcwt, yetlo “0.o0Loq
, —
040809. 08 | wawehal] g< cisax, N0 Coloy o ot

Laboratory control standard:

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

Reference standard True valtue (TV) Measured value (MY) % RS=MV/TV x100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
0.50 B
w 3T01°76 L
Reviewed by Y
Date reviewed oR-0%-0f
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Page 7 of 3

| Testing Soluti Inc.

= Total Residual Chlorine
N (Orion Electrode Method, Orion 97-70)
Matrix: Water, RL=0.10 mg/L
Meter: Accumet Model AR2S pH/Ion Meter

Analyst | | ny2, Todide reagent: |~~~
Date analyzed | ~g-0q-CB Acid reagent: T~
Calibration:
7 0.10 mg/L 1.00 mg/L
Reference standard number — 02

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/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TNESDB1 0.50 C. 1M gu. 8/
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chiorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number Nao CotoR. (mg/L) (acceptable range =+ 10%) -
od 0809 |\ & ' > S Lo.oc0593
\L Duphcate I D Lo.00058 —\p
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number : (mg/L)
8 " Blank (shouldbe=<0.10m |
080804 M | Hewveules c.mudg“’,l outicies . tar £0 00049
| 080804, 01 | Boloadenibo ro \WWTP Clondyy | r)uvt\'u::s 4 an 0-0408
0£0204.04 | paicign CC cicar ™ chbufs NOCOIY | ¢© 003
o008 . 04 V\;Ouui‘\KSL e QN1 suoﬁ\.ﬂq rum\}; /it Aan] “0°0%8
| 020£08.0% C.ape, Fear uplIvt |cioudy “‘3/ pavt ’m N .05t
| osogof.0% | Cape Feay our ol sig Mm clouc\q /D Qrt top | 0000
08080s 08| Grvason CLeai o coloy £© -cotdH
|080404.13 | | incOIny CT cleay 3”! parbides, se catar § ©-OM
( LG,
0408014, “ CvoNen CO. wood Aoy N cOLAY 0-0o1\30
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
i Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
! number (mg/L) {(mg/L) {acceptable range =90 to 110%)
- . 030 S VR OHRY P e e 'LZ)
age 4201 /6 .
Reviewed by

Date reviewed a2-02-08

TVA-00025533
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Page 5 of %

\‘ tal Testing Solutions, Inc.

- Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L '
Meter: Accumet Model AR25 pH/lon Meter

Analyst | ( 2> lodide reagent:
Date analyzed | g-qC1-0B Acid reagent: Ny
Calibration:
B e 0.10 mg/L 1.00 mg/L
Reference standard number B )

~ 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/TV x 100
number (mg/L) {mg/L) {acceptable range = 90 to 110%)
ANESG 1D 0.50 O .M ad. &8/
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = + 10%)
. ) W poavt LS e
0868 0& .04 Criotramoagov | ud 1S co.cow :
L Duplicate” i D Co.oo0u sl Y-
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
b - (mg/L)
Blank (should be=<0.10 mg ) >
04040f. 01 | TN - Xyedostonu - Tevk. | Cleqy, no0 COWOY co.oidy
. LY 5 = Ne £0.CUq Y
okos0s:0% | TviA - icingston - ut (. cleaw ¥ oaskicies, color ,

e S e

/

/

———

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%)
4SS 0.50 0.481 Cilg. /-
g€ 43 0

Reviewed by P
Date reviewed §P-0a-0f

TVA-00025534



inc,

Analyst
Date analyzed

Testing Soluti

Titrant normality and multiplier determination:

Alkalinity
(SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCOy/L

Titrate samples to
pH=4.50 S.U.

Page 7l

Page 1 of |
Time initiated )
Time completed | | 191

RH f’f . Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (¥ x 50000)/ 100 m! sample
water reference | standard ml ml ml =0.25/E =N x 500
=458.U. | number number (E) | (acceptable range = 0.0180 - 0.0220)
i ~ - R S
.5 |INE3c|| Tusssui| e [0 | g cald IC o
de Correchon ©.6 -SE = eHmnl ‘
Laboratory control standard~+ C-=-
Reference standard | Truevalue | Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Muitiplier | (mgCaCOyL) {acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSS535 100 10 3o [an] 9.2 | vt 41.5" q1.5%%
Duplicate sample precision:
Sample : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) {S-D) /[(5+D)/2]} x 100
number (ml) ml ml ml
- E= 9 i - -
0930000 | Mis =0 e Se 293 |56 | 16 59
d Duplicate (B) L 38 |24 50 n D 5
Matrix spike recovery:
Reference standard | Spike value | Sample _ Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier . (mg CaCOy/L)
(mg CaCO4/L) (ml) ml ml ml
e - - — . y s
NS5 535 | BoXuo | v [ sasyg | a5 e Lot 1o
r;\"{u £ Y I
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOv/L) MV=A-B (acceptable range
(mg CaCOy/L) =175 to 125%)
59 L DA T bt (03 0]
Sample measurements: o - S5~ 10y
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
0330006 | ynsHz0 AV 4iG HI1T |5 | jC.e 59
G333 S¥ opedy re 12322 23
LEBY L0910 2.2 39 |32 R3
[N W . N . ;
e | Uwcm g g oy | o N
7
| Pageddof?76 =~ == 00 0 - =
g
D aviiavrad lvr. P Yoo 1 RS PR *
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Page 5F
Page ’ Of_g'__—j
, Environmenta| Testing Solutions, inc.
Alkalinity
_ (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO5/L
Analyst | 3¢ Time initiated .44
Date analyzed | %- o -¢X Titrate samples to Time completed i
pH =4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality () 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 =Nx 500
=4.5S8.U. | number number : (E) | (acceptable range =0.0180 - 0.0220)
H.4% | Tneasttussea | S e (S| Do ic.9
Bk Congedion © O C
Laboratory control standard:
Reference standard | True value Sample Alkalinity (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier {mg CaCOy/L) (acceptable range
(mg CaCOs/L) (ml) ml ml ml =90 to 110%)
ITNES God 100 100 | 119 [nte| gy | q%.2. G49.2%¢
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)2]} x 100
number (ml) ml ml ml (acceptable range =+ 10%)
0B.0408 | NHs 2.0 fcC_|2o% (264 (52 | 1©9 (3 e
- N D
4 Duplicate (B) ....L- 2wt 233 Sq ‘L_ P, !l u'zc
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier {(mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml ——
TN (o ? Lo o0 e M4 |iSS | 104 1649 ‘=gﬁ’ "70)
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
G4 jes 1o w556 (101, )
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml mi mi Multiplier (mg CaCOy/L)
- T - “'ﬂﬁ . N C . .
pevlod | mitg Ha0 SR 5 1§ | 56 | 109 (i
0B- A LA y F<eL S | 873 2
08-0%v8 | Ssud HiO 53 | Bl |24 32 .

S : .
08-04u0f | MHs H70 edill)eq |SS €3
08-040@ | SAT S 2v] | PG |60 Ho
00-04 B R | g |43 o4 1O
0B-09L e l T 07 lie2 i2c
| Popt5 6876 WA<Nurc, ok | Xe 1§93 210

£ _50ua1 |EES* eposyl —— 1300 |3 [&S | S
| L PO EE N [ v i~ 1 Tabn wasriawad: | Q11 {£A 1

