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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION EXECUTIVE SUMMARY

Report Date August 25 2008

1 Facility Discharger Kingston FossilPlant TVA

2 County State Roane Tennessee

3 NPDES Permit TN0005452

4 Type of Facility Fossil Fueled Steam Electric Generating Plant

5 Receiving Stream Clinch River

6 1Q10 156

7 Sample Tested 002

8 Dates Sampled August 38 2008

9 Average Flow on Days Sampled MGD 1351.2 1357.1 1357.1

10 Pertinent Site Conditions No unusual conditions reported Production

operation data will be provided upon reguest

11 Test Dates August 512 2008

12 Test Type Short term Chronic Definitive

13 Test Species Fathead Minnows Pimevhales Droomelas

DaPhnids Ceriodaphnia dubia

14 Concentrations Tested

PimephalespromelasOutfall 002 6.25 12.5 25 50 100

Intake 100

Ceriodaphnia dubia Outfall 002 6.25 12.5 25 50 100

Intake 100
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15 Permit Limit Endpoint Outfall 002 IC5 100

16 Test Results Outfall 002 PimephalespromelasIc 25 100
Ceriodaphnia dubia IC 25 100

17 Facility Contact Cynthia W McCowan Phone 865 717 2180

18 Consulting Testing Lab Environmental Testing Solutions Inc

19 Lab Contact Jim Sumner Phone 828 350 9364

20 TVA Contact Cynthia L Russell Phone 256 386 2755

21 Notes Outfall 002 samples collected August 38 2008 showed no toxic effects to fathead

minnows or daphnids The resulting IC 25 values for both species were 100 percent
Exposure of fathead minnows and daphnids to intake samples resulted in no significant

differences for growth or reproduction from controls based on Homoscedastic tTests
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METHODS SUMMARY

Samples

1 Sampling Point Outfall 002 Intake

2 Sample Type Outfall 002 Composite

Intake Composite

3 le Information

Date Time DateTime Arrival Initial Date Time
ID Collected Received Temp TRCt Of Last UseMMDDYYTimel MMDDYYTime j MM DDYYTime

080308 0900 08002
0088 0043 0088 00890000

080408 1400 1.4 0.10
000888 000655 000888 11112121245

Intake
0088 0045 0088 00890000

080408 1400 2.0 0.10
00880067 0088 1111221

002
0088 0065 0088 00890000

0806 08 1415 1.9 0.10
00880087 0088 11112210

Intake

000888 000676 000888 000898000000

08 0608 1415 2.4 0.10

000888 000899 000888 111111122700

002
008800780 088 0 0980000

08 0808 1420 0.8 0.10
0088 1110 0088 11112203

080708 0900 080908 1117
Intake 08 0808 0800 08 0808 1420 0.7 0.10 0810 081120

0811081123
Represents the period of time during which the 24hourly aliquots were collected

All times listed are in ET
tTotal residual chlorine

4 Sample Manipulation Samples from Outfall 002 and intake were warmed to test temperature

25.0 1.00C in a warm water bath
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Test Organisms Pimephales promelas Ceriodaphnia dubia

1 Source A uatox Inc Inhouse Cultures

2 Age 19 hours old 24hours old

Test Method Summary

1 Test Conditions Static Renewal Static Renewal

2 Test Duration 7 days Until at least 60 of control

females have 3 broods

3 Control Dilution Water Moderately Hard Synthetic Moderately Hard Synthetic

4 Number of Replicates 4 10

5 Organisms per Replicate 10 1

6 Test Initiation Date Time 08 0508 1100 ET 08 0508 1215 ET

7 Test Termination Date Time 081208 1000 ET 08 1208 1153 ET

8 Test Temperature Mean 24.60C Mean 24.80C

24.1 25.0C0 24.5 25.30C

9 Physical Chemical

Measurements Alkalinity hardness total residual chlorine and conductivity were
measured at the laboratory in each 100 sample Daily temperatures

were measured in one replicate for each test concentration Pre and
post exposure test solutions were analyzed daily for pH and dissolved

oxygen

10 Statistics Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software Tidepool Scientific

Software McKinneyville CA
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TOXICITY TEST RESULTS see Appendix B for Bench Sheets

1 Results of a Pimephales promelas Chronic 7day Toxicity Test

Genus species Type I Duration

Conducted August 512 2008 using effluent from Outfall 002

Test Percent Surviving

Solutions time interval used

Effluent 1 2 3 4 5 6 7

Control 100 100 100 100 100 100 100

6.25 100 100 100 100 100 100 100

12.5 100 100 100 100 100 100 100

25 100 100 100 100 100 100 100

50 100 100 100 98 98 98 98

100 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions Mean Dry Weight mg
Effluent icate numb

1 2 3 4 Mean

Control 0.938 0.829 0.781 0.688 0.809

6.25 0.908 0.854 0.828 0.731 0.830

12.5 0.831 0.753 0.705 0.833 0.781

25 0.824 0.702 0.713 0.668 0.727

50 0.809 0.861 0.714 0.745 0.782

100 0.778 0.752 0.823 0.780 0.783

Intake 0.667 0.816 0.716 0.824 0.756

IC2 5 Value 100 Calculated TU Estimates 1.0 TUc
Permit Limit 100

Permit Limit 1.0 TUc
95 Confidence Limits

Upper Limit NA
Lower Limit NA

TUa 100 LC5o TUc 100 IC
25
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TOXICITY TEST RESULTS see Appendix B for Bench Sheets

