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KINGSTON FOSSIL KIF PLANT NPDES PERMIT TN0005452

COMPLIANCE TOXICITY TESTING OF OUTFALL 002 - FEBRUARY 2002

Attached are two copies of the subject report as required by the State. This

annual routine toxicity testing was scheduled to coincide with testing of NoxTech

technology designed to reduce nitrous oxides NOx in plant air emissions. This

type of NOx control involves injection of ammonia and natural gas directly into

the boilers. Since there is potential for the presence of ammonia in wastewater

during operation of the system toxicity testing was conducted during the

NoxTech demonstration to show continued compliance with NPDES whole

effluent toxicity WET limits.

No ammonia was measured in Outfall 002 samples at the time of first use in the

toxicity tests. Measurements of ammonia made following the corresponding24-hour
exposure periods were within the normal range for controls i.e. no ammonia

added observed in previous ammonia related tests conducted by TVA. This

presence of ammonia in old samples priorto test renewal is due to natural

biological processes involving test organism metabolism and the breakdown of

wastes and excess food.

Chronic testing of fathead minnows and daphnids using Outfall 002 samples

collected February 11-16 showed no toxicity to test organisms. IC25 values

for both species were 100 percent effluent. Exposure of test organisms to

intake samples resulted in no significant reductions in fathead minnow

survival although variability of survival among replicates was very high

ranging from 40 percent to 100 percent among the four replicates. Growth

was significantly reduced from controls based on Homoscedastic t-Tests.

Daphnids demonstrated no significant differences from control for survival

or reproduction when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 002 and intake samples

since fish pathogens present in intake water have been the suspected cause of

interference anomalous dose response and high variability among replicates as

demonstrated by untreated intake samples in this test in previous WET testing at

Kingston. Outfall 002 and intake samples treated by two minutes exposure to UV

light prior to introduction of test organisms produced no significant reductions in
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fathead minnow survival or growth. These results indicate that fish pathogen

interference is very likely the cause of historic problems with WET tests for this

effluent since the anomalous survival response observed in intake samples was

removed by UV treatment.

Please call me at 256 386-2755 if you have comments or questions following

your review.

Cynthia L. Russell

Biologist

Environmental Engineering Services-West

CEB 3A-M

CLR
Attachment

cc L. F. Campbell KFP lA-KST Attachment

H. Hemmati-Aras LP 2G-C

L. K. Printz LP 5D-C Attachment

J. R. Quinn HB 2A-C

H. N. Taylor HB 2A-C

D. E. Thomas CEB 3A-M

EDMS CEB 1B-M Attachment



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY

1 Facility/Discharger Kingston Fossil Plant/TVA Report Date April 1 2002

2 County/State Roane/Tennessee 3 NPDES Permit TN0005452

4 Type of Facility Fossil-fueled steam electric generatingplant

5 Design Flow MGD 1400

6 Receiving Stream Clinch River 7 1 Q-20 MGD 187

8 Outfall Tested 002 9 Dates Sampled February 11-16 2002

10 Flow on days sampled MGD 1402

11 Pertinent site conditions No unusual conditions reported.

12 Test Dates February 13-20 2002

13 Test Type Short-term Chronic-definitive

14 Test Species Fathead Minnows Pimephales promelas

Daphnids Ceriodaphnia dubia

15 Concentrations Tested %Outfall 002 6.25. 12.5 25 50 100

Raw Water Intake 100

Pimephales promelas UV-Treated Outfall 002 6.25 12.5 25 50 100

UV-Treated Intake 100

16 Permit Limit Endpoint %IC25 100

17 Test Results %Outfall 002 Pimephales promelas IC5 100

Ceriodaphnia dubia h 100

UV treated Outfall 002 Pimephales promelas IC25 100

18 Facility Contact Linda F. Campbell 9 Phone 865 717-2157

20 Consultant/Testing Laboratory Name Environmental Testing Solutions LLC

21 Lab Contact Jim Sumner 22 Phone 828 862-8193

TVA Contact Cvnthia L. Russell Phone 256 386-2755



23 Notes

This annual routine toxicity testing was scheduled to coincide with testing of NoxTech

technology designed to reduce nitrous oxides NOx in plant air emissions. This type of

NOx control involves injection of ammonia and natural gas directly into the boilers.

Since there is potential for the presence of ammonia in wastewater during operation of the

system toxicity testing was conducted during the NoxTech demonstration to show

continued compliance with NPDES whole effluent toxicity WET limits.

No ammonia was measured in Outfall 002 samples at the time of first use in the toxicity

tests. Measurements of ammonia made following the corresponding 24-hour exposure

periods were within the normal range for controls i.e. no ammonia added observed in

previous ammonia related tests conducted by TVA. The presence of ammonia in old

samples prior to test renewal is due to natural biological processes involving test

organism metabolism and the breakdown of wastes and excess food. A summary of

ammonia concentrations from the tests are provided on pages 10-11.

Chronic testing of fathead minnows and daphnids using Outfall 002 samples

collected February 11-16 showed no toxicity to test organisms. IC25 values for both

species were 100 percent effluent. Exposure of test organisms to intake samples

resulted in no significant reductions in fathead minnow survival although variability

of survival among replicates was very high ranging from 40 percent to 100 percent

among the four replicates. Growth was significantly reduced from controls based

on Homoscedastic t-Tests. Daphnids demonstrated no significant differences from

control for survival or reproduction when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 002 and intake samples since fish

pathogens present in intake water have been the suspected cause of interference anomalous dose

response and high variability among replicates as demonstrated by untreated intake samples in

this test in previous WET testing at Kingston. Outfall 002 and intake samples treated by two

minutes exposure to UV light prior to introduction of test organisms produced no significant

reductions in fathead minnow survival or growth. These results indicate that fish pathogen

interference is very likely the cause of historic problems with WET tests for this effluent since

the anomalous survival response in intake samples was removed by UV treatment.
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METHODS SUMMARY

S amples

1 Sampling Point Final 002 discharge at end of pine

2 Sample Type 24-h composite

3 Sample Information

Sample Date/Time Date/Time Arrival Initial Date/Time

ID Collected Received Temp. TRC Used

MM-DD-YY/Time MM-DD-YY/Time C m MM-DD-YY/Time

002 02-11-02/1500 02-13-02/1316 3.1 0.10 02-13-02/1602

02-12-02/1400 02-14-02/1613

Intake 02-11-02/1400 02-13-02/1316 3.1 0.10 02-13-02/1602

02-12-02/1300 02-14-02/1613

002 02-13-02/1300 02-15-02/1120 0.5 0.10 02-15-02/1617

02-14-02/1200 02-16-02/1553

Intake 02-13-02/1200 02-15-02/1120 0.5 0.10 02-15-02/1617

02-14-02/1100 02-16-02/1553

002 02-15-02/1100 02-17-02/1032 2.3 0.10 02-17-02/1600

02-16-02/1000 02-18-02/1608

02-19-02/1600

Intake 02-15-02/1000 02-17-02/1032 2.3 0.10 02-17-02/1600

02-16-02/0900 02-18-02/1608

02-19-02/ 1600

Total residual chlorine.

tCollected in two 2.5-gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

4 Sample manipulation

Samples for routine compliance tests were warmed to test temperature 25 1C in a warm water

bath.

Aliquots of Outfall 002 and intake samples used for side by side UV treated test were warmed to

24C in a warm water bath and held in 40Watt Rainbow Lifeguard UV Sterilizer for 2 minutes prior

to exposure of test organisms.
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Test Organisms

1 Source

2 Age

Pimephales promelas Ceriodaphnia dubia

Aquatic Biosystems Inc. In-house culture

24 hours 24 hours

Test Method Summary See Appendix A for additional information

Pimephales promelas Ceriodaphnia dubia

1 Test Conditions Static renewal Static renewal

2 Test Duration 7 days Until at least 60% of control

females have 3 broods

3 Dilution/Control ModeratelYHard Moderately Hard

Water Synthetic Water Synthetic Water

4 Number Replicates 4

5 Animals per Replicate 10

10

I

6 Test Initiation Date/Time

02/13/02-1528 EST 02/13/02-1602 EST

UV Treated 02/13/02-1528 EST

7 Test Termination Date/Time

02/20/02-1536 EST 02/20/02-1631 EST

UV Treated 02/20/02-1514 EST

8 Test Temperature Mean 24.6C Mean 24.6C

24.3C-25.6C 24.2C-25.5C

UV Treated Mean 24.6C

24.1 C-25.5C

9 Physical/Chemical Measurements Hardness alkalinity total residual chlorine

and conductivity were measured at the laboratory in each 100 percent sample.

Daily temperatures were measured in one replicate for each test concentration.

Pre- and post-exposure test solutions were analyzed daily for pH and dissolved

oxygen.

10 Statistics Statistics were performed 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 uromelas

Genus Species

Conducted 02/13/02 - 02/20/02

mm/dd/yy mmldd/yy

Chronic 7-d Toxicity Test

Type/Duration

Using Effluent From Outfa11002.

number

Test Solutions

1 2

Percent Surviving

time intervals used - days

3 4 5 6 7

Control 100 100 100 100 100 100 100

6.25% Effluent 100 100. 100 100 100 100 100

12.5% Effluent 100 100 100 100 100 100 100

25% Effluent 100 100 100 100 100 100 100

50% Effluent 100 100 100 100 100 100 100

100% Effluent 100 100 100 100 100 100 100

100% Intake 100 100 98 93 75 73 70

IC25 Mean Dry Weight mg
Test Solutions Replication

1 2 3 4 Mean

Control 0.646 0.743 0.658 0.703 0.688

6.25% Effluent 0.644 0.628 0.752 0.790 0.704

12.5% Effluent 0.736 0.670 0.666 0.789 0.715

25% Effluent 0.622 0.579 0.700 0.692 0.648

50% Effluent 0.492 0.599 0.628 0.750 0.617

100% Effluent 0.691 0.687 0.618 0.632 0.657

100% Intake 0.575 0.335 0.212 0.559 0.420

IC25 Value 100/o Calculated TU Estimates IC25 1.0 TUc

95% Confidence Limits

Upper Limit N/A Permit Limit 1.0 TUc

Lower Limit N/A

NOTE TUc 100/ IC25

tSignificantly less than control.
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TOXICITY TEST RESULTS continued

2 Results of a Ceriodaphnia dubia Chronic 3-brood/7-days Toxicity Test

Genus Species Type/Duration

Conducted 02/13/02 - 02/20/02

mm/dd/yy mm/dd/yy
Using Effluent From Outfa11002.

number

Test Solutions

1 2

Percent Surviving

time intervals used - days

3 4 5 6 7

Control 100 100 100 100 100 100 100

6.25% Effluent 100 100 100 100 100 100 100

12.5% Effluent 100 100 100 100 100 100 100

25% Effluent 100 100 100 100 100 100 100

50% Effluent 100 100 100 100 100 100 100

100% Effluent 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Reproduction young/female/7 days Data

Test Solutions Replicates

1 2 3 4 5 6 7 8 9 10 Mean

Control 25 28 21 25 22 25 21 25 25 25 24.2

6.25% Effluent 27 25 24 27 23 22 27 24 27 28 25.4

12.5% Effluent 25 26 27 26 29 24 27 26 25 26 26.1

25.0% Effluent 27 28 26 25 28 28 26 25 26 27 26.6

50.0% Effluent 29 27 25 28 28 29 24 25 26 22 26.3

100% Effluent 27 31 24 29 26 27 26 27 26 26 26.9

Intake 26 25 25 31 24 27 25 25 24 24 25.6

IC25 Value 100% Calculated TU Estimates IC25 1.0 TUc

95% Confidence Limits

Upper Limit N/A Permit Limit 1.0 TUc

Lower Limit N/A

NOTE TUc 100/ IC25

REFERENCE TOXICANT TEST RESULTS See Appendices A and C

Species Date Time Duration Toxicant Results IC25

Pimephales promelas 02/13/02 1632 7 days KC1 649.6 mg/L IC25

Ceriodaphnia dubia 02/05/02 1 337 7 days NaCl 1072.5 mg/L IC25



TOXICITY TEST RESULTS UV TREATED See Appendix B for Bench Sheets

1 Results of a Pimephales promelas

Genus Species

Conducted 02/13/02 - 02/20/02

mm/dd/yy mm/dd/yy

Chronic 7-d Toxicity Test

Type/Duration

Using Effluent From Outfall 002.

number

Test Solutions

1 2

Percent Surviving

time intervals used - days

3 4 5 6 7

Control 100 100 100 98 98 98 98

6.25% Effluent 100 100 100 100 100 100 100

12.5% Effluent 100 100 100 100 100 100 100

25% Effluent 100 100 100 98 98 98 98

50% Effluent 100 100 100 100 100 100 100

100% Effluent 100 100 100 100 100 100 100

100% Intake 100 100 100 100 100 100 100

IC25 Mean Dry Weight mg
Test Solutions Replication

1 2 3 4 Mean

Control 0.537 0.482 0.610 0.652 0.570

6.25% Effluent 0.506 0.545 0.658 0.582 0.573

12.5% Effluent 0.581 0.607 0.691 0.595 0.618

25% Effluent 0.615 0.619 0.546 0.677 0.614

50% Effluent 0.629 0.690 0.531 0.671 0.630

100% Effluent 0.667 0.730 0.701 0.675 0.693

100% Intake 0.679 0.603 0.707 0.656 0.661

C25 Value I00% Calculated TU Estimates IC25 1.0 TUc

95% Confidence Lim its

Upper Limit N/A Permit Limit 1.0 TUc

Lower Limit N/A

NOTE TUc 100/ IC25
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PHYSICAL/CHEMICAL

SUMMARY

Water

Chemisti-y

Mean

Values

and

Ranges

for

Fathead

Minnow

and

Daphnid

Tests

Kingston

Fossil

Plant

KIF

Untreated

Outfall

002

February

13-20

2002

TemperatureDissolved

Oxygen

pH

ConductanceAlkaliniHardness

Total

Residual

Test/

Inicial

Final

Initial

Fiual

Initial

Final

Initial

Initial

Initial

Chlorine

Sample

ID

0C

OC

mg/L

mg/L

S.U.

S.U.

os

mg/L

CaCO3

mg/L

CaCO3

mg/L

Fathead/

24.5

24.4

7.9

7.5

8.08

7.76

314

70

90

-Control

24.3-24.7

24.3-24.6

7.6-8.0

7.2-7.7

8.06-8.13

7.65-7.99

297-322

69-70

86-94

Fathead/

24.6

24.4

8.0

7.5

8.08

7.75

304

---6.25%

24.3-24.8

24.3-24.5

7.8-8.2

7.2-7.8

8.06-8.12

7.58-7.98

295-310

Fathead/

24.8

24.4

8.1

7.5

8.07

7.68

294

---12.5%

24.5-25.024.3-24.6

7.9-8.4

7.0-7.7

8.03-8.11

7.52-7.93

287-306

Fathead/

24.8

24.4

8.2

7.5

8.03

7.66

270

---25%

24.4-25.0

24.3-24.6

7.9-8.6

7.0-7.7

7.99-8.06

7.46-7.90

259-287

Fathead/

24.9

24.4

8.3

7.5

7.92

7.57

223

---50%

24.4-25.324.3-24.6

8.0-8.6

7.0-8.0

7.83-8.03

7.26-7.90

201-251

Fathead/

25.1

24.4

8.5

7.6

7.55

7.32

120

28

43

0.10

100%

24.5-25.524.3-24.6

8.2-8.8

7.0-8.0

7.26-7.92

6.86-7.77

82-173

14-54

30-66

0.10-0.10

Fathead/

24.8

24.4

8.5

7.6

7.44

7.22

106

23

39

0.10

Intake

24.3-25.624.3-24.6

8.2-8.7

7.0-8.0

7.21-7.766.81-7.66

75-144

14-40

24-62

0.10-0.10

Daphnid/

24.4

24.5

7.9

8.0

8.08

8.11

314

70

90

-Control

24.2-24.7

24.3-24.6

7.6-8.0

7.9-8.3

8.06-8.13

8.03-8.23

297-322

69-70

86-94

Daphnid/

24.5

24.5

8.0

8.1

8.08

8.11

304

---6.25

24.4-24.8

24.3-24.6

7.8-8.2

7.9-8.4

8.06-8.12

8.03-8.22

295-310

Daphnid/

24.6

24.5

8.1

8.1

8.07

8.07

294

---12.5

%

24.4-24.9

24.3-24.6

7.9-8.4

7.9-8.3

8.03-8.11

7.97-8.19

287-306

Daphnid/

24.7

24.5

8.2

8.1

8.03

8.08

270

---25.0%

24.4-25.1

24.3-24.6

7.9-8.6

7.9-8.3

7.99-8.06

7.97-8.21

259-287

Daphnid/

24.8

24.5

8.3

8.2

7.92

7.94

223

---50.0

%

24.5-25.3

24.3-24.6

8.0-8.6

8.0-8.4

7.83-8.03

7.75-8.13

201-251

Daphnid/

24.9

24.5

8.5

8.1

7.55

7.65

120

28

43

0.10

100.0%

24.5-25.5

24.3-24.6

8.2-8.8

8.0-8.4

7.26-7.92

7.31-8.11

82-173

14-54

30-66

0.10-0.10

Daphnid/

24.6

24.5

8.5

8.1

7.44

7.55

106

23

39

0.10

Intake

24.4-25.3

24.3-24.6

8.2-8.7

7.8-8.5

7.21-7.76

7.28-7.91

75-144

14-40

24-62

0.10-0.10
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PHYSICAL/CHEMICAL

SUMMARY

continued

Water

Chemistry

Mean

Values

and

Ranges

for

Fathead

Minnow

Kingston

Fossil

Plant

KIF

UV

Treated

February

13-20

2002.

TemperatureDissolved

Oxyven

pH

ConductanceAlkaliniHardness

Total

Residual

Test/

Initial

Final

Initial

Final

Initial

Final

Initial

Chlorine

Sample

ID

OC

OC

mg/L

mg/L

S.U.