TVA-00025536




Page ‘;“5

Page -~ of P
& Elwivonn_senul Testing Sotutions, inc.
Alkalinity
- (SM 2320 B)
- Matrix: Water, RL = 1.0 mg CaCOy/L
Analyst | pe¢ Time initiated {.:)
Date analyzed | (% -ji- &% Titrate samples to Time completed |, ;¢
pH =4.50 S.U.
Titrant normality and multiplier determination:
P Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized M ck Begin | End | Total = (5 mi Na,CO, x 0.05)/E = (/N x 50000)/ 100 ml sample
water reference | standard | il —wml_]| ml =0.25/E =Nx 500
=4.58.U. | number number (E) “Ttacceptablerange = 0.0180 - 0.0220)
5¢
Laboratory control standard: ‘
| Reference standard | True value | Sample Alkalinity MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOy1) (acceptable range
(mg CaCOyL) (m)) ml mi ml =90 to 110%)
TNSS WO 100 100 1335 M32147 | 109 15l 16692
Duplicate sample precision:
Sample Alkalinity “%RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsyL) {(S - DY /[(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range = £ 10%)
e L S ' : :
NOOUB2 | izpsH pgoee | 160 |4 |44 | R-3 | 10 K5 :
3 A < Dupli ' ; )
a)béz. uplicate (B) .L.« to cq K ‘Q " ‘_'__ :,2 5 /(Prq.ck 6 ,‘
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier {mg CaCO»/L)
(mg CaCOs/L) (ml) ml ml mi
INSS (@3 Telv) joo | izt (122 | v 133 - |30
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 t0 125%) e,
AR ua“ﬂo’}é LSkt (IoY/ )
Sample measurements:
Sample volume | Begin { En Total Alkalinity
Sample number Sample ID {ml) 17:11L ml ml Multiplier {(mg CaCOy/L)
] o : : . :
~ G0U33  [ekEs ¥ oeppos | el lisGgl Ldar1 | icS Mg 1§
| pgo£0s. 0) | orwoed 19 (20| Ri RE
040407. 01 [ 2 20 | x| 7)) I
08 0804 43, i 3 — la4a 31382 o
080€0S.02 _ ATAN 25 213 Ml | B (D 3490
| 0&0807. 02, | %2 | £.C 100 oo L 14
| 0&e&0d-od I ' d 0D X |low 4.0
ook el 7610 KiEco2 (| KD 20 23736 | 1o = il
ot0g 04.20 d 2 253 131 (54 |1~ 20 - )1®
Ravrnawwad hu- l ‘Alﬁ"" I Nata reviewer: l (\0\ «“ w I
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Page 5%
Page 2 of 3
Alkalinity
_ (SM 2320 B)
Matrix; Water, RL = 1.0 mg CaCO;/L
Analyst | £ Time initiated | 734
Date analyzed | og -6 ¢ Titrate samples to Time completed |  py jo14<
pH = 4.50 S.U.
Titrant normality and multiplier determination: ~
»pmh . Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | ~Titrant...|, _check Begin | End | Total = (5 ml Na,COj; x 0.05)/E = (/¥ x 50000)/ 100 ml sample
water reference stﬁ?ﬁm% ml ml =0.25/E =N x 500
=4.5S8.U. | number | number T tE)—f-tacceptable range = 0.0180 - 0.0220)
T g,
Laboratory control standard:
Reference standard | True value Sample Alkalinity (MV) { % RS=MV/TV x 100
number (TVY) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOyL) {ml) ml ml ml =90 to 110%)
INsS 00 100 00 1211 [»5] g4 | (09 oz 102%%
Duplicate sample precision: |
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muitiplier | (mg CaCOyL) {(S - D) 7{(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range =+ 10%)
| a¢ofos b WAKIEOZ 3] S0 | 0C |53 |53 lin 109 H Mo ’
Duplicate (B - - ) )
AP plicate (B) 9 53 (o s% |4 L 1% 1%
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
{mg CaCOy/1L) {ml) ml ml ml
- . B o0 - D Y : - -
Insioy | 2800 sp |53 |5 sKln 04 FHFae 330 =340
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
{mg CaCO,/L) =75 to 125%)
N 2 17 1695k
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (m}) ml ml ml Multiplier (mg CaCOy1)
| ododod.02. | WA KIE INT | 50 AF 13 | 3% |3 o4 85
a&osoh. 2 y 2 | S VXKL (M ] ] B st ud
0408 68.01 E J e |39 (33 [~ I
//
—
iy /
— /‘)(;ﬁ
| _Page 47 of 76 //
<t
D acriacsnd hare Y Nate reviewed: | AR WAL |
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Page
Page { of |
.Y tnviranments! Testing Solutions, nc.
Total Hardness (SM 2340 ()
RL = 1.0 mg CaCO+/L
N Analyst | Rec Time initiated | e
Date analyzed | pg -¢3 o8 Time completed | 1 367
Titrant normality and multiplier determination: »
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range =0.0180 - 0.0220) =N x 1000
INAWE| INsSS 613 | 0.0 jco| le.© C.030 20.0
Laboratory control standard:
Reference standard | True value | Sample ' Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mg CaCO4y/L) (acceptable range
(mg CaCOyL) | (ml) ml mi ml =90 to 110%)
TNSS SGb 40 00 jwe (129 24 [ Qe 42 185%2c
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
I03-20v | MHsH20 50 12,0 jtelb |45 | e G0
Duplicate (B . . . D 1007
J uplicate (B) J_’ TRPREIE ‘15’ Qo < 00, e Py
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml mi ml
| TS50l HD 50 |l [es a0 i30
|
i
Sample hardness (B) Measured spike value (MYV) % R=MV/SVx 100
(mg CaCOs/L) MY=A-B (acceptable range
(mg CaCOy/L) =175 to 125%)
G0 130 -Go = 40 1co¥%
Sample measurements: '
‘ Sample volume | Begin [ End | Total Hardness
Sample number Sample ID {mi) mli m { ml Multiplier (mg CaCO3/L)
TV =ND Blank : A0S
(should be = 0 mg CaCO3L.) 50 23y 13232 0‘;‘ : 8% =0.C
Ak i i~ =
092008 6 | mus Hao L 30 [EE e A Ho-ps T2
"“‘;\ ...... .\‘ T EOETTT T ST—— »«m%
- ; 3 e
‘ Lo
i
,// [ - ;)‘ asris e Shald e - o e, "
| Page 48 of 76

Nata: If S18minftitrant ic nead cammnla mmunt ha diland

Dacrinavend o |

o 1

X
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EANE - B

N e
.t Environmental Testing Solutions, inc.
e

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOy/L

' N Analyst | B Time initiated | QG332
I Date analyzed | oo . 10.¢ ¢ Time completed T 020
Titrant normality and multiplier determination:
Titrant Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard mi ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) = N x 1000
l iRE2T (TN 53 | .0 [4% | 9% O ALY Q0.4
Laboratory control standard:
Reference standard | Truevalue | Sample _ Hardness (MV) | % RS=MV/TV x 100
' number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOvL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
e Bsie 4 50 o I ; ; - ) )i <
. [ Inss Sute 0 18 (US| 20 | Qo4 | 40 §=dt pea-cp (025)
Duplicate sam, le precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(5- D) /[(S+D)2]} x 100
number (ml) ml ml ml i
. 08 04006 | mits 120 "o i3 ko |42 | % |5 B
. ) ) - D
. J Duphcate (B) ‘L ,u" D -29 _l"l' H lr. _-,?D . a’.' qo
; Matrix spike recovery:
' Reference standard | Spike value | Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCO3/L)
{mg CaCOyL) (ml) ml ml ml p—
e € . w.o | ' . -
l INSS Skl 4o 50 |#aea3] 03 | a4 133 ~(‘?>Q‘
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
l (mg CaCOYL) =75 to 125%)
et G0) ~0 oo
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml m} Multiplier (mg CaCO4y/L)
- Blank » . .
l TV=ND (should be = 0 mg CaCOy/L) 50 e 1[G ol A 4 2.0
06-07V0 mus {20 Cl |4 |48 82
I 08 -09 V@ d 41 %t |45 92
0O 0V ssw Hz0 g6 7 |3 ~43
0b. g4 000 MitS H2o e 13 {4y o
l 080d6$.03\ | Foyypod | 52 |18 |26 21
|_o4oge1.0\ ) 2 s 21139 =2
080864.03 1 3} A 12830 3
, | Ragerd? 0876 W xshiNahn 2§ lXq|S) Jot
Wiyre s llg —— g usaey ] 3o ¥
l ) - . .. | 1 Thata wnesiarna Al rmd th N i
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L —_— ) "
"i gnvironmental Testing Soifutiors. Inc.
-~

. Analyst
Date analyzed

Pl

L iC 0%

Total Hardness (SM 2340 C)

Titrant normality and multiplier determination:

RL=1.0 mg CaCOy/L

Page

Time initiated
Time completed

o

Page i

of =4

BEJer

1020

lhil

Titrant | Normality check | Begin | End | Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml mi m! =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =Nx 1000
INZacs | TNTS Sid ct iz | i G .Qig% 14.%
Laboratory control standard:
Reference standard | True value | Sample Hardness (MY) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) {m}) ml ml mi =90 to 110%)——
R ‘e - EILFU ~ 9 D4 o~ . . v
Lrnss Seee 40 30 Whz2{ 20 | 93 T < ()
o '
Duplicate sample precision: (‘)
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOy/L) {(S - D) /[(S+D)12]} x 100
number (ml) ml ml ml
4080S.02 CNHDmaga, 1 1 85 [1da liws 4L ) 4%
Duplicate (B) -
L 45 |ipg laus | 0 4+
Matrix spike recovery: % T !’qq&.}g .,¢-'§ M“ cub  Sawopii bajuie  spling
Reference standard | Spike value | Sample " Spike hardness (A)
number V) volume | Begin | End | Total | Multiplier (mg CaCOyL)
, (mg CaCO5/L) {ml) ml mi ml 2 v e /Q&_) \
NS Sl gep ol 50 |a5 (xsl10 Piqg RV w135
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L MV=A-B Q (acceptable ranges""
c dﬁ(ﬂ (mg CacoyD) 30 =510 125%) QU 1.
N - Py C‘ l A oty PX
. ot n o~ [+ ¥} o o ») “‘? %&g
Sample measurements:
Sample volume | Begin | End Total Hardness
Sample number Sample ID {mi) ml ml ml Maultiplier {mg CaCO4/L)
=NP— Blank
V=N (should be = 0 mg CaCOy/L)
et .02 | Chatlunyea 7 25 |5 [BHEZ B 4% 10
080409.04 I =3 J 337 |31 {4 | 1o
| ofoded.at (TNA-KiEOL2 [ | 50 SET D bl 13 =13}
357 « ~ N2
pfotoe.20 2 5 Kl 8 Jiig = 135
oRodot - 06 I 3 bt |1 |71y I5C_= We
~ - Q&
08086M-02 iNT | kEy 14l |50 ite = 99
ofagot- 24 [ Z EREEARET i = 9
" © j ] —_ ‘ ‘:}4" "x‘:;" .!ihg - qs
PR N
RE— i e ————

Ninta: I€ S18ml nf titrant in nead camnls maret ha Aitutad

R aviiowwad her ' 1L 4 l

Date reviewed | NA_li 1/ |
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Kingston Fossil Plant Biomonitoring
August 5-12, 2008

Appendix C

Reference Toxicant Test and
Control Chart
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7-day IC, (g/L KCI)

Pimephales promelas

Organism Source: Aquatox, Inc.