2 Results of a Ceriodaphnia dubia Chronic 7day Toxicity Test

Genus species Type Duration

Conducted August 512 2008 using effluent from Outfall 002

Percent Surviving

Test time interval used day

Solutions
SElutins 1 2 3 4 5

Effluent 6 7

Control 100 100 100 100 100 100 100

6.25 100 100 100 100 100 100 100

12.5 100 100 100 100 100 100 100

25 100 100 100 100 100 100 100

50 100 100 100 100 100 100 100

100 100 100 100 100 100 100 100

Test Solutions Reproduction youngfemale 7 days
Effluent

1 2 3 4 Dat5a repc6
ate

7 e8r 9 10 Mean

Control 27 28 29 29 30 29 30 29 31 32 29.4

6.25 28 33 32 33 32 30 30 33 29 32 31.2

12.5 33 33 34 35 35 36 32 33 34 33 33.8

25 35 38 33 33 35 34 34 34 34 34 34.4

50 37 37 38 34 39 32 29 36 35 35 135.2

100 33 40 38 42 34 41 37 36 34 39 137.4

IC2 5 Value 100 Calculated TU Estimates 1.0 TUc
Permit Limit 100

Permit Limit 1.0 TUc
95 Confidence Limits

Upper Limit NA
Lower Limit NA

TUa 100 LC5o TUc 100 IC25
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TOXICITY TEST RESULTS see Appendix B for Bench Sheets

2 Results of a Ceriodaphnia dubia Chronic 7day Toxicity Test
Genus species Type Duration

Conducted Augzst 512 2008 using water from Intake

Percent Surviving

Test time interval used das

Solutions
Solutins 1 2 3 4 5 6 7

Effluent

Control 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 I 100

Test Solutions Reproduction younglfemale 7 days
Data relicate number

Effluent 7 8 91 2 3 4 5 6 7 9 1100MMeaan

Control 27 29 28 30 31 30 28 30 27 32 29.2

Intake 39 40 33 36 35 34 35 37 38 36 36.3

IC 25 Value 100 Calculated TU Estimates 1.0 TUc
Permit Limit NA

Permit Limit NA
95 Confidence Limits

Upper Limit NA
Lower Limit NA I

TUa 100 LC5o TUc I00 IC2 5

REFERENCE TOXICANT TEST RESULTS See Appendices A and C

Species Date Time Duration Toxicant Results LC 5o1C25

Pimephales promelas 08 0508 1130 7 days KCI 0.69 gL IC 25

Ceriodaphnia dubia 080508 1200 7 days NaCl 1.09 gL 1C 25
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PHYSICAL CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests of TVA Kingston Fossil Plant Outfall 002

performed August 512 2008

Test Sample ID Temper CC Dissolved emgL pHSU Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final jmhos cm mglL CaCO3 mglL CaCO3 Chlorine mg L
Control 24.7 24.2 7.7 7.5 7.62 7.38 307 62 91

24.6 24.8 24.1 24.5 7.5 8.0 6.6 7.9 7.43 7.87 7.16 7.54 290 324 59 63 86 94

6.25 24.7 24.4 7.8 7.5 7.51 7.37 302
24.6 24.9 24.1 24.7 7.6 8.2 6.5 7.9 7.32 7.61 7.14 7.52 292 312

24.8 24.4 7.8 7.5 7.50 7.3912.5 303
24.7 24.9 24.2 24.6 7.6 8.2 6.5 7.9 7.32 7.59 7.16 7.55 295 319

25 24.8 24.4 7.8 7.5 7.50 7.42 299
24.7 24.9 24.2 24.6 7.6 8.1 6.5 7.9 7.29 7.60 7.27 7.58 294 314

50 24.8 24.3 7.9 7.5 7.52 7.46 297
Z 24.7 24.9 24.1 24.5 7.7 8.1 6.7 7.9 7.25 7.62 7.32 7.58 293 312

100 24.8 24.4 7.9 7.5 7.53 7.58 295 115 137 0.10
24.7 24.9 24.3 24.5 7.8 8.1 6.8 7.9 7.17 7.63 7.43 7.72 288 304 111 118 131 146 0.10 0.10

24.8 24.3 8.0 7.6 7.40 7.49 220 81 98 0.10
24.6 25.0 24.1 24.5 7.8 8.2 6.9 8.1 7.18 7.59 7.23 7.64 203 234 72 89 95 99 0.10 0.10

Control 24.7 25.0 7.7 7.9 7.62 7.50 307 62 91

1 24.6 24.9 24.7 25.2 7.5 8.0 7.8 8.2 7.43 7.87 7.32 7.66 290 324 59 63 86 94

6.25 24.8 25.0 7.8 7.9 7.51 7.50 302
3 24.7 24.9 24.6 25.2 7.6 8.2 7.8 8.1 7.32 7.61 7.32 7.65 292 312

12.5 24.8 24.9 7.8 7.8 7.50 7.51 303
12.5 24.7 24.9 24.7 25.1 7.6 8.2 7.7 8.0 7.32 7.59 7.33 7.65 295 319

.425
25 24.8 24.9 7.8 7.9 7.50 7.52 299

24.7 24.9 24.7 25.3 7.6 8.1 7.7 8.0 7.29 7.60 7.37 7.65 294 314

50
24.7 24 8

24.9 24.62 48
25.2 7.7

79
8.1 7.7

79
8.0 7.25752

7.62 7.43
758

7.74 293 29
7

312

100 24.9 24.8 7.9 7.9 7.53 7.69 295 115 137 0.10
24.7 25.0 24.6 25.2 7.8 8.1 7.8 8.0 7.17 7.63 7.54 7.85 288 304 111 118 131 146 0.10 0.10