S.U.

mhos

mg/L

CaCO3

mglL

CaCO3

mgL

Fathead/

24.6

24.5

8.0

7.6

7.99

7.73

310

70

90

-Control

24.4-24.8

24.2-24.7

8.0-8.0

7.3-7.9

7.92-8.04

7.63-7.89

298-318

69-70

86-94

Fathead/

24.6

24.4

8.0

7.5

8.02

7.76

301

---6.25%

24.3-24.8

24.2-24.6

8.0-8.1

7.3-7.8

7.96-8.06

7.66-7.88

292-310

Fathead/

24.7

24.4

8.1

7.6

8.02

7.71

290

---12.5%

24.3-24.8

24.2-24.6

8.0-8.2

7.4-7.8

7.96-8.05

7.57-7.81

278-297

Fathead/

24.8

24.4

8.2

7.6

7.99

7.67

267

---25%

24.4-25.0

24.1-24.6

8.0-8.2

7.4-7.9

7.91-8.04

7.55-7.84

251-281

Fathead/

24.9

24.4

8.2

7.6

7.90

7.57

220

---50%

24.3-25.324.1-24.6

8.1-8.4

7.2-8.0

7.80-8.00

7.31-7.87

195-243

Fathead/

25.0

24.5

8.3

7.6

7.54

7.29

119

28

43

0.10

100%

24.4-25.5

24.2-24.7

8.1-8.6

7.1-8.0

7.26-7.88

6.91-7.75

82-167

14-54

30-66

0.10-0.10

Fathead/

24.7

24.4

8.3

7.6

7.46

7.27

105

23

39

0.10

Intake

24.3-25.4

24.2-24.6

8.0-8.5

7.4-8.1

7.12-7.80

6.92-7.69

72-145

14-40

24-62

0.10-0.10
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Kingston

Fossil

Plant

KIF

Condenser

Cooling

Water

Anunonia

Concentrations

for

P.

promelas

February

13-20

2002

Total

Ammonia

m

/L

N

Measured

Ammonia

Concentrations

Initial

Final

Sam

le

ID

Day

0

Day

2

Day

5

Mean

Day

1

Day

3

Day

6

Mean

UntreatedUntreated

Synthetic

Water

0.01

0.01

0.01

0.01

0.38

0.46

0.81

0.55

Outfall

002

0.01

0.01

0.01

0.01

0.43

0.49

1.10

0.67

Intake

0.01

0.01

0.01

0.01

0.38

0.46

0.87

0.57

UV

Treated

UV

Treated

Synthetic

Water

0.01

0.01

0.01

0.01

0.29

0.35

0.78

0.47

Outfall

002

0.01

0.01

0.01

0.01

0.22

0.34

0.84

0.47

Intake

0.01

0.01

0.01

0.01

0.23

0.41

0.95

0.53

Calculatedt1n-ionized

Ammonia

m/L

N

Measured

Ammonia

Concentrations

Initial

11

Final

Sample

ID

Day

0

Day

2

Day

5

Mean

Day

1

Day

3

Day

6

Mean

Untreated

Untreated

Synthetic

Water

0.001

0.001

0.001

0.001

0.021

0.015

0.026

0.021

Outfal1002

0.001

0.001

0.001

0.001

0.007

0.003

0.035

0.015

Intake

0.001

0.001

0.001

0.001

0.005

0.003

0.018

0.009

UV

Treated

UV

Treated

Synthetic

Water

0.001

0.001

0.001

0.001

0.012

0.014

0.032

0.019

Outfall

002

0.001

0.001

0.001

0.001

0.001

0.002

0.027

0.010

Intake

0.001

0.001

0.001

0.001

0.001

0.003

0.020

0.008
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Kingston

Fossil

Plant

KIF

Condenser

Cooling

Water

Ammonia

Concentrations

for

C.

dubia

February

13-20

2002

Total

Ammonia

mg

/L

N

Measured

Ammonia

Concentrations

Initial

Final

Sam

le

ID

Day

0

Day

2

Day

5

Mean

Day

1

Day

3

Day

6

Mean

Synthetic

Water

Outfal1002

Intake

0.01

0.01 0.01

Untreated

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

0.01

-Untreated

0.01

0.01

0.01

0.01

0.01

0.02

0.01
0.01 0.02

CalculatedUn-ionized

Ammonia

m/L

N

Measured

Ammonia

Concentrations

Initial

11

Final

Sam

le

ID

Day

0
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0.001

0.001

0.001

0.001
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SUMMARY/CONCLUSIONS

Chronic testing of fathead minnows and daphnids using Outfall 002 samples

collected February 11-16 showed no toxicity to test organisms. IC25 values for both

species were 100 percent effluent. Exposure of test organisms to intake samples

resulted in no significant reductions in fathead minnow survival although variability

of survival atnong replicates was very high ranging from 40 percent to 100 percent

among the four replicates. Growth was significantly reduced from controls based

on Homoscedastic t-Tests. Daphnids demonstrated no significant differences from

control for survival or reproduction when exposed to intake samples.

Fathead minnows were also exposed to W treated Outfall 002 and intake samples since fish

pathogens present in intake water have been the suspected cause of interference anomalous dose

response and high variability among replicates as demonstrated by untreated intake samples in

this test in previous WET testing at Kingston. Outfall 002 and intake samples were treated by

two minutes exposure to UV light prior to introduction of test organisms produced no significant

reductions in fathead minnow survival or growth.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1 Pimephales promelas

Tests were conducted according to EPA/600/4-91/002 July 1994 using four

replicates each containing ten test organisms per treatment. Test vessels consisted of

400-mL polypropylene beakers each containing 250-mL of test solution.

2 Ceriodaphnia dubia

Tests were conducted according to EPA/600/4-91/002 July 1994 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

13



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 using EPA Method 170.1.

4 Dissolved oxygen was measured using EPA Method 360.1.

5 The pH was measured EPA Method 150.1.

6 Conductance was measured EPA 120.1.

7 Alkalinity was measured using EPA 310.1.

8 Hardness was measured EPA Method 130.2.

9 Total residual chlorine was measured using EPA 330.5.

QUALITY ASSURANCE

Toxicity Test Methods All phases of the study including but not limited to sample

collection handling and storage glassware preparation test organism

culturing/acquisition and acclimation test organism handling during test and

maintaining appropriate test conditions were conducted according to the protocol as

described in this report and EPA/600/4-91/002. 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 IC25 values in g KCI.

2 Standard Toxicant Potassium Chloride KCl crystalline.

3 Dilution Water Used Moderately hard synthetic water.

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

REFERENCES

1 NPDES Permit No. TN0005452.

2 Lewis P. A. D. J. Klemm J. M. Lazorchak T. J. Norberg-King W. H. Peltier M. A.

Heber. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and

Receiving Waters to Freshwater Organisms EPA/600/4-91/002 July 1994.

3 Methods for Chemical Analysis of Water and Wastes EPA/600/4-79/020 March 1983.
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14.81721.690

6.873

0.6873

100

0

W

10

10

15.05021.230

6.180

0.61800.6571

5.7

4A

x

10

10

15.20821.530

6.322

0.6322

Y

10

10

14.63220.380

5.748

0.5748

100%

Intake

Z

10

5

15.11418.460

3.346

0.3346

AA

10

4

14.83516.950

2.115

0.2115

70.0

0A199

42.1

369

BB

10

9

14.83420.420

5.586

0.5586Qutfa11002Duanelts

MSD

value

PMSD

0.116 16.9

MSD-PMSD

MinimumSignificantDifferencePercentMinimunlSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

tninimumpeneontdiffereocebetweea

the

CoBtrol

md

ateatmet

tbat

eao

be

declaredstatisticallysignificant

in

a

whole

effluenttoxicity

test.

On

average

a

significantdiBaremoaamt

for

FmirosmcnWTestingSolutions

LLC

chronictoxicitytests

when

a

toxicantreducesPimephales

growth

by

19.1%

5om

tbe

controldeteamined

Lower

PMSD

bound

determined

by

USEPA

10th

pelcentile9.4/0.

Upper

PMSD

bound

determined

by

USEPA

90th

percentile

35%

The

lower

and

upper

bounds

were

calculated

by

the

USEPA

using

205

tests

conduoted

from

191abwalaria

or

Plimtphaka

growth

in

chronicreferencetoxicanttests.

ILtak@

Duuuetts

MSD

value

0.1772

PMSD

25.8

USEPA.

2000.

Understanding

and

Accounting

for

MethodVariability

in

Whole

EffluentToxicityApplications

Under

the

NationalPollutantDischargeEliminationProglam.EPA-833-R-00-003.

US

FavimomeofalProtection

Agency

Cinciiuiali

OH.



Environmental Testing Solutions LLC

Statistiaal Analyses

_

leevr PUY Caswte W 3onhY TrF7 ft CnoeW

stw Dm 2j13A2 T?w Bk POpRCA

Bed Dre tlOiOt Iab B2 61SBor. Tstio6 Sohrkn

S?Pr Dw Pimo?ot BtAP 91-BA frihaur

ceaeic

CMm% 1 7 3 4

DCamal 0.6459 0.7438 0.6583 00.7614

625 0.6442 0.6280 0.7318 0.7899

12.5 0.7353 06704 0.6656 0.7891

25 0.6224 03797 0.7000 0.6974

50 0A916 0J989 04278 0.7496

100 0.6910 04873 0.6180 0.6322

Ccro% bLo N-Msn Mre
D-C06046 0.6876 1.0000 0.6876

6.23 0.7035 1.0231 0.7035

125 0.7152 1.0401 0.7152

25 0.6084 0.9430 0.6484

50 0.6170 0.8913 04170

100 0.6571 0.9557 0.6571

AusYWy Twb

S6apim-?ViOfs Tat iodiaoa mmd diceriMmm p 0.01

BmlcKt Tat iodiots eapd vaurce p - 057

Hypolhah Teat 1-ufl 0.0S NOEC

Duwalo Tat I00

Brmm TVA Kvploo Fm1 Fltet. NomTiaoed 260

SowbTYps pMR4Dbd-V Mmi46qRoqort

TatSpeds pp-Pimaphdspomels

Ttf9fbrm Uotrfmtoemed 1-TWYed liebplp
- ---IHht1Nu CV% N i8ht CrWol I8D MIeMn NaHean

0b459 0.7428 6.446 4 0.7021 1.0000

0.6280 0.7899 11.317 4 -0330 2.410 0.1160 0.7021 1.0000

0.6656 0.7891 8.209 4 -0373 2.410 0.1160 0.7021 1.0000

0.5787 0.7000 8.963 4 0.815 2.410 0.1160 0.6484 0.9235

0.4916 0.7496 17.192 4 1.468 2.410 0.1160 0.6371 0.9074

0.6180 0.6910 5.701 4 0.633 2.410 0.1160 0.6371 0.9074

SuWtle crltlol SIen IGut

0.983327442 0.884 0.133016156 -0.185797786

3.876844883 15.08631706

LOEC C6V TU MSDu MSDp MSB MSB F-Prob df

100 1 0.115958618 0.168642551 0.00552104 0.004630223 0351866215 518

Polnt % SD 9S% CLEp
IC05 20.671

IClO I00

ICIS 100

IC20 100

IC25 100

1C40 100

IC50 100

0.9

0.4

t 0.3

02

0.1

0.0

-0.1
I

0 20 40 60 60 100 120

Dose %

DarRnpowe Plot

b 0.5

7
0.4

G
0.3

02

0.8

0.7

0.6

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

0.1

fionr In6epolatlon 80 Resfmpla

Slnw

i

1-tail. 0.05 level

of significarlce

bf 02-13-02..x1s



Environmental Testing Solutions LLC

Statistical Analyses

Lvvsil blah GrowTh and SQvlrnl Tea-7 Dq Sarvlnl

Stert Date 2/13/02 Tett ID PpFRCR Sple ID TV A Itmgston Foail PImr4 Intake Non-Tmated 260
End Daos 2lZOA02 Ib ID EETS-Env. Testing Sotodons Sample Type DMR-Dsetsmge tibnitotmg Repoct

Sampb Dare Protocol EPAF 91-FpA Fra6waic Tac Species PP-Fimephetet Momelas

Commeon

Conc-%. 1 2 3 f

D-Conaol 1.0000 1.0000 1.0000 1.0000

100 1.0000 0.5000 0.4000 0.9000

Tnnsform Aresfn Square Root 1-Talkd

Conc-%. Mean N-Mean Mean Mln Mai CV% N t-Stat Critleal MSD

0-Connol 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4

100 0.7000 0.7000 1.0328 0.6847 1.4120 34.138 4 2.151 2.353 0.4149

AnxiWry Terts Statbtic Critical Skew Knrt

Shapoo-Wilks Test indicatd normal dianibuuon p 0.01

Equslity of variance cannot be confirmed

0.923492134 0.749 0.113609697 0.087904734

Hypothesis Test 1-hll 0.05

Heraoscadasac t Test indicates no signi8cant differmces

kif 02-13-02.X/S
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Environmental Testing Solutions LLC

Statistical Analyses

Lrnl Ph. oewt.... SvvMl Tat-7 Dq cewl.
Suet Dtlc 2/13N2 Tat 1Q YPRLR Sompls ID TVA RiWon Fom7 PlMtm1%Nm-Tteeed 260
Fat1 DM 2/2d02 Iab ID Hi5-Fav. Teqim Sohuioro S-ple 7ype DINIR-Diocheqe Moasetioo8 Bnpatt

Stmpfo Dotx PtaocoL FPAF 91-FpA Feahwmr Tat Speein PP-Ynnephdd protods

Cammeotc

Coto-% 1 2 3 4

DC401101 0.6459 0.7428 0.6583 0.7034

100 0.5748 0.3346 02115 03586

Tnmform Uynedotmed 1-ToAed

Contr% Mean N-Mean Mm lNin hLi CVW/. N tSat CrltlcN MSD

D6Conaol 0.6876 1.0000 0.6876 0.6459 0.7428 6.446 4

100 0.4199 0.6106 0.4199 01115 0.5748 42.144 4 2.935 1.943 0.1772

Aun7ivy Teffts

Shapito-Willcs Test indivates notmel disttibution p 0.01

F-Tatiadicatra equal vaiancca p - 0.05

Hypothesis Test 0.05

Homoscedastic t Test indicates significant diftcaces

satwk Crltla Skew IUtrt

0.963622987 0.749

15.93779945 47.46834564

-0358446666 -0.015445846

Dose-Response Plot

1-tail 0.05 level

of
significance

Idf
02-13-02.x1r
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Chronic Whole Effluent Toxicity Test EPA/600/491/002 Method 1002.0

Species Ceriodaphnia dubia

I

i

i

?

?

i

i

i

i

i

Test start

Test end

Date

Survival and Reproduction Data

Dilution r n ln ormatlon Comments
MAS batCh O1U42 -02.. 02?OL
Dilie10 % 25 IZS ZS 50 l

E?ueut vn?me mL Ms
Nhuft???. rioc.Zs ia? zs -t

Test o anlsm in ormatlon Test in ornwtion

Orxmim age Z1hWi25 OLb Randn late

Date and times organisms

were born between

Oz-12-0Z 11640 ft IFS 1 Incubator number
Z

Orgnism source -OS-02 AB YCT batch 01- 02
Transfer bowl information pH II Temperamm zit3 Selenastrum batch ABS dIZ3r 07-

CONTROL

Day

1 Young prodnc.ed

Adnlt mortalUy

2 Young produced

Adult mortality

3 Young produced

Adult mortality

Young produced

Adutt mortality

Young produced

Adutt mortality

7 Young produced

Tofal youug produced

Final Addt MortaHty

X for P Broods

Calculations and data reviewed

i

i

l

Date

Tivne

Analyst

Sheff

Location

Replicate number

1 2 3 1 4 1 5 6 1 7 1 8 1 9 1 10

Q

D 0 d b ? 5--
l.r I l._ lr

3 T4

to

Q1_ 0

zs 122

O 31 3 4/

zl

Q

Client TdA

Facility KIN95rard IFeZ L A.AArr

NPDES Tji -papSySZ NamroteAMU?o

O U o
t.- I L
01 a

L-I 0.- I 41 L-

3 3
L

/-0 71

z1 n
L- L

IzI 1

Z z5 21 ZS z5 25Z 5 z7
--

Test Reaewal Feeding and Inaibator Location Infomnation

Mon Tue Wed Thu Fri Sat Sun

A oL13 OZ1t? Cr--? 0P? OZ?
IGOQ t? iL ? 3 lb ? 1 1?? AgZ
c c 1 sd- ss_ C%

Control information
Acceptance itena Summwy of test endpoints

%of Male Adults s 20% 7-day LC50

%Adults having 3 Broods go% NOEC

%Motlali S 20% LOEC 1007

Mean Off rin emale Zy. Z z 15.0 offsprnWfemale ChV 01

%CV 1dX 1-
? o IC25 1 r



Lnvlronmental Testing Solutions LLC

Species Ceriodaphnia dubia

Client TVA K i wl?bTo 1?1 NaJt?C2ATED

Page 2 of 8

Date 02-13OZ
CONCENTSATION l.. 257

Survival and R oductiion Data

RepHeds nm6er
1 2 3 4 5 6 7 8 9 10

1 Yomq prodncad Q O 0 6 0 0 0 0
A6ak morW141 t. l_ L. t.r L

2 YoaoI prvdaoed ?
Adak mnrl?ty L

3 Ya? proaacei O
IWdtmaI?ey L L l.. L-L.

4 Yoan produoed O Q??7 ? l__. L L L L L L
5 Yoo? prado?d I Z / -1 lO I

Adak mortaNty l_ L
6 Yomo? prodoced 1.5 12-Z 12-1 O 14 3

Adult mormliey l.. L l l? L L-l-
7 Yws praducd O O Q 0 U 144 Q I

TomlyoaneProdwxd 21 ZS 2q Z7 23 ZZ 21 2q 27 Z1f

Finel Adalt Mo L-L-
Concentration

%Mortali %
Mean Offspring/Female ZS.1I

%Reduction from Control -S. o/r

CONCENTRATION 1Z-51

Day

1

2

3

4

Yog produced

Adult mortality

YomiC prodnced

Adult mortality

Young produced

Adnlt mortality

5 Yom$ produced

Adnlt nmrmiity

6 YommE prodnced

Adult mortality

7 Yo-g produced

Total young produced

Final Adnlt Mo

Survival and Reprodudion Data

Re cate mmmber

1 2 3 4 5 6 7 8 9 10

Q_1 0 1 OA -0
L I l-- I

L-
I
l-

Calculations and data reviewed
-6?