Environmental Testing Solutions, inc.

Chronic Reference Toxicant Control Chart

1.2 i T T T T ST T 1 I T I 1 T T 1 1 T T I

- ‘ USEPA Control Limits (£ 2 Standard Deviations)
1.0 -

0.8 -
0.6 —

0.4 |-

1.2

L I 1 1 T 1 T T I i T T I

1.0 |-

0.8 -

0.6 -

0.4 F e !

1~2 1 1 T ] 1 1 I [ 1 I | T ! T T T T T T 1

1.0

08 -

0.6 -

04 -

. I H 1 [ { } ! i L 1 1 ! { ] Il ! | I 1

I O T IS IS IS RS IR IO LK LT Y LY IR T
Qsﬁ' “3“‘ \»"‘ \x3 We\s%’ \x‘f “\19 &»‘f“ﬁ\‘l‘ wx“" oY ot 5‘“,,\ o o™ @ o @Y

Test date

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,;)

—_— Walgin(ﬁ.lmmts (meanIC, =S, ,,or S, ;)

Control Limits (meanIC, + S, ,., S, o, or 2 Standard Deviations)
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Pimephales promelas
Chronic Reference Toxicant Control Chart

o
Enaonmental Testing Solutions, Inc.

¥ 1 11X

State and USEPA Laboratory Laboratory USEPA USEPA
Test number  Testdate  7-day ICj CT S Control Limits Sato Warning Limits Sazs Control Limits Sias Warning Limits S0 Control Limits (84
(gL KCD (g'LKCD) CT-28 CT+28 CT-8,59 CT+S, 0 CT-5435 CT+8,,s . CT-S,3s CT+S,5 CT-Sy9 CT+Sug
1 10-16-07 0.66
2 10-30-07 0.60 0.63 0.05 0.54 0.73 0.08 0.56 0.71 0.13 0.50 0.76 0.24 0.39 0.87 0.28 0.35 0.91 0.08
3 11-06-07 0.72 0.66 0.06 0.53 0.79 0.08 0.58 0.74 0.14 0.52 0.80 0.2s5 041 091 0.30 036 . 096 0.10
4 11-13-07 0.72 0.68 0.06 0.56 0.80 0.08 0.60 0.76 0.14 0.54 0.82 0.26 0.42 0.93 0.30 0.37 0.98 0.09
5 12-04-07 0.52 0.65 0.09 047 0.82 0.08 0.57 072 0.14 0.51 0.78 0.25 0.40 0.39 0.29 036 0.94 0.14
6 01-08-08 0.65 0.65 0.08 0.49 0.80 0.08 0.57 0.73 0.14 0.51 0.78 0.25 0.40 0.89 0.29 0.36 0.94 0.12
7 01-15-08 0.64 0.65 0.07 0.50 0.79 0.08 0.57 0.72 0.14 0.51 0.78 0.25 0.40 0.89 0.29 0.36 0.94 0.1
3 01-29-08 0.64 0.64 0.07 0.51 0.78 0.08 0.57 072 0.14 0.51 0.78 0.25 0.40 0.89 0.29 0.335 0.93 0.10
9 02-05-08 0.65 0.65 0.06 0.52 0.77 0.08 0.57 0.72 0.14 0.51 0.78 025 0.40 0.89 0.29 0.36 0.9 .10
10 02-12-08 0.64 0.65 0.06 0.53 0.76 0.08 0.57 0.72 0.14 0.51 0.78 025 0.40 0.89 0.29 0.35 .94 0.0
11 02-19-08 0.64 0.64 0.06 0.53 0.76 0.08 0.57 0.72 0.14 0.51 0.78 0.24 0.40 0.89 0.29 0.35 0.93 0.09
12 03-04-08 0.71 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.79 0.25 0.40 0.90 0.29 0.36 0.94 0.09
13 03-11-08 0.69 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.52 0.79 0.25 0.40 0.90 0.29 0.36 0.95 0.08
14 04-15-08 0.59 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.78 025 0.40 0.90 0.29 0.36 0.94 0.09
15 04-15-08 0.60 0.65 0.05 0.54 0.75 0.08 0.57 0.72 0.14 0.51 0.78 0.25 0.40 0.89 029 0.36 0.94 0.08
16 05-06-08 0.62 0.64 0.05 0.54 075 0.08 0.57 0.72 0.14 0.51 0.78 024 0.40 0.89 0.29 u:3s 0.93 0.08
17 05-20-08 0.66 0.64 0.05 0.54 0.75 0.08 0.57 0.72 0.14 0.51 0.78 024 0.40 0.89 0.29 0.35 093 008
18 06-03-08 0.64 0.64 0.05 0.54 0.74 0.08 0.57 0.72 0.14 0.51 0.78 024 0.40 0.89 0.29 0.35 093 0.08
19 06-10-08 0.76 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.79 025 0.40 0.90 0.29 0.36 - 0.94 0.08
20 08-05-08 0.69 0.65 0.05 0.54 0.76 0.08 057 0.73 0.14 0.52 0.79 0.25 0.40 0.90 0.29 0.36 0.95 0.08
Note: 7-d IC;s = 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 IC,s).
$= Standard deviation of the IC,; values.
Laboratory Control and Warning Limits
Laboratory control and warning limits were established using the standard deviation of the IC,s values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint. B
8,50 = Standard deviation corresponding to the 10" percentile CV. (S, o =0.12)
Sa25= Standard deviation corresponding to the 25" percentile CV. (S, 5 =0.21)
USEPA Control and Warning Limits
Sa.zs = Standard deviation corresponding to the 75" percentile CV. ( Sp75 = 0.38)
8490 = Standard deviation corresponding to the 90" percentile CV. (S, o = 0.45)
CV = Coefficient of variation of the IC;s values.
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 Envi | Py ion Agency, Cincinnati, OH.

Organi biained from Ay Inc. a1ox08-05-08
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: § Environmental Testing Solutions, Inc.

Control

Precision of Endpoint Measurements

Pimephales promelas
Chronic Reference Toxicant Data

Control Mean

Test number  Test date Survival Growth CT
o for Control Growth
(%) (mg/larvae) (mg/larvae)
1 10-16-07 100 0.662
2 10-30-07 100 0.771 0.716
3 11-06-07 100 0.624 0.685
4 11-13-07 100 0.603 0.665
S 12-04-07 100 0.756 0.683
6 01-08-08 100 0.821 0.706
7 01-15-08 100 0.842 0.725
8 01-29-08 97.5 0.728 0.726
9 02-05-08 100 0.818 0.736
10 02-12-08 100 0.709 0.733
11 02-19-08 100 0.833 0.742
12 03-04-08 100 0.731 0.741
13 03-11-08 97.5 0.695 0.738
14 04-15-08 100 0.999 0.756
15 04-15-08 100 0.898 0.766
16 05-06-08 100 0.857 0.772
17 05-20-08 100 0.844 0.776
18 06-03-08 100 0.918 0.784
19 06-10-08 97.5 0.724 0.781
20 08-05-08 100 0.854 0.784
Note: CV = Coefficient of variation for control growth.

MSD =

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

Ccvy

(%)

136
12.0
6.4
142
7.9
2.7
10.5
5.4
7.2
24
6.1
6.0
5.1
9.0
9.1
4.4
19.2
6.1
10.9
15.3

Lower CV bound determined by USEPA (10" percentile) = 3.5%.

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

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.

Lower PMSD bound determined by USEPA (10™ percentile) = 12%.
Upper PMSD bound determined by USEPA (90% percentile) = 30%.