Intake 24.8 24.9 8.0 7.8 7.40 7.58 220 81 98 0.10

24.5 25.0 24.6 25.2 7.8 8.2 7.7 8.2 7.18 7.59 7.44 7.69 203 234 72 89 95 99 0.10 0.10

Overail temperature C Average Minimum Maximum

Pimephalespromelas 24.6 24.1 25.0

Ceriodaphnia dubia 24.8 24.5 25.3
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SUMMARYCONCLUSIONS

Outfall 002 samples collected August 38 2008 showed no toxic effects to fathead minnows or

daphnids The resulting IC25 values for both species were 100 percent Exposure of fathead

minnows and daphnids to intake samples resulted in no significant differences for growth or

reproduction from controls based on Homoscedastic tTests
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1 Pimephales vromelas

Tests were conducted according to EPA821R02 013 using four replicates each

containing ten test organisms per treatment Test vessels consisted of 500 mL plastic

disposable cups each containing 250 mE of test solution

2 Cerioda hnia dubia

Tests were conducted according to EPA821 R02 013 using ten replicates each

containing one test organism per treatment Test vessels consisted of 30mE
polypropylene cups each containing 15 mL of test solution

DEVIATIONS I MODIFICATIONS TO TEST PROTOCOL

1 Pimeohales promelas

None

2 Ceriodayhnia dubia

None

DEVIATIONS MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1 Pimephales promelas

None

2 Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICALMETHODS

1 Reagents Titrants Buffers etc All chemicals were certified products used before expiration

dates where applicable

2 Instruments All identification service and calibration information pertaining to

laboratory instruments is recorded in calibration and maintenance logbooks

3 Temperature was measured by SM 2550 B

4 Dissolved oxygen was measured by SM 4500 0 G

5 The pH was measured by SM 4500 H B

6 Conductance was measured by SM 2510 B

7 Alkalinity was measured by SM 2320 B

8 Total hardness was measured by SM 2340 C

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

OUALITY 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 EPA821 R02013 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 7day chronic tests with results expressed as IC25 values in gL KCI or NaCl

2 Standard Toxicant Potassium Chloride KCl crystalline for Pimephalespromelas

Sodium Chloride NaCl crystalline for Ceriodaphnia dubia

3 Dilution Water Used Moderately hard synthetic water

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

1 NPDES Permit No TN0005452

2 USEPA Short Term Methods for Estimating the Chronic Toxicity of Effluents and

Receiving Waters to Freshwater Organisms EPA821 R02013 October 2002

3 Standard Methods for the Examination of Water and Wastewater 20h Edition 1998

4 Quality Assurance Program Standard Operating Procedures Environmental Testing

Solutions Inc most current version
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Kingston Fossil Plant Biomonitoring

August 512 2008

Appendix B

Chain of Custody Records and

Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page I of 1

Clieftj TVA Environmental Testing Solution Inc Delivered By Circle One

Proja Name Kingston Fossil Plant 351 Depot Street I UPS Bus Client

PO umber NA Asheville NC Other specify Courier Service

FFaacciilliittyy S ampled SKaTmF pledV 28801 2880 1GeelComn Comments General

Note Diss Mtls Bottles filtered collected onsite during each
NPDES Number TN0005452 Phone 828350 9364

sampling event each sample location Diss Metls are then
stored at TVA 4200 Greenway Dr

CollectedBy Shelton Fax 8283509368
Slaabmorpalteosr ya

re collected and shipped on ice to the contract

All times are Eastern

Container
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Inches

KIF Outfall 002 Comp 080408 W 1 2.5

am W NNM
KIF Intake Comp 08 04 08 ffk5 1 1 OCT

am B

Outfall 001 Start 08 03 08 0900 am

Outfall 001 Finish 08 04 08 0800 am

Intake Start 08 03 08 0900 am

Intake Finish 08 04 08 0800 am

Sample Custody Fill In From Top Down

Relinquished By Signature Date Time Received By Signature Date Time
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

cliexW WA Environmental Testing Solution Inc Delivered By Circle One

Proj Name Kingston Fossil Plant 351 Depot Street FedEx UPS Bus Client

PO Aurmber NA Asheville NC Other specify Courier Service

Facility Saoq led KIF 1 28801Facility Sampled KIF 28801 GN oentee

r
aDl isCso mMmtlesn tBs ottles filtered collected onsite during each

NPDES Number TN0005452 Phone 8283509364 sampling event each sample location Diss Metls are then
stored at TVA 4200 Greenway Dr

Collected BY j Shelton 7 Fax 828350 9368 Samples are collected and shipped on ice to the contract

laboratory

All times are Eastern

Container

Field Identification Number Flow R

Sample Description Volume MGD Mark as Appropriate

Collected

Date I Time CIIIs Yes IfeesT TL AvTe Burace Appear

Inches

KIF Outfall 002 Camp 080608 2e 1 2.5 l

am GCT

KIF Intake Camp 08 06 08 C1t 1 1 GCT

Outfall 001 Start 08 05 08 0900 am

Outfall 001 Finish 08 06 08 0800 am

Intake Start 08 05 08 0900 am

Intake Finish 08 06 08 0800 am

Sample Custody Fill In From Top Down

Relinquished By Signature Date Time Received By Signature Date Time

0 P7osG 6e 0906 Oa Nis

Instructions Clients should fill in all areas except those in the Laboratory Use block Biomonitoring samples are preserved by storing them at 40C and shipping them in ice The hold time for each sample
is 36 hours from the time of collection Therefore please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time fi ame Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday

Il
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

Clienr TVA Environmental Testing Solution Inc Delivered By Circle One

Projegi Name Kingston Fossil Plant 351 Depot Street FedEx UPS Bus Client

PO kimber NA Asheville NC Other specify Courier Service

Facility Sampled KI 28801 General Comments
Note Diss Mtls Bottles filtered collected onsite during each

NPDES Number TN0005452 Phone 8283509364 sampling event each sample location Diss Metls are then
stored at TVA 4200 Greenway Dr

Collected By Loi Shelton Fax 828350 9368 Samples are collected and shipped on ice to
laboratory

the contract

All times are Eastern

Container

Field Identification Grb Comp Collection Date Time oume FMD arakA rrte

Sample Description Volume hGD
Collectedosa Ap mite

Date Time Balaas s Yes IfYesi No Tmce

Nnches anc

KIFiZ iuilf3 i00F Comp 0808 08 6 r y 15 GCT

KInFt a ke Camp 08 08 08 125

Outfall 001 Start 08 07 08 0900 am

Outfall 001 Finish 08 08 08 0800 am

Intake Start 08 07 08 0900 am

Intake Finish 08 08 08 0800 am

Sample Custody Fill In From Top Down

Relinquished By Signature Date Time Received By Signature Date Time

Instructions Clients should fill in all areas except those in the Laboratory Use block Biomonitoring samples are preserved by storing them at 40C and shipping them in ice The hold time for each sample
is 36 hours from the time of collection Therefore please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame Samples
shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday



IETS
Page 1of6

I S rnron u t1Tr sWn 9 5OI Inc

Chronic Whole Effluent Toxicity Test EPA 821 R02013 Method 1000.0

Species Pimephalespromelas

Client TVA County Roane

Facility Kingston Fossil Plant Treatment Non treated

NPDES TN 0005452 Outfall 002

Project AWV L

Dilution prep information J Comments
Dilution prep 6.25 12.5 25 50 100

Effluent volume mL 156.25 312.5 625 1250 2500

Diluent volume mL 2343.75 2187.5 1875 1250 0

Total volume mL 2500 2500 2500 2500 2500

Test organim informaTest in ormation
Organism age liAcats otz Randomizing template 6we
Date and times organisms 0Q040t l6c Incubator number
were born between

Organism source ATtXC 6A’rc Pe 0oot Artemia lot number l 0

Transfer bowl information pH Temperature C Total drying time

I b66b Date Time in eA2.01 Jos

Average transfer volume 0 L3N Date Time out o1 oa U
Oven temperature

Dailyfeeding and renewal information

Day Date Morning Afternoon Test initiation Control water Sample numbers Analyst

feeding feeding time renewal or batch used used

time termination time

01 Oi’Oe MU I 13o osI4 o t80toOl lo

odorof a oo 1,0 10 SMA00 oc f 0 0 4,0 2 A
2 oucn o 0 66 11q1C folA fA O J0 2I 4

3 ofarof 0 0 1qtb too 09 i A 090906b 26 4 Z

6 iit o 101R O 3 Soi 1 ods toI IO4a O 1

7

Control information Acceptance criteria Summary of tetendpoints
Mortality 9 20 7day LC50 ioo7

Average weight per initial larvae NOEC Iib 07

AveraIge

weight per surviving larvae 0 90 ?0.25 mgarvae LOEC t OOZ

1ChV ioc67

Ic25 I0ol
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i
PPage of6

4

Species Pimephalespromelas Date 6CjSo
Client TVA Kingston Fossil Plant Non treated

I Survival and Growth Data

Day CONTROL 6.25 12.5

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

10o0 0IC 10 to 0 to toO
1ob0t 0 0 0 0 C 0 it to t0

210 10 t0 It 10 0 10 0 1o t0o o to

4 10 10 10 Io to to 10 10 t 10 to k0

Jo 0o 0 0 0 0o tt 0 0 0 1o

10 10 I 10 10 10 10 0 I0 10 10 10
7 7I I 1 im UtU brismis

101 10 to 10 I1 0 to 0 0 to 10 I C
A Pan weight mg

Tray color eode kS’LVQ
Analyst AA1L44 It4C 76 1X m a Iv3s73 IISi I14Il 13r71 IN aHL 4

B Pan Larvae weight

mg

Analyst L ZZ1 A 4613N14 7 lj3PU3 A 4411i s 7

Larvae weight mgA B
I qi I I 6.0 c0o VS4 g 113 1 aN SS 1 8.35

Weight per initial number

of
larvCa eIn itimal gnumber ooff laarravea e 00 op

A
O O O bY W b

Average Percent

initial from control 0.28 0 0 L0ol

number of

larvae m

Comment codes c clear d dead fg fungus k killed m missing sk sick sm unusually small

I
ig unusually large dr decanted and returned w wounded

Calculations and data reviewed 4

Comments
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Page 3 of6

I LtInq oI o

Species Pimephalespromelas

j Client TVA iKingston Fossil Plant Non treated Date po OS oa

I

Survival and Growth Data

Day 25 50 100
MIN0 P R S T U V W X

C C o to 10 0 10 0 0 0 O

I D 10 I D 1ro O I O 0

2 10 10 10
ILt IIQ0 10 t0 I10 10 10

I I 10 10 to1 0

I

C1I0

oI D
Il I 10 to0 too

t
toO 11 0

lo I I o IcD lo 0 I0c 0 io

I

6 to 10 to 10 1 1 Oo1 0 0
A Pan weight mg
Tray color code Us
Analyst jA I14 t I 3I4 I 1 N4 31m11 ob s1Q I1iA’SI1 ttc is 18 zQt

B Pan Larvae weight

I mg 43I Ana1l3yCs t AR1J L43U Q3 4 wl1 10 4W al I lzj3 WO 0A 4on Ic401 Hcu
Larvae weight mg A B