L-
I

?--
I

t?-
I L-- I

?-

L L.-

Z

Concentration

%Mortality

Mean Off rin emale 26.1

%Reduction from Control - T.9 %

?? ?I ?... l--

3
1 15

L

Calcnlations and data reviewed 4_



9Species

Ceriodaphnia

dubia

Client

-ryA

Kml6srnnJl

NehkxejvrA

2

Date

021ar0

CONCBNTRATION

-ZS%

Survival

and

Reprodu

Repliceft

nomber

Day

2

3

4

5

6

7

8

9

10

1

Yom?

prodmed

F

?

e-i

6

ndoh

morWk7

l-c_

?..

1...

L

2

Yomg

prodaced

eo

Afthmutdk7

L

l_

l_

3

Yomg

proaoeed

a

?3

3

S

Adult

norWN7

L

?

1.._

?

L

l_..

l?

L.

1...

4

Yo?

p?odoced

O

?

Adolt

mortaft

L_

L.

5

Yomg

prodooed

Adalt

mortauh

L

L

L.

L?

L

L

L_

L.

6

Young

prodaced

Adult

mortality

7

YomL

Prodaad

0

0

0

O

?

a

d

TotalyoanProdnced

Zf

Z

Z$

?g

z$

26

ZS

2a

2-1

Final

Adult

Mo

L

l-
Concentration

%

Mortality

Mean

Offspring/Female

Z6.6

%

Reduction

from

Control

9.91.

Calculations

and

data

reviewed

CONCENTRATION

_S9

Day

Young

produced

Adnlt

mormlily

Yo-g

produced

1 2 3 4 5

1

I

2

Adult

mortality

Young

produced

Adult

mortalityYomigproduced

Aduu

morbdtcy

QL

Young

produced

J__LE

Adnlt

mortaiity

?

Survival

and

Reproduction

Data

3

1

4

l.-

C
Lv

C

Repllcate

mmmber

?

5

1

6

1

7

1

8

1

9

0

o

O

l._

L
S

L

u
U 10

L

O Q ?

0 L l._. L

1... O V-

U ? 0 ? f.. ??

10 d ?.. L L

6

Yomg

prodnced

J3

f

C

Adult

mortality

I?

7

Y?

pra?a

IS

U

0

O

O

Tow

yo?

produced

?

7-1

7-5

Z

Z

29

2?

2
5

Zo

7Z

Fimal

Adult

MortalityConcentration

%

Mortali

0

Mean

Offspnng/Female

Z6.3

%

Reduction

from

Control

8.

i
7.

Calculations

and

data

reviewed

4



Concentration

%Moctali 607

Mean Offspring/Female ZS.

%Reduction from Control - SJOK

Concentration

%Mortali %
Mean OftrinTemale n-41

%Reduction from Control -
11. Z%

RepUct munber

Doy 1 2 3 4 5 6 7 8 9 10

1 Yomg pde O O O O O
AdWmorWk

2 Yomgprodoeei

Adkmooefsft L

3 Yountpodaeed ?a 3 3 3 as

AdoltmorWicy

s Yomg podoccd O O O o
Adalc moralih

5 Yomg proaucea
I Z 1 1 b O?-6

Yoanl prodmed I I 0 0
Adnlt moefalky--1..-7Yung pmdo-d 0 5 1?S 0 O U O

Tolal yomg prodaced
-zi 3I 24 Z9 zto 2? Z l.

2

Fbnl Adnlt Morbft L

Species Ceriodapknia dubia

Client TVA KamsoN nbalneAreD Date 62-i -0Z
CONCENTRATION __p6 Survival and R roduction

CONCENTRATION _LCOf /AJTAK?.

Calculations and data reviewed ?
Survival and Reproduction Data

Repllcste number

Day 1
1

2
1

3
1

4
1

5
1

6 7
1

8 9 10

1

2

3

4

5

6

Yomg produced

Adnlt morfaIlty l.. _

Yomg prodnced

Adnlt mortality

Z

Adult mormllty

Young prodnced

waau mortallty

I

t_ L L L. l.?
Yo-g prodo-d O 13
Adviltmortality ?- L I

?- L-

7L Yomng prodaced

Total young produced

FhW Adnlt Morbltty

C

0 1Z

2. 1 25

C?_L O n I
? a 1 o O O

L.I ?-

ZS

Ao 10

31 Zq

2.

13

71

3
L

25
c

/Z

O
5
C

/d

3
zy

13
C

24
1--

Calculations and data reviewed J4



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1002.0

Species

Ceriodaphnia

dubia

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

Client

TVA

Kingston

Fossll

Plant

-

Non-Treated

Test

dates

February

13-20

2002

Project

number

260

Revelwed

by/-f

ConcentrationReplicate

number

Survival

Average

reproduction

Pa

redocdm

fiva

%

1

2

3

4

5

6

7

8

9

10

%

offspring/temalevarlatlea

X

ooa

%

Control

25

28

21

25

22

25

21

25

25

25

100

24.2

9.1

Not

applkable

6.25%

27

25

24

27

23

22

27

24

27

28

100

25.4

8.1

-5.0

12.5%

25

26

27

26

29

24

27

26

25

26

100

26.1

5.3

-7.9

25%

27

28

26

25

28

28

26

25

26

27

100

26.6

4.4

-9.9

50%

29

27

25

28

28

29

24

25

26

22

100

26.3

8.8

-8.7

100%

27

31

24

29

26

27

26

27

26

26

100

26.9

7.1

-11.2

100%

Intake

26

25

25

31

24

27

25

25

24

24

100

25.6

8.3

-5.8

Outfa11002Dunnetts

MSD

value

PMSD
lntake

Dunnetts

MSD

value

PMSD

1.930

8.0

1.675

6.9

MSD

MinimumSignificantDifference

PMSD

PercentMinimumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimumpercentdifferencebetween

the

control

and

tneabmeat

that

can

be

declatedstaLLsticallysigniGcant

in

a

whole

eftluenttoxicity

test.

On

average

a

significantdifferenceoccurs

for

Environmental

Testing

Solutions

LLC

chronic

toxicity

tests

when

a

toxicantreducesCeriodaphniareproduction

by

13.0%

from

the

control.

Lower

PMSD

bound

detennined

by

USEPA

10i6

percentile

1
I%.

Upper

PMSD

bound

detennined

by

USEPA

90th

percentile

37%.

The

lower

and

upper

bounds

were

calculated

by

the

USEPA

using

393

tests

conducted

from

33

labonitories

for

Ceriodaphnla

r

oducdon

in

chronicreferencetoxicanttests.

USEPA.

2000.

Understanding

and

Accounting

for

Method

Variability

in

Whole

Effluent

Toxicity

Applications

Under

the

NationalPollutantDischargeElimination

Program.

EPA-833-R-00-003.

US

EnvironmeatalProtection

Agency

Cincinnati

Oli.



Environmental

Testing

Solutions

LLC

Stadstical

Analyses

sYrt

Dac

2n3

V2

?

C?

SwnMN

ud

Y?pod?e?l?r?R?prot?ellp?

Bed

D?ec

2l002

Iab

mc

LRSBav.

T?

SW?

??

NA

?

Fadl

1l?01

Noo-T?seeA

SWOODM

?

FauaolPPAF91-FPAFsh?

?

????t

TatSp

CD-C?8t

Cae%

1

2

3

4

5

7

DCamN

23.000

28000

21.00023.000

9

10

22.00025.00021.00023.000

25000

23.000

6.23

27A00

23.0002A.00027.00023.00022.00027.00024.00027.000

28000

125

250

2A00

n.WD

2W

29.000

u.aoo

n.aoo

26.aoo

25

27.000

2800p

26.00025.00028.000

??

??

30

29.000

27A00

23.000

n?

26.0002S.0pp

26ppp

27.000

2L0

2L0

m

24.00025.00021Looo2x.ooo

100

27.00031.00024.00029.000

26000

27.00026.00027.00026.000

26000

Traufwmo.a...to?ea

Ca.%

M.

N-8Lo

Mr.

1-r?

r.an.le

Mb

Mn

CV%

N

41dt

CrWel

DLSD

Mau

N-Mm

D

Cmaol

24.2001.0000

2A200

21.000

28000

9.095

10

6.27

25.4001.049623.400

22000

25.9171.0000

28000

8132

10

-1.422

2.287

1970

25.9171.0000

123

26.1001.078326.1002A.00029.0003.730

10

2.231

2.287

1.93025.9171.0000

23

26.600I.099226.60025.000

28000

4.413

10

-2844

2.287

1.93025.9171.0000

30

26J00

1.0868

26J00

22.00029.0008.790

10

-24882.2871.93025.9171.0000

100

26.9001.111626.9001A.00031.0007.108

10

-3.199

2.287

1.930

25.9171.0000Aasllbry

Teab

Kotrrogaov

D
Tat

wilowrwmuld.bup-

p

OOI

03383I85531.033

??S

Tat

in?o?

?l

vgimrm

p
-

0.33

-0.075089788-0.183902637Bypoma4Tat1aW0.05

NOm

5.77077770215.08671706

LOEC

ChV

TU

MSDa

MSDp

MSB

MSE

F-Prob

d

DmeKUa

Ta

100

100

1

1.9297925010.0797434929.6566666673.5611111110.029432544

554

PWRe

%

SD

IC05

l00

IC10

100

IC15

100

IC20

100

IC25

100

IC40

100

IC50

100

93/.

CL

sbdtdeCritica

skaw

Cor

Doae-Retpoue

Flor

O

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

20

Bn
15

Ora

10 0

IAsearIutapolatloa

80

Re?mpla

Skew

?-?----0--?---0

20

40

60

80

Dose

%

1-tail

0.05

level

of

significance

100

120

kij

02-13-02.zLr



Environmental Testing Solutions LLC

Statistical Analyses

CrYbtapW. Smlvrratl WRWsftcW. T.taNqndacb.
Suet Wox 2J13r02 Ttat m CRRfR SMple m TVA Cmvwa Foml Plmt fnuke Nan-Ttaad

Fad OM 7l2M Lab ID EISFav. Tauaoi Soluatn Smpka DMR Mella6a lNottiormY RVott

Stapk Detc Ptoooool FPAF 91-F3A Ft4wsta Tat Species CDZaiodqbnia mtbia

Caoutt

cmie% 1 2 3 4 5 6 7 a f 10

D-Cotmol 25.000 28.000 21.000 25.000 22.000 25.000 21.000 25.000 25.000 25.000

100 26.000 25.000 25.000 31.000 24.000 27.000 25.000 25.000 24.000 24.000

Ttamfotm Utttrandoreed 1-Tat7ed

Coeo/. Mean N-Mm Mun Mln Mu CV% N tSbtt Ctitlrat MSD

DContrnl 24.200 1.0000 24.200 21.000 28.000 9.095 10

100 25.600 1.0579 25.600 24.000 31.000 8276 10 -1.449 1.734 1.675

AtuffiuyTab Statistfc Critlal Skenv Kurt

S6apiro-Willcs Test indicates normal distribution p 0.01 0.91813302

F-Test indieata equal variances p m 0.91 1.079207897

Hypothesb Test 1-tail 0.05

0.868

6.54108572

0.810776009 133372549

Homoacedestic t Test indicatm no signi6emt difYamca

Dou Raponse Plot

30

1-tail 0.05 level

of significance

g

krf 02-13-02.xls



EnvironMental Testing Solutions LLC

Chronic Whole Effluent Toxicity Test EPA/600/4-91/002 Method 1000.0

Species PimepLales promelas

Page t ot s

Client A
Facffity KNBST anl Fa?L

NPDES TA- maWS 2
U d i7WATi_D

Diludon atdoie in ornwt?ion Comments

hM batch oz-tz-02dt-id-02-?mPM % .2 I2.s ZS 50 OM%?bL 75 Id7.S 315 7SO /563

Dlualvonsme cmla M1.25 13J2.1 1125 wo

Test o anism in ormation Test in ornwtion

Organim age Ztl - 0Lb Randomizin template

Date and times organisms

were bora between

oz-tzaZ %33o zv sooMSr-153U 1-7 Co IE t
Incubator number

Z

Organism source ABS BAZCtI oz-12-07-Artemia lot number W P
Transfer bowl information pH Temperature Oven temperature o0C

191 74 . C time Zq-t1auRr

Daily feeding and renewal information

Day Date Morning feeding Afternoon feeding Test initiation renewal Analyst

time time or termination time

0
02-13-OZ Ilo? 152g

1

oz-I oZ l03 I? t50e nZ
oz- K-OZ 10 ts 19

3

-Ib-o I Iq1 11y ? 52 KEk
4

02-n-02.. 1 a 3 Z Ib31 ?? KEK
5

oz-I9-07-1035 Ib 38 ISo

6
-p- Z Io39 Ilo4 o 1510

7
OZ- ZO-0Z 4

Control information AmVta mitaia

7-day LC50 I l00l

KEK



Lu IaVUWCULAI iG7LlIIg aQl1LL1VQ3 LLL

.SpCCIt Pbnephate5 p11DmLlQS

Oet -rva KitssToa

UJ geAm2n

Page Z o13

Date 62-13-0

Day CONTROL b. Z

- YWY
S7.

A B C D E F G H I J K L
0

10 l0 /0 /0 /0 /0 /0 /0 /p /0 /0 /0

?

K IV v A Ic 10 10 10 /p /O /p
2

O U to JJ Iv IU /O i0 io D O /a
3

10 10 it7 /V /V 10 C7 10 10 /0 a
4

J A v /o v 10 /o 11
Jo io o /a

s

10 q /0 o /0 /0 10 /0 /0 /0 /0 /o

6

10 q 10 lo 1/0 16 la 10 ?p /p
7

J? q Ip 10

A?Panwel mg
46ph AA?? ?13

%bk. MIA ?0 .
a-PanLmr.aewdW mg

\ iP-? o
Lk4 S

ti\

a?
Zo

?4 . ?L

??
Loo

..denLmg-A- ?o
6.

a.9? 03
b.

20b? 510 ?5?
4

bS
1

Ql 4?
b

p? qlZ

Calculations and data reviewed it-

Comments



n.nvwonmentai 1 estw2 bolunons LLC

Species PunepkQinpTIDAtdQ4

CTtTNA K1N6STOAl

U V TeeArea

W

rarv i ?a o

Date Q 2- 13-02

D?7 Z?5 e 5 / o

M N 0 P R S T D V W X
0 / /C1 /0 /0 /p /Q

1

tv SU lc? iO u v lV /O / /0 10 iO

2

10 v f U O 10 10 Iv /D /c 10 /0 ia

3

u 10 ro 10 rv o v ia /v /o /0 ra

o 10 q /o 1
/0 10 la 10 10 /0 10 ca

1Q 10 ? lp 10 0 /0 /p /0 /0 /0 /0

6

lb lo tb 1o fo p 10 /o /a 0
1b io

N /0 10 /o io 0 10 10 /0

A s Pen wei?ht mg a?
a% i?0-B

Pen Larvae Relpht m?
\

O
2p O

AL\
?

?ac..e?cm?-A-B .? L Yq 515l ??12 ?tiY? big ??0g

Calculations and data reviewedJ-

Comments



Environmental Testing Solutions LLC
r

Species Pimephales priomelas

G7ient NA KN6sm4

UJ -rKAreD

Yage4ofx.

Date 02-13-02

Survival and Growth Data

Day /

Y Z AA BB C DD EE FF GG HH II JJ

i0 /0 J0 rp

1
/v lU /O la

2
IJ /0 0 /0

3

16 /0 /0

4

/a

5
lo /0 lo lU

6

10 Ia IO 10

7
10 1 1U 10

a Pan.eetthc mg ou8 aMtil ab? v?

sPan I.ervae weight mpJ 13 ?L? b5
?
sq

Larvae weight mg A - B .? 0?j p?p

Calculations and data reviewed 4

Comments



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1000.0

Species

Pimephales

promelas

Client

7VA

KlnQston

Fosdl

Plant

-

UV

Treated

Tesl

dates

February

13-20

2002

Projectnumber

260

Revdwed

by

U016--

ooaatrilluoReplkakIa1tWoumbir

o

luvae

F1w1

aumber

of

krvu

A

wdght

mW

B-

Pu

I.arvaeweleht

mJ

larvae

wet4ht

mpJ

A-

B

WelyluIaOIdaambv

of

luvae

mp

MeamwvNd

X

Mesawolgidinit?atfYl?

l%

erOY

%

A

10

10

14.91020.280

5.370

0.5370Control

B

10

9

14.99519.810

4.815

0.4815

91

5

05702

13

3

Not

rt

8cabie

C

10

10

14.61720.720

6.103

0.6103

pp

D

10

10

14.96021.480

6.520

0.6520

E

10

10

15.00320.060

5.057

0.5057

25%

6

F

10

10

15.03520.480

5.445

0.5445

0
100

5726

0

11A

-OA

G

10

10

14.94721.530

6.583

0.6583

H

10

10

14.61320.430

5.817

0.5817

1

10

10

14.97520.780

5.805

0.5805

12

5%

J

10

10

14.66920.740

6.071

0.6071

100

0

6181

0

8
0

-3

4

K

10

10

14.70821.620

6.912

0.6912

1.

10

10

14.65320.600

5.947

0.5947

M

10

10

14.71920.870

6.151

0.6151

25%

N

10

10

14.95621.150

6.194

0.6194

97S

6144

0

82

-7

7

0

10

9

15.04320.500

5.457

0.5457

P

10

10

14.95821.730

6.772

0.6772

10

10

14.78321.070

6.287

0.6287

50%

R

10

10

14.91321.810

6.897

0.6897

100

0

0
6299

11

3

10

5

S

10

10

14.75520.060

5.305

0.5305

-.