CcT

for Control
Growth CV (%)

12.8
10.7
11.6
10.8
9.5
9.6
9.1
8.9
82
8.0
79
7.7
7.8
7.8
7.6
83
82
83
8.7

MSD

0.08
0.16
0.09
0.10
0.11
0.03
0.14
0.07
0.07
0.05
0.13
0.07
0.07
0.11
0.08
0.16
0.16
0.09
0.11
0.13

PMSD

(%)

12.8
20.1
14.7
16.8
14.5
34
17.0
9.0
9.1
6.8
155
9.0
10.5
11.1
9.1
18.2
18.8
94
15.7
15.0

CT

for PMSD (%)

16.5
15.9
16.1
15.8
13.7
14.2
13.5
13.0
12.4
12.7
124
12.2
12.2
11.9
12.3
12.7
12.5
12.7
12.8

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.
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Test date

—e—— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

— — - Kagut$8liT @edency (mean Control Growth, CV, or PMSD)

-------------- Control Limits (mean Control Growth, CV, or PMSD = 2 Standard Deviations)

X
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K G e

' &' Environmental Testing Sotutions, inc.,

AN

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

PpKCICR Test Number: 1Sk

Dilution preparation information: Comments:
| KCl CHM number: CHR 344
| Stock preparation: 50 g KCVL: Dissolve 50 g KClin 1-L
| Deionized water
Dilution prep (mg/L) 450 600 750 900 1050
Stock volume (mL) 9 12 5 18 2]
Diluent volume (mL) 991 - 988 985 982 979
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:
Organism age: 14.5 AOURS oD Randomizing template: | 6RQEN
Date and times organisms | ag.04-68 QO Incubator number and aN
were born between: shelf location:
Organism source: | avex Baert o 08-oM-of Artemia lot number: 1O W
Transfer bowl information: | pH= SU Temperature = °C | Total drying time: [ 24-BousS)
1.6k 5.3 Date / Time in: o§-12-08 | 103 S
Average transfer volume: 0.\3 gd -l Date/ Time out:o?-)b‘oe lo‘-\.O
Oven temperature: b C
Daily feeding and renewal information:
" Day Date Morning Afternoon Test initiation, MHS Analyst
feeding feeding time renewal, or batch used
time termination time
0 |Roso8 | —* 1SS0 3o 01-3%-08 & A
I | osowof | odoo | oo (03T | 0v30-0dB | A\
2 | ot-cv08| o360 | 1410 1033 | os.od-ofAl AR
3 lot-o®08 | 0f0o | 13 LeB og-0d-08A| M
*_log-aof | 0150 | mMeo 1035 |oéod-0¢B| A
5 lo&wrof | gas | 1dos o4O 02-04-0¢ 8
6 of-n-08 |
7 | og-12-08 |
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 67 £20% 7-day LCsp 112.4
Average weight per initial larvae: 0.8 NOEC oo
Average weight per surviving larvae: | 0.€54 2 025 mg/larvae LOEC 190 v
. ChV L 10.
Page 56 of 76 ICys WA
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& Environmental Testing Solutions, inc.

Species: Pimephales promelas PpKCICR Test Number: _15{p
Survival and Growth Data
Day Control 450 mg KCI'L 600 mg KCVL

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

0 /olio]w|mofiolioliol ofiolto] tol0
1 O 0!l 10 |to | 10|tD {40 |0 1O |/I0|/D|!ID
2 ool lmlwliwoln o]l lo |10 0
3 tol/o| wolo]ltolto]| tolrololtolro | to
! 40| o]0 |10 qt| 0| 0| 10] 0] to| 1| 10
5 lo{to [to |[o]4 | 10]w|iw0]lwl|rolio |10
6 wlwlmwlmolaliojro|mwln] 7ol |0
7 5N | & e ' 194

olto | |t0 |4 1o [1t0o |to]i0] 0]10 ] 10

A = Pan weight (mg) "

:: wid .
T i 460 1586 s |39 [1RA1 |19 [14.80h234 laa M oG5

B =Pan + Larvae weight
(mg)

Anayst: __BSC RLSHR4 3123 1 A0\ AR 729 44(23 53| 23.11 K101 22 43] 1.5 2]

C = Larvae weight (mg)
=A-B

wad (211 (2.3 103581 [4.53 (879 [24) [&.21 {844 st |21

Weight per initial number . N A \ A
of larvae (mg) N A A » A M A L) A e o
= C/ Initial number of larvae \?‘ % \” Q\ Q} “‘: h) % % % N ®

o |0 O \ o |V v o o Y o o

Average Percent )
weight per reduction
initial from control 0.854 0.0 | - S‘B‘L 0.% ¥ ! '&7'
number of (%) '
| larvae (mg)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
' Calculations and data reviewed: ég_

Comments:

Pafe'57 of- 76
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Y

s Environmental Testing Solutions, inc.

Species: Pimephales promelas PpKCICR Test Number: 1S'e

Survival and Growth Data

Day 750 mg KCVL 900 mg KCV/L 1050 E&KCI/L
M N O P Q R S T U \4 W X
’ I0{ /0|0 |0 ]IdfI0]i0|to]0]70 ] 70|10
Y ELY BRZIEEE) o K 8Al &A] A
! g1 v & 2 A > 2 s
? gl &l v sl djd] a2 |4 14
3 1lg 1]l e 4] d] a2 ]
YR (Y B VT ST .
! IS I N I TN N Kl P e e
5 . 4 . T8
bl‘\ L |e L‘\ Y 2 7"‘\ |?J\ 0 01‘« ol o
. L|lbw|& ||V |2x|2|V]o|lOo]|0|O
‘iﬂ o, . (¥
7 vl W 1“( w Ve \;\M \ oo} 0|0
A = Pan weight (mg) )
Mmoo hﬁw k42801299 [19.0914-58 30y | Sed )43 15U 150 14w
a) LAY
B =Paa + Larvae weight By
(mg)
Analyst: __ PSC 1931 /19.1y | 6 ' |(3.57 [15.08 | ISH4 I3 | HF2 A
C = Larvae weight (mg) .
=A-B s. 4.9 .30/4.52] 044 |o.%6 /0,12 | 1.08 / y
Weight per initial number ~n 5%
 of larvae (mg) & 4? Ly 0?.\ O v \ 0
= C/Initial number of larvae bf;% D‘?\ (;’o °§~ 0.0 0? o§\ o O O ®)
Average Percent
weight per reduction
iu?tigalt e fr:m:oontrul 0.530 5&‘07- 0. OD” &q‘sz O |007.. .
number of (%)
Jarvae (ms)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: _ék

Comments:

Paﬁe 58 of 76
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Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

Eri9000

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number:- PpKCICR #156
s/ Environmental Testing Solutions, Inc. Test dates: August 05-12, 2008
Reveiwed by:  ~ * " AL~
LA :
C ioa (mgfL Repli Initil number of | Fioal pamber of JA = Pas weight (mg)] B=Pao+ Larvac |Larvae weight (mg) [ Weight / Surviving Mean weight/ Coefficient of variation | Weight/ Initiad number | Mean survival | Mear woight/ Initial Coefficicnt of Percest reduction from
Koy larvae larvae weight (mg) =A-B sumber of larvae (mg) | Sarviviag number of | (Mesnweight persurviving of larvae (mp) (%) sumber of larvac variation {%e) control (%)
Iarvae (mg) sumber oflarvee) (%) (mg)
A 10 10 4.60 21.54 6.94 0.694 0.694
B 10 10 15.86 24.57 8.71 0.871 0.871 .
Control C m m 1944 581 237 0.837 0.854 15.3 0.837 100.0 0.854 153 Not applicable
D 10 10 14.57 24.70 10.13 1.013 1.013
E 10 9 13.90 277 8.87 0.986 0.887
F 10 10 14.91 2444 9.53 0.953 0.953
450 G 10 i0 14.79 23.53 8.74 0874 0.926 56 0.874 975 0.501 3.9 5.6
H 10 10 14.80 23.71 8.91 0.891 0.891
I 10 10 12.74 21.01 8.27 0.827 0.827
J 10 10 14.14 22,63 8.49 0.849 0.849
600 K 10 10 14,06 21.87 7.81 0.781 0.839 57 0.781 100.0 0.839 57 18
L 10 10 13.52 22.49 8.97 0.897 0.897
M 10 6 14.13 19.51 5.38 0.897 0.538
N 10 6 14.11 19.10 4.99 0.832 0.499
750 ) 0 7 1428 20,58 6.30 0.900 0.845 8.2 0.630 62.5 0.530 14.3 38.0
P 10 6 13.99 18.51 4.52 0.753 0.452
Q 10 1 14.09 15.08 0.99 0.9%0 0.099
R 10 1 14.58 15.44 0.36 0.860 0.086
900 S 10 1 13.75 1447 0.72 0.720 0.913 17.2 0.072 100 0.691 172 8.3
T 10 1 13.64 14.72 1.08 1.080 0.108
U 10 Q 0.00 0.00 0.00 0.000 0.000
Vv 10 [ 0.00 0.00 0.00 0.000 0.000
1050 W o 0 0.00 500 0.00 0.000 0.000 0.0 5000 0.0 0.000 HDIV/IO! 100.0
X 10 0 0.00 0.00 0.00 0.000 0.000
Dunnett's MSD value: 0.1281 MSD = Minimum Significant Difference
PMSD: 15.0 PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the mini p difference b the control and treatment that can be declared statistically significant in a whole effluent 1oxicity test.