I 24 1.0 15 t69 o a61 iA AS la 1.52 9.2S 140

Weight per initial number

oflarvae mg x 4V qNj
CnIunmitibaelr of larvae 6AI

Average Percent

weight per reduction 47 3.3Z 3.27
initial from control 0.121 102o3I

number of

larvae m

Comment codes c clear d dead fg fungus k killed m missing sk sick sm unusually small

Ig unusually large dr decanted and returned w wounded

Calculations and data reviewed

I IComments
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Page 4 of 6

EW W T IIN Nn SMi n Is

Species Pimephalespromelas

Client TVA Kingston Fossil Plant Non treated Date GscjioM

Survival and Growth Data

Day 100 Intake

Y Z AA BB

1 0 1t21 0 ICQ0

20 10 10 1

IO I0 Ilo I0

I O 10
6 l O r e

7 IS
10 10 to t0

A Pan weight mg

Tray color code

Analyst L44

B Pan Larvae weight

mg
Analyst 8

Larvae weight mg A B
I ia .1 6i 1 16 44

Weight per initial number

of larvae mg
C Initial number of larvae

I
Cb

ot
Average Percent

weight per reduction

initial from control 0a b

number of M
Llarvae g

Comment codes c clear d dead fg fungus k killed m missing sk sick sm unusually small

Ig unusually large dr decanted and returned w wounded

Calculations and data reviewed JL

Comments
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TVA Kingston Fossil Plant Outfall 002

August 05 12 2008

PimephalespromelasChronic Whole Effluent Toxicity Test

EPA821 R02 013 Method 1000.0

Quality Control

Verification of Data Entry Calculations and Statistical Analyses

Environmental Testing Solutions Inc Project number 3992

Reveiwed by

Not for Compli Assessment Interral Laboratory QC
Conceatratlon Replicate aitial nambleor f Final numbero f A Panw eght B Pha Larvae tarvaeweght mg Weight Sanviviog Meanw eight Coeffideatofvrarlatoa Weight IIittnunmber Means rvival Meanw eightI Cailefidat or Pemet reductionfr om

lavw lava Mm weightlmt AB anmberaflarvae mg Survivaganamberdof tu .40 ofl arvae Initial number of variatinn ja cotr l

larive mg inohutvae ng I uiarr

A I 0 1 0 13.44 22.82 9.38 0.938 0.938

Control a I io 14.78 23.07 8.29 0.829 0.809 12.9 0.829 100.0 0.809 12.9 Not applicable
C 10 10 15.12 22.93 7.81 0.781 0.781

D 10 10 14.05 20.93 6.88 0.688 0.688

10 10 13.23 22.31 9.08 0.908 0.908

6.5 F 10 10 15.75 24.29 8.54 0.854 0.830 8.9 0.854 100.0 0.830 8.9 2.6

G 10 10 15.39 23.67 8.28 0.828 0.828

1 0 10 14.41 21 32 7.31 0.731 0.731 1
I0 1 0 13.71 22.02 8.31 0.831 0.831

12
1K2

.5
t1 OI0I

0
t1O0 1144 4680 2221 1533 77 5035 00 775035

0.781 8.0
00 775035

100.0 0.7811 8.0 3.5

I 0 10 33 14.45 22.7 8.33 0.833

M I 0 1 0 14.59 22.83 8.24 0.824 0.824

25
N0 1100 1I 00 1143 2411 2210 2534 77 1032 0i771032

0.727 9.3
0007 7731013200.0

0.727 9.3 10.2

P 10 10 14.81 21.49 6.68 0.668 0.668

I 0 1 0 14.46 22.55 8.09 01 09 0.809

50 R 10 10 13.10 21.71 8.61 0.861 0.961
S I 9 15.86 23.00 7.14 0.793 0.714

T I 0 13 8 10 21.33 7.45 0.745 0.745

U 10 10 15.62 23.40 7.78 0.778 0.778

V 10 10 14.95 22.47 7.52 0.752 0.752

100 W 10 10 13.38 21.61 8.23 0.823 0.783 3.8 0.823 100.0 0.783 3.8 3.2

X 10 10 12.92 20.72 7.80 0.780 0.780

Y IO 10 14.61 21.28 6.67 0.667 0.667

100 Intake
Z 10 10 14.41 22.57 8.16 0.816

01756 10.24.57 0.816

AA 10 10 14.37 21.53 7.16 0.716 0.716

a10 10 14.28 22.52 8.24 0.824 0.824

Outfall 002 MSD Minimum Significant Difference

Duanet’s MSD value 0.1205 PMSD Percent Minimum Significant Difference

PMSD 14.9 PMSD is a measure of test precision The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test

Intake

Duaneti’s MSD value 0.1257 Lower PMSD bound determined by USEPA 10th percentile 12
PMSD 15.5 Upper PMSD bound determined by USEPA 90th percentile 306

Lower and upper PMSD bounds were determined from the 10th and 90th percentile respectively of PMSD data from EPA’s WET Interlaboratory Variability Study USEPA 2001a IUSEPA 2001 b

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



TVA Kingston Fossil Plant Outfall 002

August 0512 2008

Statistical Analyses

EnvironmentalTestingSolutionsInc

Larval Fish Growth and Survival Test 7 Day Growth

Start Date 852008 Test ID PpFRCR Sample ID TVA Kingston Fossil Plant Outfall 002
End Date 8 12 2008 Lab ID ETS Envir Testing Sol Sample Type DMR Discharge Monitoring Report

Sample Date Protocol FWCHR EPA821 R02013 Test Species PP Pimephales promelas
Comments Non treated