T

10

10

14.63221.340

6.708

0.6708

U

10

10

15.05921.730

6.671

0.6671

100%

V

10

10

15.13622.440

7.304

0.7304

100.0

0
6933

1
4

-21

6

W

10

10

14.86721.880

7.013

0.7013

X

10

10

14.68521.430

6.745

0.6745

Y

10

10

14.93821.730

6.792

0.6792

100%

Intake

Z

10

10

14.71520.740

6.025

0.6025

100

0

0
6611

6
7

15

9

o

AA

10

10

14.58421.650

7.066

0.7066

-.

BB

10

10

15.03021.590

6.560

0.6560Outfall

002

Dunoettc

MSD

value

PMSD

0.1014

MSD PMSD

MinimumSignificantDifferencePercentMinintumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

ntinimumpercentditTerenoebetweeB

the

eoBtrol

tmd

heehneot

tbffi

can

be

declaredstatistically

sibmif

cant

in

a

whole

effluenttoxicity

W.

On

avetage

a

significantdiffereooeoocvtn

fbr

PaviroamatW

TetqiBg

Solutions

LLC

chronictoxicity

tesls

when

a

toxicarttreducesPimephales

growth

by

19.1%fiom

the

ooMvl

detamined

tbtough

Lower

PMSD

bound

determined

by

USEPA

10th

percentile9.4o/s

Upper

PMSD

bound

deterrnined

by

USEPA

90th

percentile

35o/s

The

lower

and

upper

bounds

were

calculated

by

the

USEPA

using

205

tests

conduetcd

6om

191abotataria

for

Pimepbaln

orrtb

in

chronicreferencetoxicanttests.

17.8

1IItaleDunnetts

MSD

value

0.0853

PMSD

15.0

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

USEPA.

2000.

Understanding

and

Accounting

for

MethodVaiiability

in

Whole

EffluentToxicityApplications

Under

the

NationalPollutantDischargeEliminationProBtam.EPA-833-R-00-003.

US

FaviromneatalProtection

Agency

Cinciniali

011.



Environmental Testing Solutions LLC

Statistical Analyses

Lvvd FYY CeewO ud SwdvY TM7 Dq Ceewlb

Sut Dsc 2/130 Tet B FPFRC$ Soq41D
Bd Dofs 2rJ002 Lab ID 6IS-Fnv. TatluQ Sohmn Say1M iyps

3miyM Dm Fionod FPAF 91-EPA Frehwum Tst Spauac

Caemc
Cao-% 1 2 3 4

DCamol 03370 0.4915 0.6103 0.6320

6.15 0.3007 0.5443 0.65E7 01817

123 0.5805 0.6071 04912 03947

25 0.6151 0.6194 03457 0.6712

10 0.6287 0.6197 0.5305 0.6708

100 0.6671 0.7304 0.7013 0b743

Trmdbr URtrXebmed

CnIe7L Mau NKa1bo Mau Mb Mn CV%
---

N

DCamcl 03702 1.0000 03702 0.4815 0.6520 13306 4

6.25 0S726 1.0041 03726 03057 0.6583 11.361 4

12.5 0.6184 1.0845 0.6184 0.5805 0.6912 8.016 4

25 04144 1.0774 04144 05457 0.6772 0.760 4

50 0.6299 1.1047 0.6299 0.5305 0.6897 11.274 4

100 0.6933 1.2159 0.6933 0.6671 0.7304 4.147 4

AU01My Tesb

Slypuo-wlles Tae indicamat noneal dimibbmon p 0.01

BaoNaae Ten inmala equal vsimes P -0.76

HypMhnb Tat 1-h0 0AS NOEC LO6C ChV TU

DamialYe Ta 100 100 1

1VA ICioyom Fom7 Fio UV Tmoed 260
Ob03 DWdeP MRapoct
pp-PINNIPINNIN P

1-TaBed 4a?wk

6Ot CrYtral MSD Mw N-Meu

0.6165 1.0000

4056 2.410 0.1014 0.6165 1.0000

-1.145 2.410 0.1014 0.6165 1.0000

-1.050 2.410 0.1014 0.6165 1.0000

-1.420 2.410 0.1014 0.6165 1.0000

-2927 2410 0.1014 0.6165 1.0000

CrUlol Slmw Kort

0.966592133 0.884 -0.079532976 -0.715878413

2.63269186 15.08631706

MSDE NSDP MSB MSE F-Prob df

0.101365951 0.177777625 0.008132583 0.003538181 0.088182129 5.18

Lwr Interpohtlon 80 R.namPla

Polet % SD 95/. CLMaP Sknv

IC05 100

IC10 100

IC15 100

IC20 100

IC25 100

1C40 100

IC50 100

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

-0.?
f ...

-0.2

DaaaRespone Fbt

0.8

0.7

0 20 40 60 80 100 120

Dose %-

-0.3

0.5
1

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

9 0.4

a
0.3

N h NN
nj N

W
8

t-tatl 0.051evel

of sgnificance

df 02-13-02.sls



Environmental Testing Solutions LLC

Statistical Analyses

Iarvd BW aswtY uA SttzrwMl Tat.7 Dq SowtY
Set Doex 2/13102 Tat ID PppACR Sample m TVA Kmptm Fad PLot lmdce. iNiYared 260
Pad Drex 2Ar02 Lab ID SS.Fav. TatM Sohrooro SampL 7ypa DAR-Dkcbwp Moomtag Repat

Sample Daetc RotoooL F3AF 91-FPA Fem6watr Tat Speeits PP-Pimaph ptomeln

Catmnmb

Coaoo-N. 1 2 3 4

D6C4mcl 03370 0.4815 0.6103 04520

100 0.6792 0.6025 0.7066 0.6560

Tntnform Ustramkrmed 1-Taied

ConeX INm N-Mean Mnn 111m IMu CV% N t-Sht CtiNul MSD

D-Cooaol 05702 1.0000 0.5702 0.4815 0.6520 13.306 4

100 0.6611 1.1594 0.6611 0.6025 0.7066 6.684 4 -2.070 1.943 0.0853

AmciOary Tests StftWk Critnl Slcew Knrt

Shapito-WiDfs Test indicatn normal distribution p 0.01 0.975504756 0.749

F-Test indicates equal varimtea p -
0.40 2.948051929 47.46834564

Hypot6esb Tat 1-taD. 0.05

Homoseedastio t Test indiaates no signifcaot diffamces

DoeaRapoose Plot

0.8

0.7

0.6

0.2

0.1

0

1-tail 0.05 level

of significance

8

-0.224105339 -0.92190762

klf 02-13-02.x1s



l.urUUrc

Yv

IIUIc

L

IIIUCII

OXcty

est

rwoUU/4-Y1/UU2Mehods

1000.U

and

1002.0

Species

Ceriodaphnia

dubia

and

PimephalespromelasEnvironmental

Testing

Solutions

LLC

Summary

of

ChemicalAnalysesClient

TVA

Kiogstoo

FotcH

Plant

TestdatesFebruary13-202002Projectnumber

260

pimep/raJespromelasRevkwed

by

ljxul

tariadapbela

dwbJa

CoocentratiooParameterInitial

F
7aal

PId

MioimumMaximum

Mean

S

MinimumMaximum

Mean

S

MWmom

Muhmw

IYletm

S

pll

SU

8.06

8.13

8.08

0.03

7.65

7.99

7.76

0.14

8.03

8.23

8.11

0.07

DO

mg/L

7.6

8.0

7.9

0.0

7.2

7.7

7.5

0.2

7.9

83

0.1

Conductivitypmhodcm

297

322

314

9

ControlAWaRa14

mg/L

CaCO3

69

70

70

1

Hardanr

mg/L

CaCO?

86

94

90

6

laitlalTemperature

?C

24.3

24.7

24.5

0.1

24.2

24.7

24.4

0.2

FinalTemperature

C

24.3

24.6

24.4

0.1

24.3

24.6

24.3

0.1

pH

SU

8.06

8.12

8.08

0.02

7.58

7.C

7.75

0.15

8.03

8.22

8.11

0.08

DO

mg/1.

7.8

8.2

8.0

0.1

7.2

7.8

7.5

0.2

7.9

8.4

8.1

0

6.25%Conductivltypmhoe/cm

295

310

304

7

InitialTemperature

C

24.3

24.8

24.6

0.2

24.4

24.8

243

02

Flual

Temperature

C

24.3

24.5

24.4

0.1

24.3

24.6

243

0.1

p11SU

8.03

8.11

8.07

0.03

1

7.52

7.93

7.68

0.17

7.97

8.19

8.07

0.

nO

mg/L

7.9

8.4

8.1

0.2

1

7.0

7.5

0.2

7.9

83

8.1

0.1

12.5%

Conductivitypmhoc/cm

287

306

294

6

luitialTemperature

C

24.5

25.0

Zt

34.i

0.2

24.4

24.9

24b

02

Final

Temperature

C

24.3

24.6

24.4

0.1

243

24.6

24.5

0.1

pH

SU

7.99

8.06

8.03

0.03

1

7.46

7.90

7.66

0.17

7.97

821

8.08

0.09

DO

mg/1.

7.9

8.6

8.2

0.4

1

7.0

7.7

7.5

0.3

7.9

83

8.1

0.1

25%

Conductivitypmhodcm

259

287

270

9

laitialTemperature

C

24.4

25.0

24.8

0.2

24.4

25.1

24.7

0.2

Final

Temperature

Y

24.3

24.6

24.4

0.1

243

24.6

243

0.1

pii

U

7.83

8.03

7.92

0.071

7.26

7.90

7.57

026

7.75

8.13

7.94

0.14

DO

m8L

8.0

8.6

8.3

0.21

7.0

8.0

7.5

0.3

8.0

8.4

8.2

0.2

50/.

CouductlvityAmhodcm

201

251

223

19

laitialTemperature

C

24.4

25.3

24.9

0.3

24.5

25.3

21.8

0.3

Final

Temperature

C

24.3

24.6

24.4

0.1

243

24.6

24.5

0.1

p11SU

7.26

7.92

7.55

0.28

6.86

7.77

7.32

0.35

7.31

8.11

7.65

033

DO

rng/L

8.2

8.8

8.5

0.2

7.0

8.0

7.6

0.4

8.0

8.4

8.1

02

Conductlvitypmhor/cm

82

173

120

44

Alkalinity

mg/1.

CaCO

14

54

28

23

100%

llarduese

mg/1.

aCO

30

66

43

20

Total

ResidualChlorine

mg/L

0.10

0.10

0.10

0

luilial

Terrr

ralure

C

24.5

25.5

25.1

0.4

24.S

25.5

24.9

03

Finai

Teuiperature

C

24.3

24.6

24.4

0.1

243

24.6

24S

0.1

pli

SU

7.21

7.76

7.44

0.211

6.81

7.66

7.22

0.35

7.28

7.91

735

0.29

DO

mg/L

8.2

8.7

8.5

0.2

7.0

8.0

7.6

0.3

7.8

83

8.1

02

Conductivitypmhur/cm

75

144

106

34

Alkalfaity

mg/L

CaCO3

14

40

23

14

100/.

IntakeHardneett

mg/L

CaCO3

24

62

39

20

TotalReridualChloriue

mg/L

0.10

0.10

0.10

0

InitialTemperature

C

24.3

25.6

24.8

0.5

24.4

253

14b

03

Final

Temperature

C

24.3

24.6

24.4

0.1

24.3

24.6

243

0.1

Overall1enrperatureCC

24.3

25.6

24.6

0.2

24.2

253

24.6

0.2

including

all

concenlrations

for

inilial

and

final

leinperatures



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1000.0

Species

Pimephales

promelas

Daily

Chemical

Analyses

Clfeot

7VA

KlogstooFossil

Plant

-

Noo-Treated

Test

dates

February13-202002Projectnumber

260

ReHeend

by

CoocentratiooParameter

D
ay

0

Da

y
I

D
ay

2

D
ay

3

D
ay

4

D
ay

laitial

Floal

loitlal

Floal

loitial

Flual

loitlai

Floal

loltlal

Flwl

Initlal

Ffaal

IrdWl

Pin

pH

U

8.09

7.99

8.06

7.67

8.13

7.66

8.06

7.65

8.06

7.68

8.06

7.93

8.07

7.73

DO

mg/L

8.0

7.7

7.8

7.5

8.0

7.4

7.9

7.2

7.9

7.7

7.6

7.4

7.8

7.S

CooductvityPmhor/cm

317

322

317

319

297

306

319

CootrolAlkalinity

mg/L

CaCO3

70

69

ilardoess

mg/l.

CaCOJ

94

86

Temperature

C

24.4

24.6

24.3

24.4

24.5

24.5

24.3

24.4

24.7

24.4

24.5

243

24S

243

pH

11

8.09

7.98

8.06

7.60

8.12

7.66

8.07

7.58

8.07

7.76

8.06

7.91

8.07

7.79

?m?

8.0

7.8

7.8

7.5

8.0

7.4

7.9

7.2

7.9

7.7

81

7.4

t0

76

63S.

CooductivltyPmhos/cm

299

310

306

310

295

297

310

Temperature

C

24.6

24.5

24.3

24.4

24.6

24.5

24.4

24.4

24.8

24.3

24.7

24.5

24.6

243

PH

8.07

7.93

8.03

7.52

8.11

7.60

8.04

7.52

8.07

7.63

8.07

7.84

8.08

7.73

?mg/L

8.1

7.7

7.9

7.6

8.2

7.4

7.9

7.0

7.9

7.5

8.4

7.S

8.0

76

123/.

Cooductivitypmhos/cm

287

295

294

297

289

291

06

Temperature

C

24.7

24.5

24.5

24.4

24.7

24.5

24.5

24.4

24.9

24.3

25.0

24.6

24.6

243

pll

8.03

7.90

7.99

7.46

8.06

7.54

7.99

7.51

8.05

7.70

8.05

7.83

8.06

7.71

??L

8.3

7.7

8.0

7.5

8.3

7.3

7.9

7.0

7.9

7.7

8.6

7.4

8.1

7.6

25.

CooductivltyPmbos/cm

259

268

265

269

270

274

287

Iemperature

C

24.7

24.5

24.7

24.4

25.0

24.4

24.4

24.4

24.8

24.3

25.0

24.6

24.8

243

psi

Stj

7.90

7.82

7.87

7.26

7.91

7.35

7.83

7.29

7.94

7.69

7.99

7.90

8.03

7.68

DO

mg?L

8.4

8.0

8.1

7.6

8.5

7.2

8.0

7.0

8.1

7.8

8.6

7b

8.2

7.6

???

CooductlvityPmhos/cm

201

212

208

212

238

240

231

Temperature

C

25.0

24.5

24.7

24.4

25.3

24.5

24.4

24.4

25.0

24.3

253

24.6

24.8

243

pH

U

7.35

7.30

7.33

6.86

7.36

7.03

7.26

7.04

7.75

7.60

7.86

7.77

7.92

7.63

DO

mg/L

8.5

8.01

8.2

7.6

8.6

7.3

8.2

7.0

8.4

8.0

8.8

7.6

8.3

73

CooductivityPmhos/cm

82

86

83

85

164

164

173

100%.

AIaliolly

mg/L

CaCO3

14

15

54

Ilardness

mg/L

CaCOj

30

32

66

Total

ResidualChlorine

mg/L

0.10

0.10

0.10

TemperatureC

25.1

24.6

24.9

24.4

25.5

24.5

24.5

24.4

25.1

24.3

25.5

24.4

24.8

243

pll

7.30

7.23

7.29

6.90

7.32

6.91

7.21

6.81

7.66

731

7.76

7.66

7.56

7.52

DO

mg/L

8.5

8.0

8.2

7.5

8.7

7.4

8.4

7.0

8.3

7.8

8.7

7.7

8.6

7.6

Cooductlvitypmhos/cm

75

78

80

81

141

142

144

100.

IntakeAlkaliolty

mg/L

CaCO3

14

16

40

Hardness

mg/L

CaCOj

30

24

62

Total

ResidualChlorine

mg/L

0.10

0.10

0.10

Temperature

C

25.1

24.6

24.7

24.4

25.11

24.5

24.3

24.4

24.6

24.3

25.6

24.6

243

24.3



Environmental Testing Solutions LLC

Species Pimephales promelas

Client TVA Kin5r6t1 - fln-FiqcL

007-NoNTgmreD

Full-strength Chemistry

Parameter

Conductivity

1

?.35

85

-75

Samole Number

2

os/cm

Alkalinity

mg CacO3/L

Hardness

mg CaCO3/I

Chlorine

Collection start date

Collection end time

Physical

characteristics

Dates sample used

Q10

0Z-IMZ

fGb

3. IC

Cc.PAQ

I?b CaCD?L

02-3OZ

0-IN-dZ

83

15

3Z

02 13-OZ

1200

O.SC

02. i5 -02.

W-i6roZ

ETS Project and 260
ISamDle numbers 03.ap a?tSaZ

3

-75

164

sq

b?

010

6-K 0Z

/0DU

23C

02-a0Z

pZ-1QOZ

02.60Z

Page 5 ot s

Date --o2-13-o2

02-12-0Z

8.09

8.0

J1

10

9q

Control Batch

02 td oZ

8 07

1.S

319

69

tb



Enyironmgntal Testing Solutions LLC

Species Pinrephalles promelas

Client -rA Kjasrem - iKe
NoArTXeATPD

Full-sftngth Chemistry

Parameter

pH
S.U.

DO

Conductivity

os/cm

Alkalinity

nzg CaCO3/L

Hardness

mg CaCO3/L

Chlorine

Collection start date

Collection end time

Physical

characteristics

Dates sample used

IZ0

8.5

14

30

02I-oZ

1300

.3.

CvcLY2

OZl3oZ

02-/-QZ

Samale Number

2

-7.32

3

1Wb

d l

do

ib

24

ozi3oZ

1100

o.SC

OZ1SoZ

O2l fOZ

I

ETS Project and 260

Samule numbers otOZ/307 0202I501

9.3

141

40

b?.