Lower PMSD bound determined by USEPA (10th percentile) = 12%.
Upper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEI'A, 2001a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005, US Environmental Protection Agency, Cincinnati, OH.

Qrganisms obtained from Aquatox, Inc. atox08-05-08
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Statistical Analyses

3 Environmentat Testing Solutions, Inc. ‘
Larval Fish Growth and Survival Test-7 Day Survival
Start Date:  8/5/2008 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  8/12/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4
D-Control . 1.0000 1.0000 1.0000 1.0000
450 0.9000 1.0000 1.0000 1.0000
600 1.0000 1.0000 1.0000 1.0000
750 0.6000 0.6000 0.7000 0.6000
900 0.1000 0.1000 0.1000 0.1000
1050 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L 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 )
450 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
600 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
*750 0.6250 0.6250 0.9123 0.8861 0.9912 5.759 4 10.00 10.00 15 40
*900 0.1000 0.1000 0.3218 0.3218 0.3218 0.000 4 10.00 10.00 36 40
1050 0.0000 . 0.0000 0.1588 0.1588 0.1588 0.000 4 40 40
Auxiliary Tests Statistic Critical ~ Skew Kurt A
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) . 077513826 0.868 -1.2150016 5.36244191
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control
Trimmed Spearman-Karber
Trim Level ECS0 95% CL
0.0%
5.0% 772.32 743.62 802.13
10.0% 773.40 741.91 806.23
20.0% 7717.93 733.16 825.44
Auto-1.3% 772.86 745.55 801.16
Organisms obtained from Aquatox, Inc. atox08-05-08
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Statistical Analyses
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(,% “wt Environmental Testing Solutions, Inc.
; Larval Fish Growth and Survival Test-7 Day Growth
- Start Date:  8/5/2008 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
90: End Date:  8/12/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
- Sample Date: Protocol: ~ FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L, 1 2 3 4
D-Control 0.6940 0.8710 0.8370 1.0130
450 0.8870 0.9530 0.8740 0.8910
600 0.8270 0.8490 0.7810 0.8970
750 0.5380 0.4990 0.6300 0.4520
900 0.0990 0.0860 0.0720 0.1080
1050 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8538 1.0000 0.8538 0.6940 1.0130 15.340 4 0.8775 1.0000
450 0.9013 1.0556 0.9013 0.8740 0.9530 3912 4 -0.808 2.180 0.1281 0.8775 1.0000
600 0.8385 0.9821 0.8385 0.7810 0.8970 5.749 4 0.260 2.180 0.1281 0.8385 0.9556
750 0.5298 0.6205 0.5298 0.4520 0.6300 14.255 4 0.5298 0.6037
900 0.0913 0.1069 0.0913 0.0720 0.1080 17.197 4 0.0913 0.1040
1050 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92262149 0.805 0.02218568 2.5055733}
Bartlett's Test indicates equal variances (p = 0.08) 4.95044184 9.2103405 : ‘
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 600 >600 0.12810631 0.15005131 0.00428425 0.0069065 0.55926651 2,9
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
1C05 602.37 66.80 246.83 633.13 -2.0022
IC10 623.68 27.61 481.66 655.87 -2.3788
IC15 645.00 17.06 584.71 679.82 -0.9129
1C20 666.32 16.08 610.64 704.72 -0.3976
1C25 687.63 16.22 634.67 729.38 -0.1771
IC40 751.11 14.52 695.32 782.62 -0.4658
1C50 781.13 10.77 736.87 807.17 -0.4379
Organisms obtained from Aquatox, Inc. atox08-05-08
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* Species: Pimephales promelas

Daily Chemistry:

PpKCICR Test Number:

Page 4 of 5

)

Analyst
Concentration | Parameter
CONTROL pH (8.U) .43
DO (mg/L) 1.6
Conductivity
(smhos/cm) 30
Alkalinity
(mg CaCO5/L) A
Hardness a
 (mg CaCOy/L) [ ¥
(Tog;lperamre 4.3 241 . L Wa | s | 2
pH (S.U) 1.87 1.8 ~.83 | 1.8\ 1.L3 .83
DO (mg/L) Nl T 1.8 1.5 1.0 1.6
450 mg KCVL | Conductivit '
¢ (umhos/om) 1010 Inp 1010
’(Io'é?perature 2.$ .1 M.$ 2M.L YIRS M.
pH S.U) 1.6\ 1.4 1.3 143 A 3.5
- | DO (mg/L) 1.6 1.6 1.8 3. ) 1.5
600 mg KCV/L ] Conductivity
(umhos/cm) \330 \k\\b \320
T t
cor i Py | e | MS | a3 | ke | vy
pH (8.U) 1.6 1 18 | dd | eSS 1.9%
DO (mg/L) 7.1 ) 3.1 .4 2.1 .S
750 mg KCVL | Conductivity
(umhos/cm) 1580
Temperature
0 P W Wb .S Y4 | .S ™\
pH (S.U))
DO (mg/L)
900 mg KCVL | Conductivity
(pmhos/cm)
Temperature
C)
pH (8.U))
DO (mg/L)
1050 mg Conductivity
KCVL {pmhos/cm)
’(I;él;lperature .S
Conductivity
529%5 of 76 | ot 70160 ]
Initial
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. Environmentai Testing Solutions, inc.

Species: Pimephales promelas

Page 5 of 5

PpKCICR Test Number: Sl

l Day
. 5 6
Analyst
I Concentration | Parameter
CONTROL | pH(S.U)
DO (mg/L)
I _ Conductivity
(umhos/cm)
Alkalinity
I (mg CaCO4/L)
Hardgess
| (mg CaCO4/L)
l (?’él;lperature S g | M€ | e | | S [ M8 |
pH (S.U.) .80 § Tac0 ] 190 4 188 ] .01 A IR XY D ET
| DO (mg/L) It 1.5 15 1. .Q .M 1.6 2
450 mg KCVL orovemy” | 1070 {050 (0% 0 10
T t '
cor | aas | wa | e [ [ ws | wy | P g
H(S.U) 1.8\ Taed | 180 [ .60 | S § b\ | 310§ 339
DO (mg/L) RN R T S\ 8.0 1.4 1.6 YA
600 mg KCVL | Conductivity
{(umhos/cm) V340 g
. (Toéiperature 24.9
pH(S.U) 1.8
750 mg KCVL | DO (mg/L) 17
Conductivity
{umhos/cm) \SRO .
(Tog;lperature e | BT M5 ™.\ .S ™2 24.9 ™3
pH (S.U.) 8L | 10w 1.90 [ .0 1.8 | 1\ |91 EIE)
DO (mg/L) 1.1 1. 1. 2. R <0 1.4 L [k
900 mg KCIVL ] Conductivity AP
Cboveny. | 1430 LECO 1520 190
y EY
;[;ér;lperature 24.6 .S 24.§ w1 .o 7"‘1@% 4.8 | 2n.3
H (5.U) M1 | 110 1.491 e\ V.70 I\ A
DO (mg/L) i Uon OO B 1. 1. . :
1050 mg Conductivity e
coyperatire f oag | M | 2k | wo | WS Rl £
STOCK Conductivity —id —_ —y —_——
(umhos/cm)
Page 63 of 76 Initial Final Initial Final Initial Final Initial Final
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

: 3 Environmental Testing Solutions, Inc.