Conc 1 2 3 4

DControl 0.9380 0.8290 0.7810 0.6880

6.25 0.9080 0.8540 0.8280 0.7310

12.5 0.8310 0.7530 0.7050 0.8330

25 0.8240 0.7020 0.7130 0.6680

50 0.8090 0.8610 0.7140 0.7450

100 0.7780 0.7520 0.8230 0.7800

Transform Untransformed 1Tailed Isotonic

Conc Mean NMean Mean Min Max CV N tStat Critical MSD Mean NMean
DControl 0.8090 1.0000 0.8090 0.6880 0.9380 12.859 4 0.8196 1.0000

6.25 0.8303 1.0263 0.8303 0.7310 0.9080 8.923 4 0.425 2.410 0.1205 0.8196 1.0000

12.5 0.7805 0.9648 0.7805 0.7050 0.8330 8.023 4 0.570 2.410 0.1205 0.7805 0.9523

25 0.7268 0.8983 0.7268 0.6680 0.8240 9.302 4 1.645 2.410 0.1205 0.7641 0.9322

50 0.7823 0.9669 0.7823 0.7140 0.8610 8.403 4 0.535 2.410 0.1205 0.7641 0.9322

100 0.7833 0.9682 0.7833 0.7520 0.8230 3.755 4 0.515 2.410 0.1205 0.7641 0.9322

Auxiliary Tests
Statistic Critical Skew Kurt

Shapiro Wilk’s Test indicates normal distribution p 0.01 0.98911625 0.884 0.10828099 0.3313661

Bartlett’s Test indicates equal variances p 0.60 3.62678957 15.0862722

Hypothesis Test 1 tail 0.05 NOEC LOEC ChV TU MSDu MSDp MSB MSE FProb df

Dunnett’s Test 100 100 1 0.12047456 0.14891788 0.00483747 0.00499789 0.46326116 5 18

Treatments vs DControl

Linear Interpolation 200 Resamples

Point SD 95 CLExp Skew

IC05 13.913

IClO 100

IC15 100

1C20 100

1C25 100

1C40 100

IC50 100

kiJO0208 05 08data



TVA I Kingston Fossil Plant Intake

August 0512 2008

Statistical Analyses

C Environmental Testing Solutions Inc

Larval Fish Growth and Survival Test 7 Day Growth

Start Date 852008 Test ID PpFRCR Sample ID TVA I Kingston Fossil Plant Intake

End Date 812 2008 Lab ID ETS Envir Testing Sol Sample Type DMR Discharge Monitoring Report

Sample Date Protocol FWCHR EPA 821 R02013 Test Species PP Pimephales promelas

Comments Non treated

Conc Ao 1 2 3 4
DControl 0.9380 0.8290 0.7810 0.6880

100 0.6670 0.8160 0.7160 0.8240

Transform Untransfotned ITailed Isotonic

Conc Mean NMean Mean Min Max CV N tStat Critical MSD Mean NMeanDControl 0.8090 1.0000 0.8090 0.6880 0.9380 12.859 4 0.8090 1.0000

100 0.7558 0.9342 0.7558 0.6670 0.8240 10.176 4 0.823 1.943 0.1257 0.7558 0.9342

Auxiliary Tests
Statistic Critical Skew Kurt

Shapiro Wilk’s Test indicates normal distribution p 0.01 0.97357935 0.749 0.04262499 0.9586298FTest indicates equal variances p 0.63 1.82961154 47.4672279

Hypothesis Test Itail 0.05 MSDu MSDp MSB MSE FProb df

Homoscedastic t Test indicates no significant differences 0.12569582 0.15537184 0.00567112 0.00836846 0.44187054 16
Treatments vs DControl