40.10

o2tS-oZ

0900

Z 3C.

otaz ? 2 0l

Page 6 of 8

Date 02-t3-OZ

02I1-OZ

s09

3il

-10

Control Batch

oz-Z

8.a7

31R

11q

8?O



Environmental TestinR Solutions LLC

Species Pimephules promelas

Client TJA KiAi6sraN

NONTt2AM
Dai

Date 0213- 02

Yage 7 atS

Concenuvtioad

CONTROL

25

Z.5T

2s%

50.7

Paramcter

DO

Conduedvity

nIEICN

Tempecatare

C

DO m
Condnctivity

cmin 11

Temperature

rC

H S.U.

DOm
Condnctivity

os/cmm

Temperature

C

H S.U.

DOm
Conductivity

s/cmmil

8.0

.

.0 A

.9

TemperatureC

Conductivity

TemperatureC
pH S.U.

DO mglL

Conductivity

Da

0

d.

317

aq

ZR9

q.o

28
21/7

Ze/-7

-0O

201

ZS. 0

os/cmm

Temperature

C
H

DO mgJL
Conductivity

os/cm

Temperature

C

d

eZ

25.1

7.30

75

zS. I

Initisl

0 8.12 7 G

.

24S

Z45

zq.5

--.ez

zq.5

24.6

Z?l. b

Final

1

S. Oto

T. 4

32Z

a?. 3

-7.Q

310

24.3

s. 3
l.9 7.

IJLZ.

Zi5

145

Q. 0

z?1

2y.7

7.81

8.1

ztZ

zq.1

7 3

z?r.g

8.L

78

Zy 1

Initial

6.?luterl

75

a?l. y

Ly.q

.5

z?.q

7.5

z?l?

4. zc

zq.?1

7.1.

zy.?

zy. q

Final

0

z?1.5

3oa

Z.I .?

6.t1

Zq q

zq.7

205

715.0

-4.9 l

2a?

25.S

ZS.S

s

Z5. I

Initial

Z?.s

7-y

24.5

-7 60
1.q

zl.S

7 3

7. Z

zq.5

z?ls

2?.5

Final



Environmental Testing Solutions LLC

Species Pimepltales promelas

Client TdA KikysTn J

nlo WTRPATeD
Date 02 13-0 Z

rageSoizi

C?on
CONTROL

12.

25%

50%

/oplo

Parameter

S.U. S. oto

7.DO

Cmdacda
UUIW

Temperatare

H S.U.

DO

Condnetivity

cmmn

Temperatnre

?c

H S.U.

DO

Conductivity

os/cmm

Temperature

c

H S.U.

DO

HU

m

Conductivity

os/cm

Temperature

c

H S.U.

DO

Conductivity

os/cm

0

Temperaturec
nH S.U.

TemperatureC

Dai

3

31q

Zq.3

za.?

Zq.5

? 9 -71s
? ?.O

10

z4A

212.

2q.

Conductivity

Temperature

c

Conductivity

7.ZG

2q.s

81

z4. 3

Initial

7.S
7.

2q.q

?.SPz

zI.q

7.5
1.0

24

Zy.q

7. 0

2q I/

Final

4

.DC

l1

2q.

295

zqt

Z89

da5
-?. 9

z7o

Z0

z38

zs.o

7.75

0.4

6. 1

--?.le lb

iq. q

?.5

-A.3

24 3
-4-wp1

243

2q.3

zq.3

Final

5

8.oco

3oc?

2y.5

6.0%0

2.2

2q-4

Z5.0

$.o S

-4.cm

F L 1

240

25.3

-4.8w

8.8

24.5

aIm
zq.5

.

4.83

zs.S

ZN.Io

I. L

Initial Ninal

6

21.5

8.0A

O

3?0

a. o

z4

F. 1

t. L

Z51

zy.p

1-43

2y.P

N4

Zy3

Initial

1.S

29L3

.--

1.6

z4 3

2q3

7.$

zq.

zy 3

Final



Envlronmental

I

esting

bolutlons

LLU

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1002.0

Species

Ceriodaphnia

dubia

Daily

Chemical

Analyses

Client

TVA

KingstonFossil

Plant

-

Non-7reated

Test

dates

February

13-20

2002

Projectnumber

260

Reviewed

by

ConcentrationParameter

Day

0

Day

I

D
ay

2

D
ay

3

D
ay

4

D
ay

S

D
ay

6

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Inltial

Final

ILltlal

Fiul

IaYLI

Fiul

pH

SU

8.09

8.07

8.06

8.11

8.13

8.05

8.06

8.11

8.06

8.15

8.06

8.2

3

8.0

7

8.03

??-

8.0

8.0

7.8

8.0

8.0

8.0

7.9

8.0

7.9

8.3

7.6

8.0

7.

8

7.9

Conducdvity

mhos/cm

317

322

317

319

297

306

31

9

ControlAlkalinity

mg/L

CaCOj

70

69

Hardness

mg/L

CaCOj

94

86

Iemperature

C

24.4

24.6

24.2

24.5

24.5

24.4

24.3

24.6

24.7

24.3

24S

24.5

24.5

24.4

pll

S1

8.09

8.03

8.06

8.16

8.12

8.04

8.07

8.16

8.07

8.12

8.06

8.22

8.07

8.03

6.25%

?m?I

8.0

8.1

7.8

8.0

8.0

8.1i

7.9

8.1

7.9

8.4

8.2

8.0

8.1

7.9

Conductivity

mhos/cm

299

310

306

1

310

295

297

310

Temperature

C

24.5

24.6

24.4

24.5

24.5

24.4

24.4

24.6

24.7

24.3

24.8

24.6

24.5

24.4

Pll

SU

8.07

8.02

8.03

8.14

8.11

7.97

8.04

8.12

8.07

8.05

8.07

8.19

8.08

8.02

12S/.

DO

mgfL

8.1

8.1

7.9

8.1

8.2

8.1

7.9

8.1

7.9

8.3

8.4

8.1

8.0

7.9

Conductivity

mhos/cm

287

295

294

297

289

291

306

emperature

C

24.5

24.6

24.4

24.5

24.6

24.6

24.4

24.6

24.8

24.3

24.9

24.6

24.6

24.4

P11

SU

8.03

7.98

7.99

8.13

8.06

7.97

7.99

8.09

8.05

8.11

8.05

8.21

8.06

8.04

255

DO

mgtL

8.3

8.1

8.0

8.1

8.3

8.1

7.9

8.2

7.9

8.3

8.6

8.1

8.1

7.9

Conductivitypmhos/cm

259

268

265

269

270

274

287

7emperature

C

24.6

24.6

24.5

24.5

24.7

24.6

24.4

24.6

24.8

24.3

25.1

24.6

24.6

24.4

pH

SU

7.90

7.82

7.87

7.91

7.91

7.75

7.83

7.89

7.94

8.10

7.99

8.13

8.03

7.95

50.

?m?

8.4

8.1

8.1

8.1

8.5

8.0

8.0

8.2

8.1

8.4

8.6

8.3

8.2

8.0

Conductivitypmhos/cm

201

212

208

212

238

240

251

Iemperature

C

24.8

24.6

24.7

24.4

24.9

24.6

24.5

24.6

24.8

24.3

25.3

24.6

24.5

24.4

PH

S11

7.35

7.43

7.33

7.38

7.36

7.31

7.26

7.45

7.75

8.11

7.86

8.00

7.92

7.86

DO

mg/L

8.5

8.2

8.2

8.0

8.6

8.0

8.2

8.1

8.4

8.41

8.8

8.3

8.5

8.0

Conductlvity

mhos/cm

82

86

83

85

164

164

173

100%

Alkalinity

mg/L

CaCO3

14

15

54

Hardness

mg/L

CaCO?

30

32

66

Total

ResidualChlorine

mg/L

0.10

0.10

m.10

Temperature

C

24.8

24.6

24.8

24.5

25.2

24.4

24.5

24.6

24.8

24.3

25.5

24.6

24.6

24.4

pH

SU

7.30

7.32

7.29

7.33

7.32

7.28

7.21

7.37

7.66

7.90

7.76

7.91

7.56

7.75

DO

mg/L

8.5

8.1

8.2

8.1

8.7

8.0

8.4

8.2

8.3

8.5

8.7

8.2

8.6

7.8

Conductivitypmhos/cm

75

78

80

81

141

142

144

100.

IntakeAlkalinity

mg/L

CaCO3

14

16

40

Hardness

?ng/L

CaCO3

30

24

62

Total

ResidualChlorine

mg/L

0.10

0.10

?lp

7emperature

C

24.6

24.6

24.4

24.4

24.8

24.5

24.4

24.6

24.6

24.3

25.3

24.6

24.41

24.4



nvironmen es ing o u ions LLC

Species Ceriodaphnia dubia

C1ient -TVA KnlssmrZ nnh1T1R1reD

OvrFALL ooZ.

FuIE-sength Chemisdy

Parameter

pH
S.U.

DO

Conductivity

os/cm

Alkalinity

mg CaCO3/I.

Hardness

mg CaCO3/I.

Chlorine

Ing/L

Collection start date

Collection end time

Grab or Composite

duration

Temperature C
upon receipt

Physical

characteristics

Dates sample used

1

1.35

8.5

15

I?

30

40 10

02-I1-0Z

to

Z3-tbu4

C?PoSRe

3.1C

Cc.eA2

Ab

Got.ae.

Sample Number

2

-1.3b

8.b

93

5

3Z

4 0. IO

02-13-0Z

1 ZGo

Q.SC

3

71S

g?

16q

sq

40.10

02-1S-6Z

IOdO

02-i3-oz

a2-d-Q2

aZ- IS-OZ

02 -IbOL

ETS Project and V 0

Samole numbers 426213 it oZOZS. OZ

02- n-oz

az1-0Z

OZ-19- OZ

Yage. of 8

Date 623ro2

8.0

31

10

9?

Control Batch

0Z-io2.

?.01

?.8

3l9



Species Ceriodaphnia dubia

Client ZVa Kig6srog Alont?EAtEb

1 OTAKe

Fustrength Chemistry

Parameter

pH
S.U.

DO

Conductivity

os/cm

Alkalinity

mg CaCO3/1

Hardness

mg CaCO3/L

Chlorine

Collection start date

Collection end time

Grab or Composite
duration

Temperature C
upon receipt

Physical

characteristics

Dates sample used

1

-1. 30

8.5

1S

I4

30

4 0i0

a2-Il-oZ

i3a0

2.3

oJV-CdMPbS00-

1G

02-3-O2

0-I4-0Z

Sample Number

2

-1. 3 Z

3

1do

8o

10

zy

40. 10

02130 2

QSC

0I- K OZ

02-lb cZ

ETS Project and z6D

Sample numbers aZo113a 02azIS 01

cyI

40

bZ

0.10

6z-r5-oZ.

2.3C

oZo21101

Date 02. M-02-

O2- IZ-QZ

8.09

8. 0

8 1-1

10

94

Control Batch

ottt-o2.

p. 01

31q

Vi

ocfo



Species Ceriodaphnia dubia

Client -iYA KaMN
aamce.azeb

Dailv Chemisbv

Date a2-G-oZ

Canceabratlon

CONTROL

lp 7.5/.

loo7

iArtAKe

Parameter

Temperaturec

Dan

0

H S.U.

DO

Condadtvity

CMnuic

Temperature

H S.U.

DO 0

Conductivity

cmIRE

Temperatare

c

H S.U.

DO m
Conductivity

os/cmm

Temperature

c
H S.U.

DO m
Conductivity

os/cmou

Temperature

C

8.

.0

ZA-4

z4 s

So1

?1S

46.03

13

Z5I

Zy.6

pH S.U.

DO m
Conductivity

cmm n

Temperature

c

H S.U.

DO mg/L

Conductivity

os/cmm

Temperature

c
H S.U.

DO mg/L
Conductivity

os/cmm

3o

201

U. p-

7.35

4Z

ZY.B

5
S

initial

9 .0-

80

2y.b

z4 .1

zyb

-4.qA

8.1

Zqo

152

ay.o

-13Z

2?l. G

rmai

1

I.g

322

24.7

9.oco

l. p

3?0

MA

29 5

-4-9

?? O

zy.5

Zi Z

zy. 7

zq. 8

ininal

8.11

2A.S

zq.S

0.14

2yS

013

2y. 5

2w4

-4. 38
d. 0

zy s

F. 1

Final

2

S.

3a

24.5

3o6

245

Zq ?

g. ob

Zq

4.9I

2o9

24.1

S. a

53

X. 2

81

80

inital

rO

rl

zLl .

8I

7.97

8. I

z?-0

7.1S

if O

z4.to

-7. 31

zq.s

Final



Environmental Testing Solutions LLC

Species Ceriodaphnia dubia

Client -tVA Kisxys-to 4
Not4r

Date 02-13.oZ

Nage8 ois

Concentradon

CONTROL

MAS

I .2s

1Z.S70

SaI

/010

Parameter

DO
c?wn
Temperatare

H S.U.

DO 0

Conductivity

cmnu

Temperature

c

H S.U.

DO

Conductivity

os/cmm

Temperature

C

H S.U.

DO m
Conductivity

os/cmm

Temperatnre

C

H S.U.

DO m
Conductivity

s/cmume

Temperature

c
H S.U.

DO m
Conductivity

s/cmmn

Temperature

C
H S.U.

DO m?/L
Conductivity

os/cmuu

Temperature

c

Da

3

-213

3iO

zy.

7.9

297

z4.y

7.99

7.9

209

24. ?

113
P. 0

21Z

2y.5

1.20

45

zy. 5

7. 21

Zq 41

wtiai

0

24.c-

. .1
? 7- 8

z4 l

8. 12

8.1

1.9
?Z.

2e1.lo
zy.P

z?.o

ZS/.o

Final

4

1 .

ZR?

Zt.1

Z9S

2q. 1

Z8 q

?.oS

z 0
zq. 9

-4.94

8.1

Z4

1 a y

2q. 8

I.10o

S. 3

1 Lit

zy 6

indal

6IS
c.

2.3

743

8.oS

P. 3

zq.3

8 3

9.to

zys3

Zs/3

-g0

2q. 3

Final

5

B.ot

3oto

2q.5

6040

g.2

Zqa

24.9

o- 8. .o

Zql

24.q

a.? S

240

25.3

zs.s

-4

1yZ

2s. 3

Wba

6.23

f. o

20.

C. 1

8. l

ZI 6

S.oo

zt/ 6

2?0

Finai

6

-W9

24.5

3/0

2N.5

6.0

3010

24.

e./

B. Z

zq.s

7j

zy. ?

8.

2q.

initial

2A A

O.oZ

B.oLl

80

2qq

-4.8co

ZS/?

.?

Zy q

Final



0 G C O O C C o O C C? p Oo ?o

?

II

77
1.38

? S S? .Va ?F

?n

- o e.e3 ?v ? ao

? m o o ? o

v v

_?am_?a
gm _ -0 0

A

s-$m e o

5oocu-.u 9?u 5u? a- ? ?
u? C ?

r
?- cu

a
cu.

y

iiJ

u Soo u

? ?5 l? f
a

- u _ c?Su Su ? c S? c1Su2 1 a R81114 11

L 9 I



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1000.0

Species

Pimephales

promelas

Daily

Chemical

Analyses

Client

TVA

KingstonFossil

Plant

Test

dates

February

13-20

2002

Projectnumber

260

Revle4ved

by

hX

ConcentrationParameter

D
ay

0

D
ay

I.

D
ay

2

D
ay

3

D
ay

4

D
ay

S

D
ay

?

Initial

Final

Initial

Final

Inltial

Final

Inltial

Flnal

InItW

Floal

Iailtlal

Floal

LkW

Floal

pH

SU

8.04

7.70

7.92

7.64

7.93

7.70

8.03

7.63

8.02

7.77

7.97

7.89

8.02

7.81

DO

mg/l

8.0

7.9

8.0

7.5

8.0

7.7

8.0

7.3

8.0

7.7

8.0

7.5

8.0

7.6

Cunductivitypmhos/cm

310

306

318

313

298

308

314

ControlAlkalinity

mg/L

CaCOj

70

69

Hardness

mg/1.

CaCO3

9q

86

1emperature

C

24.5

24.7

24.4

24.5

24.6

24.4

24.4

24.4

24.8

24.5

24.6

24.5

24.6

24.2

p11

SU

8.06

7.76

7.96

7.66

7.98

7.72

8.03

7.69

8.04

7.80

8.01

7.88

8.03

7.78

DO

mg/L

8.1

7.8

8.0

7.4

8.0

7.5

8.0

7.3

8.1

7.6

8.1

7S

8.0

7.6

6.25%

Conductivitypmhos/cm

300

292

307

310

296

299

305

1emperature

C

24.7

24.6

24.6

24.5

24.6

24.4

24.3

24.4

24.8

24.5

24.8

24.5

24.6

24.2

pll

SIJ

8.05

7.76

7.96

7.57

7.99

7.69

8.02

7.62

8.03

7.71

8.04

7.81

8.04

7.78

DO

mg/l.