1.14
1.12
1.10
1.08
1.06
1.04
1.02

25

2.0

1.5

1.0

0.5

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

1.4
1.3
1.2
1.1
1.0
0.9

0.8

1 T i T ¥ [ 1 P H 1 1 T 1 I T

Loe 1

N USEPA Control Limits (+ 2 Standard Devzatzons) ]
! ' |
I
i I | 1 1 ! i ] ! I 1 1 I 1 | 1 1 I 1 "l i S
1 T 1 I I i 1 1 T 1 1 t 1 T | 1 I T 1 I
I USEPA Warning and Control Limits (’ 75™ and 90™ Percentile CVs) ’
- :
| ey e ety ——F |
] ! | ! i I 1 L | | 1 I ! I} I L 1 1 | L
I i T i T 1 1 I 1 1 i I i T i [ I~ i 1
| Laboratory Warning and Control Limits (. 10" and 25" Percentile CVs) ]
| J
I l L ] L i 1 I I l I ] ] 1 | | ]
@ »&Q o »‘5 5»%’ ‘r«‘,‘ @,Q" Q:q Q‘Y“" g’l’s\\\» Q"og@'s‘ »A’ »%’Qs _g$’ %'5 A M%’“%s_gﬁ’gs @3& %»5&@»%
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,,)

———- PWé’e"ﬂjl"gfI’lH“its (meanIC, =S, ,,0r S, ;5

-------------- Control Limits (mean IC,, £, ,,, S, o, or 2 Standard Deviations)
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Test number  Test date
1 03-06-07
2 04-03-07
3 05-08-07
4 06-05-07
5 07-10-07
6 08-07-07
7 09-05-07
8 10-02-07
9 11-06-07
10 11-06-07
11 12-04-07
12 01-08-08
13 01-08-08
14 02-05-08
15 03-04-08
16 04-08-08
17 05-06-08
18 06-03-08
19 07-08-08
20 08-05-08

7-day lCz_s
(/L NaCl) (/L NaCl)

1.09
1.10
1.10
1.10
1.06
1.10
1.08
1.06
1.06
1.07
1.07
1.09
1.09
1.07
1.07
1.07
1.06
1.11
1.07
1.09

. ~3
was Efronmental Testing Solutions, Inc.

CT

1.09

S

State and USEPA
Control Limits
CT-28 CT+2S
1.09 1.10
1.09 1.10
1.09 1.10
1.05 1.12
1.06 1.12
1.06 1.12
1.05 1.12
1.05 1.12
1.05 1.12
1.05 .11
1.05 L1l
1.05 1.1
108 1.11
1.05 111
1.05 1.11
1.05 1.1
1.05 .1
1.05 1.11
1.05 1.11

Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

SA.ID

Laboratory
Warning Limits
CT-Su0 CT+Sap0
1.01 1.18
1.01 1.18
1.01 1.18
1.00 117
1.00 1.18
1.00 1.18
1.00 1.17
1.00 1.17
0.99 117
0.99 1.17
0.99 1.17
1.00 1.17
0.99 1.17
0.99 1.17
0.99 1.17
0.99 1.16
0.99 1.17
0.99 1.17
0.99 1.17

Sazs

0.19
0.19
0.19
0.18
0.19
0.19
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

Laboratory
Control Limits

CT-Spas CT+8,2

091
091
0.91
0.90
0.90
0.90
0.90
0.90
0.90
0.950
0.90
0.90

1.28
1.28
1.28
127
1.27
1.27
127
127
1.26
1.26
126
127
1.26
1.26
1.26
1.26
1.26
1.26
1.26

SAJS

0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
0.49
049
0.49
0.49
049
049
0.49
049

USEPA
Warning Limits
CT-Sy3s CT+8,5
0.60 1.59
0.60 1.59
0.60 1.59
0.60 1.58
0.60 1.58
0.60 1.58
0.60 1.57
0.60 1.57
0.59 1.57
0.59 1.57
0.59 1.57
0.60 1.57
0.59 157
0.59 1.57
0.59 1.57
0.59 1.56
0.59 - 1.57
0.59 1.57
0.59 1.57

SA,%

0.68
0.68
0.68
0.67
0.68
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67
0.67

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

S = Standard deviation of the IC;s values.
Laboratory Control and Warning Limits

Laboratory contral and waming limits were established using the standard deviation of the 1C,s values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the control and waming

limits recommended by USEPA for the test method and endpoint. ‘

USEPA Control and Warning 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 Environmental Protection Apgency. Cincinnati, OH.

Sy 10 = Standard deviation corresponding to the 10™ percentile CV. (S, 1, =0.08)
Sa2s= Standard deviation corresponding to the 25" percentile CV. (S ,5=0.17)

Sa.zs = Standard deviation corresponding to the 75" percentile CV. (S, 45 =0.45)
Sas0= Standard deviation corresponding to the 90™ percentile CV. (Sag0=0.62)
CV = Coefficient of variation of the IC,s values.

USEPA

Control Limits (8%
CT-Sas Cl'+8u0

0.42
0.42
0.42
0.4)
0.41
041
0.4}
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41

1.77 0.00
177 0.00
1.77 0.00
1.76 0.02
1.76 0.01
1.76 0.01
MR 0.02
1.75 0.02
1.75 0.02
1.75 0.02

175 0.02
1.75 0.01
1.75 0.0l
1.75 0.0}
1.75 0.01
1.75 0.01
.75 ol
1.75 0.0t
175 0.01

ON-U5-
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Test Control  Control Mean

Precision of Endpoint Measurements

Ceriodaphnia dubia
Chronic Reference Toxicant Data

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.
Lower PMSD bound determined by USEPA (10® percentile) = 13%.
Upper PMSD bound determined by USEPA (90" percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

number 1092 gurvival Reproduction cT cv T MSD  PMSD CT
for Control Mean for Control
(%) (offspring/female) Reproduction (%) Reproduction (%) for PMSD (%)
(offspring/female) CV (%)
1 03-06-07 100 30.1 6.0 2.6 8.7
2 04-03-07 100 33.1 31.6 44 52 2.2 6.6 7.7
3 05-08-07 100 32.0 31.7 85 6.3 2.7 84 7.9
4 06-05-07 100 28.4 30.9 7.5 6.6 2.5 8.7 8.1
5 07-10-07 100 293 30.6 6.0 6.5 2.5 85 8.2
6 08-07-07 100 28.7 30.3 7.5 6.6 29 10.0 8.5
7 09-05-07 100 29.7 30.2 5.7 6.5 2.5 84 8.5
8 10-02-07 100 29.5 30.1 9.4 6.9 2.4 8.2 8.4
9 11-06-07 100 28.0 299 6.1 6.8 2.5 8.8 8.5
10 11-06-07 100 304 29.9 5.6 6.7 22 7.2 8.4
11 12-04-07 100 31.8 30.1 55 6.6 2.5 7.9 8.3
12 01-08-08 100 303 30.1 6.6 6.6 22 7.3 8.2
13 01-08-08 100 31.8 30.2 49 6.4 24 7.7 8.2
14 02-05-08 100 313 30.3 6.4 6.4 2.8 9.1 8.2
15 03-04-08 100 31.5 304 8.0 6.5 2.7 8.5 8.3
16 04-08-08 100 29.6 303 1.7 6.6 2.6 8.8 83
17 05-06-08 100 32.1 304 6.3 6.6 2.5 79 83
18 06-03-08 100 30.5 30.5 7.9 6.7 3.0 99 8.4
19 07-08-08 100 30.9 30.5 6.7 6.7 24 7.7 8.3
20 08-05-08 100 29.4 304 7.9 6.7 2.2 7.6 8.3
Note: CV = Coefficient of variation for control reproduction.

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods,
Volumes 1 and IZ;Appegd'x. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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‘Ceriodaphnia dubia
Chromc Reference Toxicant Control Chart
Precision of Endpoint Measurements

,:} Environmental Testing Solutions, inc.
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Test date

—o— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

— — - Paga®apldfdency (mean Control Reproduction, CV, or PMSD)

------------- Control Limits (mean Control Reproduction, CV, or PMSD * 2 Standard Deviations)

=
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Page | of 6
Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia
CdNaCLCR #: _ %
Dilution preparation information: Comments:
NaCl CHM number: CAMI20 ,
Stock preparation; 100 g NaCWl/1 (dissolve S0 g NaCl in 500 ml
deionized water)
Dilution prep (mg/L)- 600 800 1000 1200 1400
Stock volume {mL) 9 12 15 18 21
Diluent volume (mL) | 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: Test information.
| Organism age: < 24-hours old Randomizing template color: ﬁL! @ .
Date and times organisms were bom o#-05-6f 0§60 ¥® 1650 | Incubator number and shelf
between: location: 28 \
Culture board: oY 29-08 A
Replicatenumber: | ! | 2 13 {4 | 516 |7 18] 9% |10FYWTbatch of
Culture board cup number: | V | D | D [1S [ [ 1I€]1] [Z2\ 24 -
Transfer bowt information: { pH= 3.7 10 SU  Temperature = 2 A °C | Selenastrum batch: m
Daily renewal information:
Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
. termination time
0 0§-05-08 1200 av39-08 B
S BT S Y oS oa-atp | A
2 lan-ot o\ ot-04-04 Al A\
3 | ot-or-es 1160 od-00-06A| M
* | ot-onof 1160 otubotp | A
> latio-0d o3 _os-oid® |
5 log-11-08 nos ot o4 -0tB \
7] ot-12-08 1104 P
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: o7 £20% 7-day LCso 21400
% Adults having 3* Broods: /0067, 280% NOEC 1006
% Morntality: 0. £20% LOEC 1200
Mean Offspring/Female: 29.4 2 15.0 offspring/female ¥ ChV 1AS- M
% CV: 1.4%. <40.0 % ICys 1094.4
Page 68 of 76
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& Etwironmentyl Testing Sotutlens, inc.