Linear Interpolation 200 Resamples

Point SD 95 CL Exp Skew

1C05 75.962

IClO 100

IC15 100

1C20 100

IC25 100

1C40 100

IC50 100

indicates ICestimate lestsha n the lowest concentration

kiJ00208 05 O8data



TVA I Kingston Fossil Plant Outfall 002

August 0512 2008

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA821 R02 013 Method 1000.0

Daily Chemical Analyses

Project number 3992
Eronmental Testing Solutions Inc

Reviewed by

Concentration Parameter D D Day 2 Da 3 D 4 Da 5

Control

pDCAHOlokn adSlmiuUngc

i
t

tLiyv

i

tmy gO bxmChaoCs cOm3

Initia73l7.15

4.0963

Fina7l

7.3.77

Initia73l

782 .24

Fina7l

7
2.64

Initia73l

75

06.3536

Fina7l7
3.5

Initia73l

771.226

Fina7l7
5.84

Initia73l

7806

.785

Fina7l

7
Initia73l

840 .320

Fina7l

7
4.56

Initia72l

79

5D

036

6Fina7l

61.66

Hardness mg L CaCO3 92 94 86

6.25
DCTpOoeHnm

d

S

pmuUecgr

t

aibvt iu

re OC

hoslcm

273.7440 8607

27.743 663

273.4741 3267

27.472 724

273.7430 2727

274.73 619

2734.750 7797

274.75 127

273.8460 1084

274.7 92

2724.895 2627

27.744 452

273.7405 0568

2764.1 545

12.5
TDCpeOomHn

dS
pmuUegcr

t

a

bivt ui trye uCm

hos cm
2734.704 0766

27.743 666

273.4741 7596

27.742.294

273.4703 A278

27.473 956

2734.705 7776

274.75 258

27248.95 8609

274.75 119

27284.95 5277

274.74 555

273.7405 0749

274.61 765

25
TDCpeOoHmn

dS
pmuUecrg

t

aLivtu

it

rye j’uCm 2ho4s l7c

m 72.749674

274.73.658

2734.714 4776

2774.2 459

2724.792 8879

27743639

273470882

2747.5 828

2724.869 0805

274.75 339

272.4859 8174

727.45 606

722.1759 5889

2746 35

50
TDCpeOomHn

dS

p

uUecr taivtuitrye A’Cm

hoscm
272.7459.8703

27743.597

2734.715 7722

2747.3 542

2724.729 8558

27744.5

273T7406.8900

2747.5 478

2724.895 8039

2747

2

272.8469 1237

274.75 362

2794.759 8984

27.463 276

TpDC HeOolm

n
dSmpuUegcr

t

aLivt ui trye m
hoscm

272.4759 4828

2774.5 653

2734.750 7894

27.744 354

2724.791 94871

274.75 487

272.469.3689

2747.7 172

27248.85 8909

27.746
89

272.8495.7148

27476 465

27247.95 4899

2744.64 388

100 Alkalinity mgbL CaC03 111 11 116

Hardness mgtb CaCO3 131 13 1
Total Residual Chlorine mg 0.10 0.10 0.1

TDpCHeOom

n

dpSmueUgrc atLitv

u

irt

e C

h oscm
2724.742 8826

274.75 426

272.4834 4097

274.74 385

2724.813 8840

27.476 454 27.475

9973

2747.5 838

272.8403 3169

27.485 105

272.4803 6237

274.74 467

2724.704 6909

27.462 933

100 Intake Alkalinity mgb CaCO3 83
72

Hardness mgb CaCO3 99 99 95
otal Residual Chlorine mg 0.10 0.10

0.10

Temperature 24.8 24.4 24.7 24.5 24.9 24.5 24.8 24.2 24.7 24.1 24.6 24.4 25xU 24.3



Page 5 of6

VI nmnn Tan pq Iouto I1V

Species Pimephalespromelas Date cgoso8
Client TVA i Kingston Fossil Plant Non treated

Daily Chemistry

0 I 2

Concentration Parameter

CONTROL H SU
DO mgL I lt 11 7.1 7.6 7 1 1

Conductivity

jAmhos cm I10 1

Alkalinity

mg CaCO3IL

Hardness

mg CaCO3IL

Temperature C 14.1 1 1 VA
pH SU

6.25 mg1 DO 7

Conductivity

jmhos cm SW 30

Temperature 0C lAI Q iAI

pH SU I79 b I Il2 J .3

12.5 DO 9L 7 to0 I I1

Conductivity 300
gmhos cM 0

Temperature 0C 2 21 4 A

25 DOmgL
Conductivity

gmhos cm i4

Temperature 0 C 21t4 24 1 t1 L44 i l

pH SU I SO39 1 S 13 I v 2 7

50 DO mgL 7 1 I

Conductivity

Amhosm 312
Temperature 0C L4 Zt 1 S 21 1 vA N

p SU I 0 7 S

100 DO mgL At

Conductivity 9

Mg CaCOL I I I

Hardness

TR chlorine mjL 0 1I

Temperature 0 QC a L4.1 lT L4

pH SU I 47t 1.4 1I

100Intake DOmL .0 1

Conductivity 01 sq
sgmhos’cm

Alkalinity

mg OL

Hardness
fum CCWnL

TR chlorine wL O 10

Temperature 0Cf L1 Z4 4.5

Initial Final Initial Final Initial Final



Page 6 of6

En vro fl ntllThutlqSn OIutriofIln c

Species Pimephalespromelas Date 0u5oe
Client TVA Kingston Fossil Plant Non treated

Day

Analyst 1r45eL A1 IA 61A

Concen Parameter

tration

CONTROL pH SU V7VL RSO1 7 3 L
I Conductivity 3 0 0 2CM

Alkalinity

mg CaCO3IL

Hardness
mg CaCO3L
Teperature C 4.1 A L
pH SU .5 SZ S1 ISS

6.25 DO mgL i fri
Conductivity

Temperature 0C L I I 4.6 A 1I

pH SU T7 S9 1 7.4 31t4

12.5 DOmgL R 1 o z

Conductivity Jt P QCK ZOO
jimhos cm
Temperature

0 C 3I iLL 14P At M
pH SU lSo I

I I ISLO SO

d25 DO mgL .8 8.0A 1 1b I

C gonnihdousc tcivMi

ty JOL 195 2 8

Temperature 0 C b4 4 tLqe b4L L l L 2
pH SU A6o007 leci

50 DO mgL AC .7 i

Conductivity zaoo 73 a Q5
Amnhoscm

Temperature 24 .5 7.9A

pH SU 2 1 6 1S So
100 DOImL 0 a 7

Conductivj ambos cm

Alkalinity

Hardness Ito

TR chlorine Io

Temperature 0 C ILa14 I A I M 4 q
pH SU I q 7I 0 3.5 1o 0

100 DO mgL ml IM I CoA
Intake Conductivi mlaZ3 la

Alkalinity TV1

Hardness Ci

TR chlorine 0.10

LTernerature 0C 2 tt 24L 0 v14

Page 26 of 76 Initial Final Initial Final Initial Final Initial Final
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Page I of7