8.1

7.8

8.1

7.4

8.0

7.5

8.1

7.4

8.2

7.6

8.2

7.6

8.0

7.6

12.5%

Conductivitypmhos/cm

284

278

294

296

288

293

297

Teniperature

C

24.8

24.6

24.6

24.5

24.8

24.4

24.3

24.4

24.8

24S

24.8

24.5

24.5

24.2

p11SU

8.01

7.69

7.91

7.55

7.97

7.66

7.96

7.58

8.01

7.67

8.03

7.84

8.04

7.73

DO

mg/L

8.2

7.9

8.2

7.4

8.0

7.5

8.2

7.4

8.2

7.6

8.2

7.6

82

7.6

25%

Conductivitypmhos/cm

255

251

266

270

270

276

281

1emperaturejC

24.8

24.6

24.8

24.5

24.8

24.4

24.4

24.4

25.0

24.5

24.9

24.5

24.6

24.1

p1I

SU

7.87

7.47

7.80

7.31

7.84

7.54

7.82

7.37

7.96

7.66

7.99

7.87

8.00

7.74

DO

mg/L

8.3

8.0

8.2

7.5

8.1

7.6

8.2

7.2

82

7.7

8.4

7.7

8
3

7.7

50%

Conductivitypmhos/cm

201

195

209

214

238

240

243

Temperature

C

25.2

24.6

24.8

24.5

25.0

24.4

24.3

24.4

25.2

24.5

25.3

24S

24.5

24.1

pH

SU

7.34

7.01

7.26

6.91

7.37

7.06

7.36

7.06

7.83

7.60

7.88

7.75

7.74

7.65

DO

mg/L

8.3

8.0

8.4

7.5

8.2

7.5

8.1

7.1

8.2

7.8

8.6

7.7

8.3

7.7

Conductivity

mhos/cm

84

82

84

86

167

164

167

100%

Alkalinity

mg/L

CaCO3

14

15

54

Hardness

mg1L

CaCO3

30

32

66

Total

ResklualChlorine

mg/L

0.10

0.10

?.10

7emperature

C

25.4

24.7

24.9

24.5

25.2

24.4

24.4

24.4

25.3

24.5

25.5

24.5

24.4

24.2

pll

SU

7.27

7.03

7.12

6.92

7.29

7.04

7.27

7.04

7.71

7.59

7.80

7.69

7.78

7.57

DO

mg/L

8.2

8.1

8.3

7.4

8.0

7.4

8.0

7.4

8.3

7.8

8S

7.5

8.5

7.7

Conductivitypmbos/cm

72

73

8l

80

142

144

145

100%

IntakeAlkalinity

mg/l

CaCOj

14

16

40

llardness

mg/L

CaCO3

30

24

62

Total

ResidualChlorine

mg/1.

0.10

0.0

?.10

7emperalure

C

25.0

24.6

24.5

24.51

24.7

24.41

24.4

24.4

24.9

24.5

25.4

24.5

24.3

24.2
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Species Pimephales promelas

Client nA K w6s-ro r1 C Ac.L002-tVTReFCr

Fuslrength Chemistry

Parameter

Conductivity

os/cni

Alkalinity

mg CaC0

Hardness

mg CaCO3/L

Chlorine

CoIIection start date

Collection end time

Grab or Composite

duration

Temperature C
unon receiut

Physical

characteristics

Dates sample used

ETS Project and

Samnle numbers

1

-7 M

8.3

8q

JLl

30

40. ip

0111OZ

/00

zs 1od/L

CoMPt% 171

3. I G

02-13-02

01q 0Z

Zb0

020213.0t

Samvle Number

2

1.37

3

7.83

8.Z

gq

Is

3Z

4 0.10

021302

/Zp0

13-k0uf-CoWosrte

Q.SC

o215-02

0-J.-dL

02o2?SOZ

8. 2

fo7

5?1

bb

0.10

02-?5OZ

1000

3-Nocx.

CaHn4SiTC

Z3G

Date a2-13r0Z

02-12-OZ

80q

8. 0

3/p

9?1

Coatrol Batch

02- p-0Z

9.0z

e.0

3q



.uvuvuuiCuu 1C3AIIQ 701IILlotl$
Nage 6 of 8

Species Prmephales promelas

Client TyA Kinl65roM - 1mK2
v TReAT2D

Full-sength Chemisby

Parameter

Collection start date

Collection end time

Grab or Composite

duration

Temperature C
upon receipt

Physical

characteristics

Dates sample used

ETS Project and

Sample numbers

1

12T

8.z

72

Sample Number

0.1b

02- 11-0Z

/ 3Cb

23 HO0

foN/GSrfe

3.1?

CtGA2

NO COCO2

02 13-0L

0Z-lq- 0 Z

266

Oa1Zl3. 41

2

1. 29

.
Sl

-0.10

0213-02

1100

23-iiaaL

CeHPOSMe

aS 1

G

CW42

NQ CpLC.

OT-C- Ql.

02-1fr0Z

0zo24Sd1

3

.J

83

WZ

0 10

02-y-02.

a4op

23-Ncue

CeF1POS ITC

Z. 3G

o702/1. 01

Date 02 i3-0Z

Control Batch

02-12-0Z.Z

e. 04

3 /0

lo

4q

8.02

t o

31q

bg



Lnvironmental Testing Solutions LLC

Species Piniepbules promelas

Cfient TvA K W65mnt

Uv TQePTeD
Date 02-13roZ

Yage 7 of 8

Co?atratia

CONTROL

z57

so?

Parameter

Dai

0

S.U. t y .-4 -M t .? .9
I. V. 1 5 P. O 7.DO

Caandnctivity

cmIn

TCnpersture

H S.U.

DO

COnductivity

ostcm

Temperature

c

H S.U.

DO m
Conductivity

os/cmm

Temperature

c

H S.U.

DO m
Conductivity

s/cIIiUE

Temperature

C
H S.U.

DO m
Conductivity

cm0

8. .

TemperatureC

310

2q s

?
zy7

p. 05

W d

o

SZ

24. 8

.d

201

5.

H S.U.

H S.U.

Conductivity

7. Z7
e. Z

72

zs 0

24.1

-4.9-co.

z4.b

-4.1o

18

214.6

-4. b?l ?.

F. z

2q.e0
2q.1o

4.0

zy. G

Final

1

3oto

744.4

so

29Z

zq.b

a. -4.5-4. -7. 4o

.?.

Z7

24.6

251

zy.8

24?

PZ

Z4.9

8 3

-73

Initial

zy.5

1. bb
-1.y

-z-t.S

245

-1.55

zy.5

2q.5

7.5

Zy5

Final

2

318

zy.l.

-4 98
8.0

304

2q .

Z49

-?91

Z b9.

zs.0

a.2

ZV1

Initial

-2q.y

7. 7Z

4A

zq.

-7. lfo

l.

Z?q

7. 0p

25/.y

14

Final
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Species Pimeplrales prnmelas

Client TyA KiN65rnn

U V Tiet.ilrP.D

Date 6z-i3-07.

Y3gc 8 or M

CONTROL

MgS

b.200

I 2.5l

25

loo7

TemperatareC

Da

3

a

DO

CondwBvity

CMuuw

Tenratre

H S.U.

DO

Condactivity

cmm

Temperatnre

C

H S.U.

DO m
Conductivity

cm0

Te.mperawre

C

H S.U.

DO m
Conductivity

os/cm

Temperature

C

H S.U.

DOm
Conductivity

os/cninu

Temperature

C
H S.U.

DO m
Conductivity

ILmhos/cm

Temperature

C

H S.U.

DO mg/L

Condactivity

slcmnw

O

cfZ

?
Zq.q

p. aS 1 -7. .

Zq.3

z4.3

7. T.
8. 2

Zq.a

8z

-243

a14

Zy.q

Initial

1.103

i44

?3

MA
7. L2

zq.q

z.4s8

y.4

7.3 b .9

zy.4/

1.0

2q.q

17 rl -7.o j .

Final

4

8oZ
.

z9P

z?1.8

z9co

z?l

29f

z4.8

27 p

25.0

Z39

zsZ

t.e3

zS. 3

?3 7

1?IZ

Initial

? e9 d2 11- 1

1S C-o -7.

zy.S

.8
?.b

2?1.5

Z?S

zy.s

2y.S

I.coo

78

zy5

?

zy. 5

Final

5

366

zy.

5.01

za. S

$.oy

2

29 3

z4.

0.05

F. 2

zq.4

240

ZS3

q.FS8

zs.5

-4.90

l1Iq

ZS. ?

Initial

zy. S

2q.5

v1s

zy.S

a-e-4.

7.-1

Zy5

NS

Zqs

Final

6

34

Tq.

36s

Zq.

z?l S

Zsl

e oo

24. S

q.q

145

Zq. 3

Initial

Zy.Z

7.

zq. Z.

2y /

17

zv. 7-

0

Zy z

Flnal

\
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p?
Page

A of

Total Residual Chlorine

EPA Method 330.5
Matrix wacer MDL ffi 0.10 nlg/I.

Meter Aa.met Model 25 pH/Ion Meter

Analyst

Date anab-ad

Catibradon

K
02- t3-aL

Iodide reaSent

Acid reagent

Slope

I n1 Ro41

I Az?23

Note For samplas with a cesidual chlorine of 1.0 mg/l. the cxttbration cacye mustbe adjaeted to bcadcet the chlorine levels of tbe samples.

LQLorQtorV control standQrd.

Reference standard

number

True value TVmN
Measured value MV

OWL
/. RS MV / TV 100

weeptable rmte -90 to 110%

ssacLS 0.50 O.5 30 L0670

Dunlicate sowle nrecision

Sample

number

Sample ID S%mple characteristics

5LP11C SKRLA.

Residual chlorine %RPD S - D /SD/2 100
accepabk range m t 10/u

21 .0 1
S 40

y Duplicate D?p

Samole measureneents

Note All samples wee anal2ed in excrss of EPA recommended holding time 15 minutes unless otherwise noted.

Laborato contro standard

Reference standard

number

True value TV
MzfL

Measured value MV
mg/L

% RS MV / TV a 100

acceptable range 90 to 110%

1
/VCZ1500 5 0.50 s ? too$

Reviewed by

Date reviewed



Environmental Testing Solutions LLC

?ge 09

Page t of.__L

Total Residual Chlorine

EPA Method 330.5
Matix watMDL 0.10 mg/I.

Meter Accnmet Mode125 pH/Ion Metsr

Analyst

Date analyzod

CalfbraNon

V
OL- tS-oL

Iodide reagent

Acid reagent

Slope

IN Rat1

1N ot

Zq.9

Noto For samples with a reeidual chlorine of 1.0 mg/1 the cxllbraion ranp anuat be adjuated to bracket the chlorine lavels of the samplea

Loborato control standord

Reference standard

number

True value TV
MgtL

Measured value MV
naWL

/. RS MV/ TV z 100

wmP? ?- 90 to 110%

INsxx 0.50 0513 o2. -Q

Du licate s le recision

Sample

number

Sample ID Sample characteristics Residual chlorine %RPD S - D /SD/2j z 100

acceptable rmge ? f 10/0

S
40 o0J4h.o KP crot cjtg 1-DupGcate D
I-0.cow-ko _

Sample measurementsr

Sample

number

naoZtS. Oz

Sample ID

Blank should be 0.10

Ktp OukfalUl Qo Z

Sample characteristics

na cat cin. ?idae-

Note All samples were analyzed in excess of EPA recommended holding time 15 minutes unless othenvise noted.

Laboratory control standard

Residual chlorine

mplL

o.oo0 -y

AO oo 17 Z_

Reference standard

number

True value TV
mg/1.

Measured value MV
mg/L

%RS MV / TV x 100

acceptable range a 90 to 110%

g 0.50 0 5 1
1 Z Z r7.

Reviewed by

Date reviewed



... ..... A c3uug aolutions LLC

Page ---oy

Page ? of I

Total Residual Chlorine

EPA Method 330.5
Matrix Water MDL - 0.10 mg/L

Meter Accumet lvlode125 pH/Ion Mater

AnalYa

Date analyzed

Callbradon

Kti-

4t.l-J-O2

1JVROy

IA R z3
2b. Z

Nou For santiples
with a residual chlorine of 1.0 mg/I the cxitbration raage mustbe adjusted to bracJcat the chlorine levels of the samplea.

Laboratory control stmedard

Reference standard

number

True value TV
UMVL

Measured value MV
MS/L

%RS MV / TV z 100

acceptahle range
- 90 to 110%

IN SSOoS 0.50 OSl p2rJo

Dunieate sanrpe precision

Sample

number

Sample ID Sample characteristics Residual chlorine %RPD S - D /SD/2j a 100

accepmble range lo%

S?-00 ?i
C?. CJl K P- i4?we. no

Duplicate D tp.pp w5q

Somple measurements

Sample

number

I

UAZ11. OZ

Sample ID

Blank should be 0.10 m

elP - ooZ

Sample characteristics

Iodide reagent

Acid reagent

Slope

Residual chlorine

?4tuJw.cVAL.??e.lJOtJl?Yfta I
D--O1 i2

Note All samples were analyzed in excess of EPA recocmnended holding time 15 minutes unless otherwise noted.

La6orato control standard

Reference standard

number

True value TV
m9L

Measured value MV
mg/I.

lo RS MV / TV a 100

acceptable range
a 90 to 110%

Wsmns 0.50 p . 3v to w Oa

Reviewed by

Date reviewed 0



Environmental TestinR Solutions LLC

Alkalinity

EPA Method 310.1
Matrix WaterlvIDL 1.0 mg CaCO3lL.

AnaYg

Date analyzed

140
b2-21.OL Titrate samples to pH 4.50 S.U.

TYtrmd normalfrv and nuuLdpller deterinination

Page ___ j_of 2

pH of Nornnlity Normality N of HSOs pH Factor or Multiplier

Deionized Titrant check Begin End Total ?5 ml Na3COs x 0.05yE ?N S0000I 100 ml sample

water reference standard ml ml ml 0.2SlE -N 500

? 4.5 S.U. number number aooegabte eaase -0.018 - 0.022

6 IN2 o56ow at i.z lzA O.o209 IOA
81W- or oo - o.t

Lcbordtorv control standardr

_altiI

Reference True value Sample Allislinity MV /. RS a MV / TV z 100

standard number TV volume Begin End Total Multiplier mCaCo3IL WCqdA8 rmv
mt CaCO3/L ml ml ml 90 to 110%

? 100 100
l?.Z sz.l q 1o-Li 103 l0370

DupticOe somple precision

Sample
I

Sample ID

number

OZ-1q-o2 1-26U-

02 I-0Z I

Duplicate

Matriu soike recoverv

Sample

volume

ml
I bl7

ioo

Begin

72.1

25.2

End

ml

VS?. L

28. Z

Total

ml

1.1

3.0

Multiplier

lo. q

Aucalinity

ma CaCOlL

S
3Z.

D
31

/.RPD

S - D /SDf21 x 100

acceptable range
-f 10%

3.2-7.

Reference Spike value Sample Spike alkalinity A
standard number SV volume Begin End Total Multiplier Mg CSC03/L

iitg CaCO/I ml ml ml ml

/N550? jj5?b o 25.2 3.-2 6.0 10.4 93

Sample alkalinity B Measured spike value MV %R MV / SV a 100

mg CaCO3/I MV A - B acceptable range

CaCO3/L
-75 to 125%

31 52-Itiyfb
Somnle measurements

Sample number Sample ID

Sample volume

ml

Begin

ml

End
mi

Total

ml Multiplier

Alkalinity

m CaCO3/L

2-I2-02. ssw lba 33. -%. 3 lo 056

DZ-12-oz A mItS e.q b-4

oz- Iz-o26 1.5 tn0

oZ l5 Qz 0q I4 IoS 00

o Z 16-0 z A
Iq aQ

pz-l?-oza 2?.5 ? td?

b2ozi3.oe COZ I

6zoz15. 07-Z 3?IZ 1.14 15

0202 Toz 3 35?0 9?.0

5.2-Reviewed
by Date reviewed 02 2S aZ



Envlronmental Testing Solutions LLC

Anst

Dau?
?FA6A-

AL-2.1-U

Alkalinity

EPA Method 310.1
Matrix waterUDL 1.0 mg CaCO3/1.

Titrate samples to pH -a 4.50 S.U.

T4trantw-ftmfib-ond nsuftfim deternrinadon

rage -r v
Page Z of 2

pH of tucw-uty Normallty Nof HSO4 pH Factor or Mnltipner

Deionfaed Tttrant che End Total ?5 ml NaCh x 0.05/E _Nz 50000/ 100 ml sample

water reference standard ml ? O.ZS/E Nz 500

4.5 S.U. number number r?e aois - aosz

oratory control standard

Reference Trae value Sample Alkalinity MV %RS MV / TV x 100

standard number TV volume Begin End Total Multiplier m.g CaC.O3lL wmpmble r-p

mt CaCO3/L ml m m 90 to 110%

I11650 100 100
I6.0 Z.e q.5 o. 10 I 2L

Duplicate sampJe precision

Sample 1 Sample ID

number I

O2DZISDI

0.2 ozt--Lo4

KiA iN7x?2e 2

Duplicate

Matrix spike recov

Sample

volume

M-

l-6b

vv

End

ml

23
24.6

Total

ml

1.5

1.q

Multiplier

Alkalinity

-gCacon.

/.RPD

S - D /SDl2 z 100

acceptable range f 10%

Reference Spike value Sample Spike alkallnity A
standard number SV volume Begin End Total Multiplier mc CaCO3IL

mg CaCO/L ml ml ml ml

SSo l loo ZcO.1 32.0 10.2 10.14 04

Sample alkalinity B Measured spike value MV %R MV / SV x 100

mg CaCO3/L MV A- B acceptable range

Ing CaCO31I.
75 to 125%

5 q9 qe/1a

s le measurements

Sample number Sample ID

Sample volume

ml

Begin

ml

End

ml

Total

ml Multiplier

Alkalinity

Mg CaCO/L

oz oz3.o8 KI InITR I

W?.2
100

a
I. U

b?o2j? ?? 1 3 ? 32.?0 3r.? 3.0

vzozt?OZ L?.Yvu.? U21 3a.4 4-4 2Zo

Reviewed by Date reviewed d1ZSOZ



Environmental Testinit Solutions LLC

_number

Total Hardness

EPA Method 130.2
Matrix VNaterlvIDL - 1.0 mg CaCO3/L.

Anslysc

natc analyud

KW-
Z-Zl -0Z

TFWrt narmaNty amid nruMafier detuniinadon

Page 00
Page of?