Species: Ceriodaphnia dubia CdNaCLCR# _1§
CONTROL Survival and Reproduction Data
Replicate number '
_Day 1 2 3 1 5 6 7 8 9 | 10
1 Young produced o) ») O | O O [« O | 0O C IO
Adult mortality \—— . i = e ] - L —
2 Young produced Ie) o) Ol o ) o 0O (@) 0O O
Adult mortality w | v ol u . | S R - - [
3 Young produced () oOlO O o) o e} O O | O
Adult mortality % I VU A W B | V- — L - - [ -
4 Young produced 3 31 3 D S .y 9\ > 97 3
Adult mortality | | ] L U I ! L R
5 Young produced Ol 0O 12 W\ O (L3> S o )] o
Adult mortality - — | o | | I I L -
6 Young produced | | t0| © O vauy | O 10110 V10
Adult mortality ol N ] U U O o o
7 Young produced | 1 [ 7] 1S il 1 o V3 v 1S4 1 é-
Total young produced 21 30 ) 30 'lsﬁ 32| 33 21| 30 | B\ 20
Final Adult Mortality I O I O I S R [ (-
X for 3" Broods . | X | D& K | DA xX. | >< ><. M | K

Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).

Concentration:
% Mortality: 0Ol
Mean Offspring/Female: 29.4
600 mg NaCl/L, Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 '/'l 8 9 10
1 Young produced O @) O O Q O [e} O ) O
Adult mortality [l R VU A U [ LW A . [ A SN
2 Young produced '®) O @) O D O O @) [6) O
Adult mortality [ lu v | (- L i | -
3 Young produced o) O o 0O o Ol o O (@) O
Adult mortality [V I U I W | | N S W I S
4 Young produced (S Y S S YENSY 3 2] 3 g M
Adult mortatity R S B W O I VO I W B WU B WU B W B
5 Young produced o 0O \2 | O ®) (@) Q i\ Ol O
Aduit mortality W [ G I U I W - O U O
6 Young produced TR o) 12|10 1o/ 10] O 137 1\
Adult mortality (- L | O I — (. . —
7 Young produced CREL ;:'T 1311y o | 1Y v 'S | ;
Total young produced 29 28 b‘l 22130 24| 2 1 21 32 | 28
Final Adult Mortality U I U N U (U N NSRS N

Note: Adult mortality (L =live, D = dead), SB = split brcmsingle brood split between two days), CO = carry over (offspring
carried over with adult during transfer).

Concentration:

% Mortality: 0%,
Page 69 of 76 Mean Offspring/Female: 2.3

% Reduction from Control: | ©:3%

TVA-00025560
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& Envionmental lemm:,lm

Species: Ceriodaphnia dubia CdNaCLCR#: _§
800 mg NaCI/L Survzval and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
i Young produced 0O Al &1 O o O o] &) Q10
Adult mortality wl — (W | W . L - w — -
2 Young produced (@) o) o) o) (@) 0 0 O &) O
Adult mortality N - | W T W R | - | R I W
3 Young produced ol o @) A (&) Ol O (@} @) o)
Aduit mortality — o . — | | - | Nt I W B
4 Young produced 9 ) ) DD > > 3 Q] 9
Adult mortality (- A | VU D N I VR I | | N
5 Young produced O Ol o | O @) o) (&) (@) (o)
Adult mortality NS IS Y S S i -
6 Young produced \ q i) O 10 1D 9 2] 1D <Y y
Adult mortality Ul O O W A ] O U
7 Young produced 2 14| 1L tS |11 $ W]y 1,
Total young produced 5\ 28 | 32| 28 30 | 21 r2-\ 28 3 \ a2
Final Adult Mortality "N [ L - _ L. o

Note: Adult mortality (L =live,D= dead) SB = split brood (single brood split between two days) CO = carry over (oﬁlspnng
camed over with adult during transfer).

Concentration:
% Mortality: 07,
Mean Offspring/Female: 24.6
% Reduction from Control: | ~ 0.7}
1000 mg&lCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (@) [®) (o) o) (@) Q O O o) O
Adult mortality (WO A WP I U I W B L\ [ WU B W A W
2 Young produced @) O o O O O &) o) Q O
Adult mortality W (' VO I W A W I | |- | -
3 Young produced DIl D 0 0O [ O O O ) Q_____
Adult mortality ol o o LT U T e Ulae o
4 Young produced d | 3 S .| B S 3 9 | 2
Adult mortality | i (W | N . | \_ L R
5 Young produced O 0O 10 O (®) 10 @) &) (@) O=
Adult mortality [ Ul O W o OO
6 Young produced 3| v O 101 10 () a il 12 10
Adult mortality (U L U I W I U B U B | Y R U B WS B W
7 Young produced TREL 1S “‘Z:r 1] 13 19 i3 1S 1
Total young produced a\ 24 | 30 | 26 | a3 20 | 26| 2 s 3] ‘Zl..l
Final Aduit Mortality _ | [ v - L - |
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 07.
Page 70 of 76 Mean Offspring/Female: r 2
% Reduction from Control: | 4.47
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Species: Ceriodaphnia dubia

i Envirormental Testing Sclutions, Inc.

Page 4 of 6

CdNaCLCR % _ 1§

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) O O Q Ol O @) @) (@) Q
Adult mortality [ w — [ o (VY R IR R W B W B
2 Young produced O (o) (@) O (@) ) &) @) @) (@)
Adult mortality \_ [N [ N VU [ VU D W D O e
3 Young produced &) O o! O &) o) O @) 10O
Adult mortality U ] ] O
4 Young produced | 3 2. ~\ ) > \ ) 3 S 3
Adult mortality [ (R B — o - . -
5 Young produced Ol Oolo Lo ol o] O o S 6
Adult mortality O\ L L. |- (WL L e
6 Young produced £ [ -1 D o 4 S S 1o =
Adult mortality Ul o] ol « «] o | W [ O R W [
7 Young produced 1 O é 5\ s | (o) o 1\ O -1
Total young produced 13\\0 ' d lie |18 |10 1S ] 14 13 ] 1
Final Adult Mortality (O S I O A el B LN -

Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring

carried over with adult during transfer).

Concentration:
% Mortality: 0O1.
Mean Offspring/Female: 15 .
% Reduction from Control: | 41.&7.
1400 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 - § 6 7 8 9 10
1 Young produced [e) Ol O Ol o (@) e OO0 |0
Adult mortality LS L S I S I L L I W W B W W
2 Young produced O O O O O O [¢) O Q O
Adult mortality Ll owy | U L. . L _ (-
3 Young produced Ol O | O O o) O O &) O (@)
Adult mortality vl Uil | _ — - -
4 Young produced 1 1 (o} 3 O 2. (o) O D |
Adult mortality | — D | W I - — - L
5 Young produced Oololo 3 o O . o) o
Adult mortality | \__ | L - |- [ Lo
6 Young produced [&) (&) ») 6 O [0 0 (&) (_)__
Adult mortality L O | | il | — LW | W
7 Young produced eI A A \ O O S O o) <
Total young produced q 3 2 3 3 2 s 2 3 S
Final Adult Mortality | N R N U O L T
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration.
% Mortality: 107,
Page 71 of 76 Mean Offspring/Female: 3.2
% Reduction from Control: | 8. {7a |
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’@éeﬁnvlmnmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals

~J)
SControl
Replicate number
Day TT2 13T a]ls 671809 0] ™
1 0o JolololoJoJolofl[o]o 0
2 o loloJojJoloJolo|lolo 0
3 0oJolololoJololojo]o 0
4 31313315 4]4]3]4]3 35
5 0 loln]iijlolmBlololoTlo 36
[3 wli0lo]olmnfojioltlnfilo 75
7 T4 | 17 | 15| 14 |14 | 16 | 13 | 17 ] 15 13 148
Total §27 ] 30| 30| 28| 32332730 311} 26 294
600 mg NaCV/L
Replicate number
Day 13737415 6] 71890 ™
i otolojJojJoloJolJolo] o 0
2 0)J 0| oJojo]ololo]o]| o 0
3 0foloJolo]lololo]lolJ o 0
4 4| 3| 5| 4] 4313|341 a 37
5 0] 0 ]i12] 010] 0o ]11] 0] 0 23
6 ninlolwlwlwlw]lol13]n 88
7 1414 | 17| 13] 16| 16| 141 13| 15| 13 145
Total ] 29 | 28 [ 34 [ 29 30| 29|27 271 32 ] 28 293
800 mg NaCVL
Replicate number
Day T 121734 15]6] 7185 1] Tl
i o lolololololoJolofoO 0
2 ofololololojolofo]o 0
3 ol o[l oflololojofo]o] o 0
q 413 als3{ 333l a]als 35
5 pfol1zfol ol ool o[ o0] o 12
I3 dlunlofmwl{w|[ulnlwol ]2 103
7 Bl 141615 17 [ 13 ] 14| 14| 14| 16 146
Total § 31 |28 (322813027291 28 31| 32 296