Titriwt Normality check Bagin End Total Normality N of EDTA pH Factor or Mnltiplier

refer?be standard ml ml ml m Q2/E ?N 50000/ 30 mi sample

mm?ber aooept.ble r.me - 0.o1s - o.02Z -N z 10000

q 0.1 lo.t lo.o O.ozc- ZO

coidrol standardr

Reference Trae value Sample Hardness MV /. RS MV / TV z 100

standard number TV volume Begin End Total Multlpller mCaCO3/L MNPWAC rmv
miCOCOA ml ml ml ml 90to110%

55000 40 50
lo.l _ . z _070

Duplicate sample precision

Sample

number

0Z-iZ-02-

OZ.l-OZ

Sample ID

6U-
Duplicate

Matrix soike recoverv

Sample

volume

m1
160

5o

Been
ml

12.3

1 .t

End

ml

1y-b

11.
t

Total

ml

Z-3

2.5

Multiplier

20

Zo

Hardness

mg CacOa

S
Wo

D
SD

Reference Spike value Sample Spike hardness A
standard number SV volume Begin End Total Multiplier mg CaCO3/L

m CaCO/L ml ml ml ml

5b _. _q.o 4.4 2o 80

Sample hardness B Measured spike value MV %R MY / SV a 100

mg CaCO3/I. MV A- B acceptable range

m CaCOJL
75 to 125%

50 3 I5 rb

sarwle measuremexts

Sample number Sample ID

Sample volume

ml
Begin

ml

End

ml

Total

ml Multiplier

Hardness

mg CaCO3/L

Blank

should be 0 m CaCO3/L ? ? ? 0.1 0.0 ZO

OZ-Iq-OZ 65LA K?.o 21 2. Z

12. A ?11?5 ZI i 25.6 4-1 q4

-12-07 25.e 30.1 4.3 80

0 2- l 5- D2 30.1 3 4.- ee

DZ -18 DZA 3ti.S 3ae A5 gca

tiZ- I18.0Ll3 0 43.1 L4.3 60

zo213.08 002 I o. 1.5

OzOZ15.DZ Z I.co 3

02U2P.0Z 3 32 l.s 3.3 o1P

Note If isml oetiaants used sampie must be diluted. Reviewed by Date reviewed

%RPD
S - D /SD2 100

acceptable rante
- 10%



Environmental TestiAgSolutions LLC

Total Hardness

EPA Method 130.2
Matrix waterNIDL 1.0 mg CaCO3/L

Analysc

Date analymd

KW-
O 2.Z1-OL

Yage
v 1

Page __Z af Z

pH Factor or Multiplier

sN z 50000150 ml sample

-N1000

Laboratory control sWtdord

Reference True value Sample Hardness MV %RS a MV / TV z 100

standard number TV volume Begin End Total Multipller mg CaCO3/L ?pm?e ?e
mg CaCp?/I ? m mi mi 90 to 110%

I

40 50 5 055 tv Z 1 c7 C7CD 170

Duplicate sple precision

Sample
?

Sample ID

number

02025.08 I K- ?116.H.e I

02o2LJ? oA
Duplicate

Matrix snihe recoverv

Sample

volume

MI
_

50
b-0

Begin

8.5

I o.o

End

ml

10.0

11.5 1

Total

mi

1.5

1.5

Multipller

20

2c7

Hardness

miCaCUA

S

30

30

%RPD 0
S - D /SD2 1100

aeceptable rane -f 10%

Reference Spike value Sample Spike hardness A
standard number SV volume Begin End Total Multiplier mS C2CG/L

CaCO/I. mi ml ml ml

Ae6000 -IV bo Ip.o i35 3.5 2D -O

Sample hardness B Measured spike value MV %R MV / SV x 100

mg CaCO3/I. MV A- B a-ptsbie rmte

Mt CaCO31I
a 75 to 125%

40 lOOr16

Samnle measureinents

Sample number Sample ID

Sample volume

ml

Begin

m
End

ml

Total

ml Multiplier

Hardness

mg CaCO/L

Blank

ould be 0 CaCO?/L

b2OZS.01 Ki P Z . 2v z4

pzozlI.oA 3 iU I1.6 31 tv z

Z0 z14 .z b2 114 e 23.1 ZIO

xow If lsml oftiaant is uard sample must be diluted. Reviewed by Date reviewed 01 37 oZ.



Kingston Fossil Plant Biomonitoring

February 13-20 2002

Appendix C

Reference Toxicant Test and

Control Chart Information



Environmental Testing Solutions LLC

Potassium Chloride Chronic Reference Toxicant Control Chart

for Pimephales promelas

using Moderately Hard Synthetic Water

Test number Test date 7-day IC25 CT

g KCUL g/L KCI

SA.75 SA.so cv

03-07-00 0.58

03-17-00 0.68 0.63 0.06 0.24 0.28 0.10

05-23-00 0.69 0.65 0.06 0.25 0.29 0.09

06-13-00 0.72 0.67 0.06 0.25 0.30 0.09

06-13-00 0.70 0.67 0.05 0.26 0.30 0.08

09-19-00 0.66 0.67 0.05 0.26 0.30 0.07

10-24-00 0.77 0.69 0.06 0.26 0.31 0.08

11-07-00 0.65 0.68 0.05 0.26 0.31 0.08

03-13-01 0.69 0.68 0.05 0.26 0.31 0.07

06-26-01 0.53 0.67 0.07 0.25 0.30 0.10

07-17-01 0.74 0.67 0.07 0.26 0.30 0.10

08-21-01 0.62 0.67 0.07 0.25 0.30 0.10

09-25-01 0.60 0.66 0.07 0.25 0.30 0.10

11-01-01 0.71 0.67 0.07 0.25 0.30 0.10

11-06-01 0.66 0.67 0.06 0.25 0.30 0.09

11-27-01 0.57 0.66 0.06 0.25 0.30 0.10

12-12-01 0.63 0.66 0.06 0.25 0.30 0.10

01-04-02 0.49 0.65 0.07 0.25 0.29 0.11

02-05-02 0.61 0.65 0.07 0.25 0.29 0.11

02-13-02 0.65 0.65 0.07 0.25 0.29 0.11

Note 7-d IC25 7-day 25% inhibition concentration. An estimation of the concentration of

potassium chloride that would cause a 25% reduction in Pimephales

growth for the test population.

CT Central tendency mean IC25.

S Standard deviation of the IC25 values.

SA7S Standard deviation corresponding to the the 75h percentile CV.

SA.75 0.38 as determined by USEPA for the method and endpoint.

S90 Standard deviation corresponding to the the 90h
percentile CV.

SA.90 0.45 as determined by the USEPA for the method and endpoint.

CV Coefficient of variation of the IC25 values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Appiications Under the

National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency Cincinnati OH.

Organisms obtainedfrom Aquatic BioSystems Inc. 02-13-02.xls
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1.2
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25%
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An

estimation

of

the
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in

Pimephales

growth

for

the

test

population.

--

Central

Tendency

mean

IC25

........
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Hard

Synthetic

Water

2.0

Warning

and

Control

Limits

Set

According

to

75h

and

90h

Percentile

CVs.

1.5 1.0
0.5 0.0

.......................-..---........----.---.......................................................................................................---.-...------.......----........-----.--.......-------.---....---......--------................................

Since

the

coefficient

of

variation

for

the

set

of

7-d

IC25

values

0.11

is

less

than

the

75tb

and

90

percentilesdetennined

by

the

USEPA

these

pencentiles

were

used

in

setting

the

waming

and

control

limits.

I

I

I

I

I

I

-1

1

I

111

_

I

I

I

I

I

I
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I
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014
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7-day

IC25

25%

inhibitionconcentration.

An

estimation
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concentration
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potassium

chloride

that

would

cause

a

25%

reduction

in

Pimephales

growth

for

the

test

population.

--

Central

Tendency

mean

IC25

--

Warning

Limits

mean

IC25

SA.7s

SA.75

0.38

as

determined

by

USEPA

for
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method

and

endpoint

........

Control

Liniits

mean

IC25

SA

90

SA

90

0.45

as

detennined

by

USEPA

for

the

method

and

endpoint



Environmental Testing Solutions LLC

Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Data

for Plimephales promelas

using Moderately Hard Synthetic Water

Tat namber Tat date
Control C.ontrd Mrau

CV GT MSD PMSD cr
snrvlva GrowrtL

% m$/lmroae k C???e % for PMSD %

1 03-07-00 100 0.67 4.9 0.05 7.6

2 03-17-00 97.5 0.40 7.5 6.2 0.06 15.7 11.7

3 05-23-00 100 0.31 3.6 5.3 0.07 21.2 14.8

4 06-13-00 100 0.45 10.1 6.5 0.10 22.2 16.7

5 06-13-00 100 0.58 13.2 7.9 0.12 20.0 17.3

6 09-19-00 100 0.67 5.3 7.4 0.07 11.2 16.3

7 10-24-00 97.5 0.83 13.3 8.3 0.22 26.9 17.8

8 11-07-00 97.5 0.67 10.5 8.6 0.13 19.3 18.0

9 03-13-01 92.5 0.34 6.5 8.3 0.08 22.8 18.5

10 06-26-01 100 0.63 9.8 8.5 0.19 30.6 19.7

11 07-17-01 100 0.52 9.1 8.5 0.07 13.8 19.2

12 08-21-01 100 0.89 8.3 8.5 0.13 15.1 18.9

13 09-25-01 100 0.85 4.9 8.2 0.09 10.4 18.2

14 11-01-01 100 0.54 2.5 7.8 0.10 18.6 18.2

15 11-06-01 100 1.00 7.4 7.8 0.17 16.9 18.2

16 11-27-01 97.5 0.70 22.8 8.7 0.18 26.1 18.7

17 12-12-01 95 0.82 16.6 9.2 0.19 23.5 18.9

18 01-04-02 95 0.80 10.1 9.2 0.18 22.0 19.1

19 02-05-02 97.5 0.95 6.9 9.1 0.21 22.2 19.3

20 02-13-02 100 0.65 8.0 9.1 0.10 15.5 19.1

Note CV Coefficient of variation for control survival.

On average the CV for control growth is 9.1% in Envinonmental Testing Solutions LLC Pimephales chronic

toxicity tests.

Lower CV bound determined by USEPA l0 pemzntile 3.5%.

Upper CV bound determined by USEPA 90ih percentile 20%

MSD Minimum Significant Difference

PMSD Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and

tieatient that can be declared statistically significant in a whole effluent toxicity test On average a significant

difference occurs for Environmental Testing Solutions LLC chronic toxicity tests when a toxicant reduces

Pimephales growth by 19.1% from the control.

Lower PMSD bound determined by USEPA 10i petzentile 9.4%

Upper PMSD bound deteimined by USEPA 90t percentile 35%

CT Centrel Tendancy mean Control Growth CV or mean PMSD

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

toxicant te.cts.

USEPA. 2000. Undestanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant

Discharge Elimination Progrem. EPA-833-R-00-003. US Environmental Protection Agency Cincinnati OH.

Organisms obtaueed from Aquatic BioSvstems Inc. 02-13-02.xls



Environmental

Testing

Solutions

LLC

Precision

of

Endpoint

Measurements

Potassium

Chloride

Chronic

Reference

Toxicant

Control

Chart

for

Pimephales

promelas

using

Moderately

Hard

Synthetic

Water

40 10
0

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Oto

O4

Ot

OQr

OQr

Oyr

rQ2

Ir?

OIkr

OQ
j

O?

O?r

Oit

./r

1r

1r
j

I?r

Or

O

O?r

br

?r

Test

date

--

PMSD

percent

minimum

significantdifference.

PMSD

is

the

minimum

significantdifference

between

the

control

and

treatnent

that

can

be

declan

d

statisticallysignificant.

-

Central

Tendency

mean

PMSD

.-..

Lower

and

Upper

PMSD

Bounds

Lower

PMSD

Bound

10i

percentile

9.4%

Upper

PMSD

Bound

90ih

peccentile

35%

Lower

and

upper

PMSD

bounds

were

detennined

by

USEPA

for

the

method

and

endpoint.



iironmental Testing Solutions LLC

Potassium Chloride Chronic Reference Toxicant Test

EPA/600/4-91/002 Method 1000.0

Species Prmepholes promelas

Nage 1 ot 5

PpKC1CR Test Number L
Dilrttion preparadon 3n ormat?ton Comments

KCI CHM number CFIN 01e1

StoCk preparation
30 g KCVL Disaolve SO g KCl in 1-L

Daiooizad water

Dihition prep mg/L 300 450 600 750 900

Stock volume mL 6 9 12 15 18

DilueoR volnme mL 994 991 988 983 982

Test or anism in ormatton Test information

Organism e et? Randomizin template

Date and times organisms

were born between
pZ..o2 1330 To iSap 145T Incubator number

a

0 m source AIS fiWr_vk OZZ-arZ. Artemia lot number

Transfer bowl information pH Temperature Oven tem ture LG7.91 2?1.o
Drying time q.koo

Daily feeding and renewal information

Day Date Morning feeding Afternoon feeding Test initiation renewal Analyst

time time or termination time

0
62-13-OZ J6g l632.

1

02 Z. IO 1645

2
6z15o2 lriso j65

3

62-1 - Z
4

02 1- z o z tb 1 b KEK
5

aZt8oa l 35 16-SR Ib3
6

oz-t9oz Iaq 14qo 1L3?

az-zo-cZ b l K

Control information

%Mortality

Average weight per larvae

Chv

IC25

Acceptanoe critaia

5 20/0

_ 0.25 mlarvao

KeK

Summary of test end oints

7-day LC50 7
0

NOEC
LOEC

04 e

W9. 6



CS lil O U IOII9 LLC Yage 2 o2 5

PpKC1CR Test Number IZ

Survival an

Day CONT ROL 300 m KCUL 450 m KCUL
A B C D E F G H I J K L

0
/0 /O 10 /0 /0 10 0 /0 /6 /0 d

1
/D /0 0 to 1 D /0 0 10 l0 /O 10 C

2
/o o /0 10 10 o to lo /o /o 1o 10

3 ? t? 6v jp Lv tO Il 10 10 f v lU tc

4
10 10 10 0 cv

?? ic? w O i?
? u I c?

5

/p tp 10 10 l0 l0 10 10 lo /0 /D /0

6

lo lo l? o la 10 l? o d /D /a to

7 w /0 /0 y?d 10 16 to a 16 /o t0

A p?.?? mg
??a do A? 0 k to?? ?

B Pan Larvae weight ?ng
ZyD ?? gV ll7 G?

0? Z4p
??.?nt?ma-s ? 4?0

Calculations and data reviewed ?

Comments



...a a we?us 7ylUllUll3p LLt.

Survival and Growth Data

Page 3 oi 5

PpKC1CR Test Number 12-

Day 600 m KCUL 750 m KCVL 900 m KCUL
M N 0 P R S T II V W X

0

/0 /0 /0 10 /0 D lb 10 /0 /0
1

/0

1
/o /o to tb /o io io Vo 1-14 9 id 10

2

/p /p /Q Qd 0 AO CP y?id ?? ? 73d by

3

10 Ip ?U 1 10 8 C? ?1? ? ost?

4 1 0 9t et ec a g a c i 5? ?
5

q Ct AS

6

1? lo q S q4 -f
A 7d sqd 33 3?f ? ?IA

q ? 44 3 7 s 3 3 3 Z

A - Pan we3ght mM . pvl 114011
b

10GV? jp
s-Pan Larvae weighcmg

1? oqb ?q3 ??.4 ?.?3 ri-?S ?.a? l??Z 16?3 to.1o i58o

Larvae weight m? ? A - B Ao g
?.

?
Z.

yOtl ?3l
s.

$
Z?10 f.?

?
1.

15
. 1.011

Calculations and data reviewed

Comments



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1000.0

Species

Pimephalespronielas

Quality

ControlVerification

of

Data

Entry

Calculations

and

Statistical

Analyses

Text

numberPpKCICR

12

Test

dates

February13-202002Revdwed

by

ooaotntlon

ma/1.

KCp

RepBole

InpW

oumberlarvoeF7oa1oumDer

of

larvee

A
-

Poo

we1QAt

mg

B-

Pan

LarveewelaAt

mt

Iame

w

1mO

-

A-

B

W

t/

IaMW

sumber

of

larvoe

ma

S.

mg

v
ybym

qry

A

10

10

14.72021.300

6.580

0.6580Control

B

10

10

14.68020.410

5.730

0.5730

C

10

10

14.65621.560

6.904

0.6904

100.0

0.6483

8.0

IWtappYqble

D

10

10

15.03321.750

6.717

0.6717

E

10

9

14.66320.570

5.907

0.5907

300

F

10

10

14.81221.500

6.688

0.6688

G

10

10

15.11221.590

6.478

0.6478
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PpKC1CR Test Number 12

1NHS Control Chemishy

Parameter Control Batch
OZ-17.-02. 1802

pH
S.U.

da9 P.07

DO
g0 1.p

Conductivity
31?1 3t9

wnhos/cm

Alkahnity

mg CaCO3/L
-10 69

Hardness
7mg CaCO3/L

Acceptance Criteriafor Daily Chemistry

Concentration

Acceptance Criteria

diluti0ns must be rernade if the

conduativity falls outside the

acceptable ran e

CONTROL 280 - 360

300 mg KCVL 840 - 890

450 mg KCVL 1100 - 1180

600 mg KCl/L 1390 - 1460

750 mg KCVL 1660 - 1710

900 mg KCl/L 1890 - 1950

KC1 Stock

25 KCl/L

67000 - 76000



muvroumentai i esting solutions LLC

Dai

Concenhition

CONTROL

300 mg KCI/L

450 mg KCUL

600 mg KCl/L

750 mg KCUL

900 mg KCI/L
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H S.U.
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Conductivity

cmn n

Temperature
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H S.U.
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PpKCICR Test Number 1 Z
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Envirpnmental Testing Solutions LLC Yap 6o25

PpKC1CR Test Number. f Z.

i

CONTROL I pH S.U. J 8.o lo

450 mg KCI/L

600 mg KCUL

750 mg KCUL

900 mg KCl/L Conductivity

wnhos/cm

Temperature
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R31 1111-1 1049 jaqe

zV3 I 2tl.s I zl 7 zy. 0 zq.? I 2q. s

Iniaal qFinal I inaal n Final I Inital IFinal t Initiat

M 00



Environmental Testing Solutions LLC

Sodium Chloride Chronic Reference Toxicant Control Chart

for Ceriodaphnia dubia

using Moderately Hard Synthetic Water

Test number Test date 7-d IC25 Cr S

g/L NaC1 g/L NaC1

cv

1 12-13-00 0.88

2 12-17-00 0.91 0.89 0.02 0.40 0.55 0.02

3 12-17-00 0.89 0.89 0.01 0.40 0.55 0.01

4 12-19-00 1.01 0.92 0.06 0.41 0.57 0.06

5 12-19-00 0.97 0.93 0.06 0.42 0.58 0.06

6 01-09-01 0.95 0.93 0.05 0.42 0.58 0.05

7 02-06-01 1.11 0.96 0.08 0.43 0.59 0.08

8 03-07-01 1.04 0.97 0.08 0.44 0.60 0.08

9 04-04-01 1.02 0.98 0.08 0.44 0.60 0.08

10 05-09-01 1.10 0.99 0.08 0.44 0.61 0.08

11 06-06-01 1.07 1.00 0.08 0.45 0.62 0.08

12 07-10-01 1.05 1.00 0.08 0.45 0.62 0.08

13 08-08-01 1.02 1.00 0.08 0.45 0.62 0.08

14 09-12-01 1.02 1.00 0.07 0.45 0.62 0.07

15 10-10-01 1.03 1.01 0.07 0.45 0.62 0.07

16 11-01-01 1.00 1.00 0.07 0.45 0.62 0.07

17 12-05-01 1.05 1.01 0.07 0.45 0.62 0.07

18 01-09-02 0.91 1.00 0.07 0.45 0.62 0.07

19 02-05-02 1.07 1.01 0.07 0.45 0.62 0.07

Note 7-d IC25 7-day 25% inhibition concentration. An estimation of the concentration of

sodium chloride that would cause a 25% reduction in Ceriodaphnia

reproduction for the test population.