1000 mg NaCVL
Replicate number : .
Day Y4135 T3Ta]ls576] 7185 [0 Toul
1 oot ofololoJofJofjol] o 0
2 0 JotololofoJolofolo 0
3 ool olololol ol o] oo 0
4 a1 3] 5T 4] al 31 3]af 413 37
5 0 0 10 0 0 10 0 0 0 0 20
6 Blrlolwliol o o 1tf{i12]10 87
7 1414|1512 ] 16 ] 13114 | 13151 11 137
Total | 31 | 29 [ 30 | 26 | 30 | 26 | 26 | 28 | 31 | 24 281
1200 mg NaCVL
Replicate number I
Day M4 T2 T3 Ta]s]|s6[ 71855 o] 'eul
1 ojJotololofolo]lolol]o 0
2 cloJojfoJo]Jo]olololo 0
3 ol ol ool olololofol o 0
4 32T a3 3V 14313713 29
5 0ot o0le6elolololol[oTlo 6
6 S sl 770l 6l 951 s [iw0] af 39
7 sl 39 9fotle6 11l o017 60
Total 16 | 17 [ 14 | 18 [ 18 [ 10 | 15 | 19 ]| 13 ] 14§ - 154
1400 mg NaCVL
: Replicate number -
Day Y413 T3 T35 6] 7T 8 9w ‘o
1 0 0 0 0 0 0 0 0 43 0 0
2 ololToTol ool olo[o]lo 0
3 oJ ol olololol ool o] o 0
4 tf 1T ol 3] ofj2lo0ofo0 /371 T
5 ctoflolol 3T ololzTao1lo 5
6 oot oJlolofJololoT o7l o 0
7 321 2]0]0] o) s]| o] o013 16
Total 4 31213312151 213]S5s 32
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Ceriodaphnia dubia Chronic Reference Toxicant Test

Quality Control

EPA-821-R-02-013, Method 1002.0

Verification of Data Entry, Calculations, and Statistical Analyses

Test number: CdANaCICR #78
Test dates: August 05-12, 2008
Reveiwed by: Ej M‘ PR —
Concentration Replicate number Survival | Average reproduction Coefficient of | Percent reduction from
(/L NaCl) ) ; ; p p p ; . - . 10 (%) (offspring/female) variation (%) control (%)
Control 27 30 30 28 k] 33 27 30 31 26 100 294 7.9 Not applicable
600 29 28 34 29 30 29 27 27 32 28 100 293 7.6 0.3
800 31 28 32 28 30 27 29 28 31 32 100 29.6 6.2 0.7
1000 31 29 30 26 30 26 26 28 31 24 100 28.1 88 4.4
1200 16 17 14 18 18 10 15 19 13 14 100 154 179 47.6
1400 4 3 2 3 3 2 5 2 3 5 90 3.2 35.5 89.1
Dunnett's MSD value: 2.234 MSD=  Minimum Significant Difference
PMSD: 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 sldllbtlcany
significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10™ percentile) = 13%.
Upper PMSD bound determined by USEPA (90 percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory

Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.

TVA-00025564



Ghsee

. Statistical Analyses
[
503
3 w# Environmental Testing Solutions, Inc.
: Ceriodaphnia Survival and Reproduction Test-Reproduction
:’ Start Date:  8/5/2008 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
) End Date:  8/12/2008 LabID: ETS-Envir, Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 27.000 30.000 30.000 28.000 32.000 33.000 27.000 30.000 31.000 26.000
600 29.000 28.000 34,000 29.000 30.000 29.000 27.000 27.000 32.000 28.000
800 31.000 28.000 32.000 28.000 30.000 27.000 29.000 28.000 31.000 32.000
1000 31.000 29.000 30.000 26.000 30.000 26.000 26.000 28.000 31.000 24.000
1200 16.000 17.000 14.000 18.000 18.000 10.000 15.000 19.000 13.000 14.000
1400 4.000 3.000 2.000 3.000 3.000 2.000 5.000 2.000 3.000 5.000
Transform; Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 29.400 1.0000 29.400 26.000 33.000 7.888 10 29.433 1.0000
600 29.300 0.9966 29.300 27.000 34.000 7.555 10 0.102 2.287 2.234 29.433 1.0000 -
80O 29.600 1.0068 29.600 27.000 32.000 6.209 10 -0.205 2,287 2.234 29.433 1.0000
1000 28.100 0.9558 28.100 24.000 31.000 8.789 10 1.330 2.287 2.234 28.100 0.9547
*1200 15.400 0.5238 15.400 10.000 19.000 17.901 10 14.327 2.287 2234 15.400 0.5232
*1400 3.200 0.1088 3.200 2.000 5.000 35.478 10 26.813 2.287 2234 3200 0.1087
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.78750116 1.035 -0.0380093 -0.3470141
Bartlett's Test indicates equal variances (p = 0.23) 6.90396881 15.0862722 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1000 1200 1095.44512 2.23440775 0.07600026  1197.04  4.77407407 4.5E-36 5,54
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL Skew
ICOs 1002.17848 77.7461456 779.434641 1020.05615 -2.6984
IC10 1025.35433 14.2887789 991.731061 1041.35951 -1.6852
IC15 1048.53018 10.7345501 1024.74818 1063.03383 -0.2233
1C20 1071.70604 10.0921623 1048.62094 1086.08067 -0.1967
IC25 1094.88189 9.88843252 1072.93237 1108.70826 -0.1481
IC40 1164.40945 11.8919414 1140.70124 1187.71569 0.1217
1C50 1211.20219 12.8831181 1183.9923 1232.85271 -0.1732
08-03-18
_7
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Envirenmental Testing Sodutions, inc.

Species: Ceriodaphnia dubia

_ Daily Chemistry:

Page 5 of 6

CdNaCLCR #: 18

Analyst

Concentration

‘Parameter

‘CONTROL

pH (S.U)

1 DO (mg/L)

Conductivity
{umhos/cm)

Alkalinity
(mg CaCO4/L)

Hardness
(mg CaCO4/L)

Temperature

o

600 mg NaCl/L

pH (S.U.)

7.0

DO (mg/L)

(umhos/cm)

Conductivity -

Temperature
L]

“1.f

800 mg NaCl/L

pH (8.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature
(&Y

1000 mg NaCVL

pH (S.U.)

[ PO (mg1)

Conductivity
(pmhos/cm)

)

Temperature -

1200 mg NaCVL

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

220

Temperature

£O

WA

1400 mg NaCl/L

pH (S.U)

T EL_

DO (mg/L)

P |

Conductivity
(umhos/cm)

2170 J

Temperature

(o

4.1

STOCK
Page 75 of 76

Conductivity

(pmhos/cm)

121000

Initial
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& Environmental Testmg Selutions tac.

Species: Ceriodaphnia dubia CdNaCLCR #: _ 1@

Analyst
Concentration Parameter
pH (S.U.)
DO (mg/L)
CONTROL Conductivity
(umhos/cm)
Alkalinity
{mg CaCOs/L)
Hardness
| (mg CaCO4/L)
Temperature
¢C) P 24 .8
pH (8.U)
. DO (mg/L)
600 mg NaClL Conductivity
(umhos/cm)
Temperature
&9)
pH (8.U.)
DO (mg/L)
800 mg NaCV/L Conductivity
(umhos/cm)
Temperature
(S
pH (S.U) 19 | T.e e ) 153 | 1L 173
DO (mg/L) 1.4 7. . 1) 8.0 A 11 1.1 13
1000 mg NaCVL g:rx:g;c/zlr;x)ty 2010 100 2050 2130
’(Io'g;xperature 4L 24.§ .8 %1 M. W& 24.4 24.6
pH (S.U.) A1 | Tee | 113 N ETE RN EY
DO (mg/L) 1.9 — ’ 4)1.4 8.\ A 1.8 9

1200 mg NaCVL | Conductivity '
(umhosiem). | 23%0 (A 2420 2460

Temperature b | S0 | 2.8 .8 ™.¢ w4 .4 4.9

pH(S.U) A | 1es |74 4 SE | el [ 1.S3 ] Ao | 392,
DO (mg/L) ~.4 1.9 siz) 8.0 g3 2.1 .8 "

1400 mg NaCVL | Conductivity :
(smhos/cm) 2760 4o 2150 2800

'(I;g;lperature 4. S0 uW.q 24.€ M 2S-\ 24.9 2.4
STOCK Conductivity | —& —_— u —_
mhos/cm)

Page 76 of 76 Initial Final Initial Final Tnitial Final Initial Final

™A | WA fes.o WG | WA | 244 s

-
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