CT Central tendency mean IC25.

S Standard deviation of the IC25 values.

Sa75 Standard deviation corresponding to the the 75th percentile CV.

SA.75 0.45 as determined by USEPA for the method and endpoint.

SA90 Standard deviation corresponding to the the 90th percentile CV.

Sa90 0.62 as determined by the USEPA for the method and endpoint.

CV Coefficient of variation of the IC25 values.

USEPA. 2000. 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.

01-0S-02x1s
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Environmental Testing Solutions LLC

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia

using Moderately Hard Synthetic Water

Test
Tat date

Control Control Mesn

nnmba Survival Reproductlon
CV cr MSD PMSD cr

for Control

% offipring/female % Reptoducoion % for PMSD %
CV /o

1 12-13-00 100 21.8 11.6 2.6 11.8

2 12-17-00 100 24.0 16.0 13.8 3.5 14.6 13.2

3 12-17-00 100 25.6 4.6 10.7 3.3 12.9 13.1

4 12-19-00 100 24.8 9.5 10.4 4.6 18.4 14.4

5 12-19-00 100 25.1 19.2 12.2 5.0 19.8 15.5

6 01-09-01 100 28.0 8.4 11.6 3.5 12.4 15.0

7 02-06-01 100 22.1 10.1 11.3 3.1 14.2 14.9

8 03-07-01 100 24.0 8.3 11.0 2.4 10.1 14.3

9 04-04-01 100 25.0 10.0 10.9 2.9 11.8 14.0

10 05-09-01 100 27.9 8.9 10.7 3.1 11.0 13.7

11 06-06-01 100 27.8 5.8 10.2 3.5 12.5 13.6

12 07-10-01 100 25.0 9.4 10.1 2.8 11.2 13.4

13 08-08-01 100 30.9 2.4 9.6 2.7 8.7 13.0

14 09-12-01 100 28.6 6.6 9.3 2.7 9.4 12.8

15 10-10-01 100 24.9 8.8 9.3 2.5 9.9 12.6

16 11-01-01 100 27.0 6.5 9.1 3.1 11.6 12.5

17 12-05-01 100 24.8 9.1 9.1 4.8 19.5 12.9

18 01-09-02 100 27.5 7.5 9.0 4.5 16.3 13.1

19 02-05-02 100 23.1 10.1 9.1 2.6 11.1 13.0

Note CV Coefficient of variation for control reproduction.

On average the CV for control repnoduction is 9.1% in Environmental Testing Solutions LLC

Lower CV bound determined by USEPA 10ie percentile 8.9%.

Upper CV bound determined by USEPA 90 peventile 42%

MSD Minimum
Significant Difference

PMSD Peccent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the

control and treatment that can be declared statistically significant in a whole effluent toxicity test. On

average a significant difference occurs for Environmental Testing Solutions LLC chronic toxicity

tests when a toxicant reduces Ceriodaphnia reproduction by 13.0% from the control.

Lower PMSD bound determined by USEPA 10te percentile 11/a

Upper PMSD bound determined by USEPA 90i pencentile 37%.

CT Central Tendancy mean Control Reproduction CV or mean PMSD

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

Ceriodaphnia reproduction in chronic reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the

National Pollutant Discharge Elimination Progrun. EPA-833-R-00-003. US Environmental Protection Agency Cincinnati OH.

02-05-02.xls
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Control information Acmoxwc 1era Summary oftest end ints MgNoCVL

%of Male Adults v
S 20% 7-day LC50 1408

%Adults having 3 Broods /06 2 80% NOEC
%Mortali S 20% LOEC lmd
Mean Offspring/Female 73 215.0

offspring/female ChV A-qq.

tCV 10.? 400 % IC25 / 725

Dltrttlon prWwudon ?n ornaat3on Conrmosts

NaC1 CHMnumber N 060
Stock p1epat8tlon

100 g NaW Olve 50 g NaG in 500 ml

daiooixed

Dautian pw mg/L 600 800 1000 1200 1400

Stodc whmoe mL 9 12 15 18 21

Dduao vohtmemL 1491 1488 1485 1482 1479

in ornmtlonTest organimn Test ln ormatlon

age 424 - kS Randomizing late eLGpW

Date and times organisms

were born between

oZ-oA-oZ I53F ro t1to I Incubator number. Z

organism source 02 a113 YCTbatch A 02
Transfer bowl information H 6i C8 T z. Selenastrum batch dr

?

1

mnvironmental Testing Solutions LLC

Test start

Test end

Date

erc?Z
A Z_

Sodinm Chloride Chronic Reference Tozicant Test

EPA/60014-91/002 Method 1002.0

Specjea Ceriodapbnia dxbla

Time Analyst

l.-%1

1vo-

Yage 1 of 7

CdNaC1CR Test Number. 1i

CONTROL Survival and Reproduction Data

Day
1

2

3

4

5

6

Yomg prodaced

Adnlt mormllty

Yomg pradaad

Adabt taortalky

YomB prodoad

Adult mortalltq

Yomig produced

Adult mormuty

Yoang produced

Aduk nmortaIIty

Young prodmced

Adult morhllty

7 Young produced

Total yoan8 produced

Final Adnk Mortalfty

X for 3IBioods

Replicate number

1 2 3

Q

rZ

L

0
4

L.l L 1 t_
I ?-

5 1 6 1 7

L

V-

U
l._ I 1.._

12 O I2 O /O 113

8
1

9
1

10

0
%.-

l.- 1... --

L

Calcalations and data reviewed

X
Test Rmawa Feodin and Randomization Record Label

Tue Wed Thu Fri Sat Sun

az-Q5 ot-. Oz-ol oZ bf oz cfl azjo



Concentration

%Mortali ?

Mean Offspring/Female ZZ. -1

%Reduction from Control 1 T

Concentration

%Morfali

Mean Offspring/Female -Cldk

%Rednction from Control

----
?..? v.....swis uK4

flaWkst nlm1ber
DoyF0p?odneed

1 2 3 4 S 6 7 8 9 10

a1t mortdty

2 Yo0 Fodaeed

?Adal aorhHt7 l. L L.
3 Yom9prodoeed 3 ? O O O Q Q
4 Yatpt odaced S

Addt moetality

5 Yomg prodooed 49

Adult mortaltly

6 YounpAurpa tZ O o O O C I O
Adak mortalityL-L-YIP 13 /0 I /Z I

Total ymprodoad ZS 2Z ZO 20 ZS Zq zz Z ZS
Flnal Adalt Mortalk ? L L. tz.

600 mg NaCUL

800 mg NaCUL

ragc z oi i

CdNaC1CR Test Number

Calculations and data reviewed ?
Survival and Reproduction Data

Dav

1

2

3

4

5

6

7

Yoq prodnced

Aduft mortality

Yomig produced

Adalt morfallty

Yo-g produced

Adnlt mortality

Yomg produced

Adult mortality

Young produced

Adnit mortality

Yomg produ-d

Adolt mortaltty

Young produced

Total young produced

Replicate number
1

Q

I Z

25

2

l..

?

L

O

10

19

3

L

ZZ

4

L
O

L
7
L
O

L.

l I Z
Z5

5

L
0

L
?
L
O

23

6

0
L-

L

L

i9

7

0

?

L

L
ll

ZS

8

L

L

L

O
l..

U
l..

ZI

9

?
L

0
L

L

L

Zq

10

?
L
G
L

?

L

lr

2q

Calcalations and data reviewed



Concentration

%Mortali 0
Mean rin emale 12. $
%Reduction from Control ?

Environmental Testing Solutions LLC

1000 ma NaCUL

1200 mg NaCUL

S rvlval and

Page 3 oi? 7

CdNaC1CR Test Number. ?q

4

5

u Reproduddon Data

mmober
4 5 6 7

T
L L. L L

O I/?

I ? 7

LQ

? L
Z
?

7

1

2

3

6

Yomt p?odac?

Adolt mor3
Yo??
A6?t mosb?

Ya? pt?oid

Yuag?
Adak a?o?

Yoe? p?
Aduk moy
Yomg Prodaoed??

7 YotPr?
Total

yommt prodnad

Iinal Addt Mortalltv

0
L

L

-L

0

I

22

2 3

d
L

O

11

o
L

?
O

t._.

/

22

o1 0
l._??
2-

C

23 Zo
19. 21 18 Ip

10

Concentration

%Mortality

Mean 4ffsprinz/Female

%Reduction from Control

14 .
3.9

Calculations and data reviewed 4
Survival and Reproduction Data

4
Dgy

Re nmiber

5 6 7 8 9 10

1 23
Q

L C

1

2

3

4

Yomg produced

Adult moetallty

Yomg produced

Aduit mottality L
Yomg produced

Adult mortality r
Yomg prodnoed Z3
Aduk

mormllty

S
Yoant prodnced

Adak mortaNty

6 Yomg pmduced

Adult morhBty

7 Yomg produced

Total yom produced

Final Adak Mo

L

lo g I Z 15

U

tions and data reviewed ?



Environmental Testing Solutions LLC
Page 4of 7

CdT1aC1CR Test Number.

1400 mit NaCUL

Day

1 Yomg Produmd

2

3

4

5

6

aaak m6rmny

Yomg produced

Adult mortallty

YoU Peodno

Aduk morhiity

Young Prodaced

nauu mortaity

Yomg prodaad

Young produced

7 Yomg poduoed

Total young Prodaoed

l Fbud Adolt Mottalitv

Survival and Reproduction Data

1
I 2

L

C

0

3 4

C

Reocate number

5 6

?
3

L-

4
L-I L

v

Q Q
?

?4

0

z 14

7

?

? 61Q

8 L 9 lo

Q

nI

s

0

1

L L
z o

? l. L

44

Concentration

%Mortali o
Mean offspring/Female g
%Reduction from Control 78.8

Calculations and data reviewed



Environmental

Testing

Solutions

LLC

sraasttcW

Analyses

8rtDrc

2/SQQ

8ed

Dm

2/12N23OeDroiCammwft

TM

D
LablD PfoeoooL

3

u000

24.00021.OOp

600

24.000

n.ppp

?W

Soo

21000

19.00022.000

1000

22000

17.00022.000

1200

16.000

9.000

10.000

1400

5.000

7A00

2000

C?y.

INwN-11f??

Mr

DCmmo123.1001.000023.100

J00

23.1001.000023.100

800

22.7000.982722.700

1000

19.9000.861519.900

1200

12800

0J341

12.800

1400

4.900

02I21

4.900

?

Tab

?6ro0aw

D
Tea

umeaps

nanW

d?mb?m

p

0.01

rtlerta

TaK

irldioca

equ1

?-

o
-

0.49

tlYP?WTeq1-W-

0.05

NOEC

Dwnef?

Tat

Soo

swvbm

Ce4CKR6PS-Fav.

TsW%

gohdom

PPAP

91-PPA

Amhve

m

TrIbpp?etla

S?q0ID

RFF-AdTadot

Sa@TOR

NACLSadhmchlaidsTatSyKdsCDCwWdwhnidohia16.00012.00015.00015.000

8000

16.000

9.000

19.000

2Z000

7

e

9

10

?000

20.00025.00023.00023.00027.000

22000

??

21000

22.000

26OOp

upM

23400

19.00025.00021.00024.00024.00019.00023.000

20A00

19.00021.00016.00018.000

?

SAO

W

7

7.000

6.000

00.000

I1id

M?c

CVSG

I-Tgod

6olak

N

?

19.

CrMeal

MSD

11t?u

000

27.00010.091

10

?

20.000

26000

9.000

10

0.000

23.100

1A000

19.00025.000

10394

10

2297

2371

23.100I.000017.00023.000

0J?

2?

2571

22.7000.982710.175

10

8000

I8000

2.846

2.287

2371

19.9000.8615

282t1

10

9.161

2.2$7

2571

0.000

7.000

47.570

10

12.800

05541

16.188

2.287

2371

4.900

02121

?

CrltlI

Skew

Kort

1.013699293

1.035

-0.269182039-0.7692876934.451139I5.08631706

LOEC

pV

TU

MSD?

1000

891.42719I

M?

?B

?E

F?b

df

23709232770.11129538551.996.2037037

13E24

554

Polot

myL

SD

9SX

CL

Lb.

1.80

Raampb

ICOS

853.9285714124.95858754063833333897.604249

1-

.901

IC

IO

936.428571455.2530467I788.86666671003.449466

IC15

1007.46478937355I4641890.18269231033.676681-0.7789

2226

IC20

I040

2032487717984.57142861066.136275

03918

?

107233521119.234799091030.745614

1I
00.905816-0.0937

IC?

1170.14084525.776237541123.0130681213.401099

IC50

1231.6455724.336355661176.5986811265.47256I

-0.0.3315

1609

DOaRespade

Pfot

1-tail

0.05

level

of

significance02-05-02.xls



Environmental

Testing

Solutions

LLC

Chronic

Whole

Effluent

Toxicity

Test

EPA/600/4-91/002

Method

1002.0

Species

Ceriodaphnia

dubia

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

7est

uumberCdNaCICR

19

Test

dates

February

5-12

2002

Reveiwed

by

ConcentratlouRepllcatenumberSurvival

Averuge

rsproductfouceemdmtof

Foum

mg/l.

NaCI

1

2

3

4

5

6

7

8

9

10

-rbd-MControl

22

24

21

19

22

24

25

25

27

22

100

23.1

10.1

Not

appable

600

24

23

22

20

20

25

24

22

26

25

100

23.1

9.0

0.0

800

25

19

22

25

23

19

25

21

24

24

100

22.7

10A

1.7

1000

22

17

22

19

23

20

19

21

18

18

100

19.9

10.2

13.9

1200

16

9

10

18

12

15

15

8

16

9

100

12.8

28.2

44.6

1400

5

7

2

4

5

6

7

7

6

0

100

4.9

47.6

78.8

Dunnetts

MSD

value

PMSD

MSD

MinimumSignificantDifference

PMSI

-PercentMinimumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimumpercentdifterettcebetween

the

control

and

heaktetd

thet

cen

be

declaredstatisticallysignificant

in

a

whole

effluenttoxicity

test.

On

average

a

significantdifferenceoccurs

for

Environmmta

Testio8

Solutiona

LLC

chtoic

toxicity

tests

when

a

toxicantreducesCeriodaphniareproduction

by

13.0%

from

the

control.

Lower

PMSD

bound

determined

by

USEPA

101h

percentile

11%.

Upper

PMSD

bound

determined

by

USEPA

90m

percentile

37/a

7hc

lower

and

upper

bounds

were

calculated

by

the

USEPA

using

393

tests

conducted

from

33

laboratories

fa

CoodqpJudareptoduaion

in

cJuminreferencetoxicanttests.USEPA.

2000.

Understanding

and

Accounting

for

MethodVariability

in

Whole

EffluentToxicityApplications

Under

the

NationalPollutantDischargeEliminationProgram.EPA-833-R-00-003.

US

FnvitoomtmtalProtection

Agency

Cincinnati

Oli.



Cdr1aClCR Test Number. ?
MHS Control Chemisby

Parameter Control Batch-a2
az-o-7-ol

pH
S.U. 8.10 Oq

DO
1.1

Conductivity

ari

Alkalinity
04 bb

mg CaCO3/L

Hardness
?g RO

CaCO3/L

Acceptance Criteriafor Daily Chemistry

Concentration

Acceptance Criteria

dfla1O05 must be remade f the

conductivity falls outside the

le rmo

CONTROL 280 - 360

600 mg NaCI/L 1390 - 1590

800 mg NaCUL 1780 - 1970

1000 mg NaCUL 2190 - 2370

1200 mg NaCUL 2550 - 2740

1400 mg NaCUL 2910 - 3160

NaCI Stock 110500 - 116300



VV\Y1V113 AJ.t

600 mg NaCI/L

800 mg NaCI/L

1000 mg NaCUL

1200 mg NaCI/L

1400 mg NaCVL

CdNaC1CR Test Number 1 q

Initial
p Final I Initial PYna1 I Initia

Sracx conOXrrvrr/ //63ob
I I??lao ito9oo



600 mg NaCUL

800 mg NaCUL

1000 mg NaCI/L

1200 mg NaCUL

2y. 2-
1 zy. y I Zy. -? I X3

hdda Pina1 Initial Plnal

ltoZoo

CdNaC1CR Test Number -

g.lo t.-110

? 77.P