Chronic Whole Effluent Toxicity Test EPA821 R02013 MVethod 1002.0

Species Ceriodaphnia dubia

Client TVA County Roane
Facility Kingston Fossil Plant Treatment Non treated

NPDES TN 0005452 Outfall 002

Project 38 L

Dilution prepat ion in ormation Comments
Dilution prep o 625 12.5 25 50 100

Effluent volume mL 15625 312.5 625 1250 2500

Diluent volume rL 2343.75 2187.5 1875 1250 0

Total volume mL 2500 2500 2500 2500 2500

Test or anism source information Test information
Organism age

I 24 hours old Randomizingtempe color

Date and times organisms were born Ot OR t40SO Incubator number
between

location

and shelf

Culture board 24

Replicate number I1 2 3 4 S 6 7 8 9 10 YWT batch

Culture board cu number II I IL I iIt sI

Transfer bowl information H .10 SU Temprature 21i C Selenastrum batch

Daily renewal information

Day Date

Teresnt eiwniatila tioorn Cobnattrcohl uwseadte

r

Samplue snedumbers
Analyst

termination time MV

2 Z 1 o0A ott6
3 O0to ORoot o1O0 1L

I 70t5 L k0.1e

0 11 0

Control information 2 Acceptance criteria Summary of tetendpoints
of Male Adults 07 7 20 7day LC50 I oc07
Adults having 3rd Broods to lOb ? 80 NOEC OCIZ

Me aMno rtOaliftyfs p r
ingFemale 2e01 7t4

I ZOt1 I IS0 offs9p20r
in g female LCOhVE

C
1106677

CV
l4.17il SA 1 40.0 IC25 1007

Page 27 of 76

I oto 1 2 Acpac rtra Sts ns



Page 2of 7

Species Ceriodaphnia dubia

Client Kingston Fossil Plant Non treated Date

CONTROL Survival and Reproduction Data

1 Replicate number

Day J 2 3 4 5 67 8 9 10
1 Young produced 0

Adult mortality U U U
I 221 Young produced p p C c a

Adult mortality IL L 1 L L

3 Young prod uced o 0 10IU c
Adult mortality L Ch

4 1 Young produced

dmorutalityl tVTI C
a

YAU 2aJ
Q Q

r You5ng produced 0 f 0 0 1 I 0 C
Adult mortality

6 Young produced Ii Ii 0 Io la I1T I 12

Adult mortality I T
7 1 Young produced I LA S S I1 1 I 15 gj7 L Ib

Total young produced T ZZ i 2 g zcq 30 Zei 31

Final Adult Mortality

Xfor 3rBroods I k

Concentration

I
Mortality

OffspringFemaleMean

CONC 6.25 Survival and Reproduction Data

picate number

Day 1 2 3 4 5 6 7 8 9 10

I Young produced 0 5 O
Adult mortality LI L

2 Young produced 0 Q Q oI 0 1 0 I 0 U
Adult mortality U

3 Young produced O L oa
Adult mortality L L t

4 fYoung produced 3 1
Adult mortality L
Young produced o 1 0 0 01 13 0 lb

Adult mortality Li 1 v i

6 Young produced 0t

I Adult mortality I j L I I LUI LL
7 1 1 LE s r Lr uce 7 r

TIotal

young produced Zs3 13 I 3 a 36 3o 3 l 2 r 3 7

Final Adult Mortality 1 U k L

Concentration

M0or tality 1
Page 28 of 76 Mean Offsprinpd demale1

Reduction f rom Control 17



Page 3 of7

Species Ceriodaphnia dubia

Client Kinuston Fossil Plant Non treated Date OAO0rO0

CONC 12.5 Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 5 9 to

1 Young produced O
Adult mortality V C L LI

Young produced o 01 0 IOIO O r O
Adult mortality 1 L L0

3 Young produced I O C
Adult mortality X C L L L L

3 Young produced uk 010 l0b AI
Adult mortality t k

4 Young produced J 3 I5 3I k b IAL?
Adult mortality t1

6 Young produced 10 C 0 O O 0
Adult mortality CI III

I Young produced j II 8 O7 r I

Total young produced 34 35 35 3 33ZL 353 .34 33

Final Adult Mortality C C C C C C

Concentration

Mean Offspring Female ,3.6 S

Reduction from Control tS .07

CONC 25 Survival and Reproduction Data
Replicate number

Day 2 3 4 5 6 7 8 I 9 10
y Young produced c O t

Adult mortality CLL C
2 Young produced o0 C I L 1 0 1n

Adult mortality L C C C CL I C
3 Young produced 0 0 0 10

Adult mortality C C UL LI
4 IYoung produced IE ci 1 Is I

Adult mortality C
5 1 Youngproduced J 12 I I 1j 0

Adult mortality C C
6 Young produced o 3

Adult mortality IIL tL
7 Young produced 2 I 1Ib Il 0 he 1

Total young produced 34 f 3N 3j3

1 Final Adult Mortality I L1 C I

IConcentration

otaiy 07
Page 29 of 76 Mean Offspring Female .3

Reduction from Control 1i 07



Page 4 of 7

Species Ceriodaphniad ubia

Client Kingston Fossil Plant Non treated Date OAoS02

CONC 50 Survival and Reproduction Data

Replicate number

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

I Young produced CD O 0

Adult mortality U U U
2 Young produced

Adult mortality L L L Lt 1

3 Young produced

Adultmortality j tI 1 U
4 Young produced II

Adult mortality j I I

Young produced o I A AW 4 t f

Adult mortality C V
6 Young produced iAO C

Adult mortality L k I k
7 Young produced z C 20 1 17 L 1 7 O I’l I

Total Young produced I LL n A T I Tj

iaAdutult Mortality aIt L I
I

Concentration

Mortality

Mean Offspring Female 3 S z

Reduction from Control A17

CONC 100 Survival and Reproduction Data
1Replicatenumber

Day 1 2 3 4 15 6 7 8 9 10

Young produced O 0 010 50

Adult mortality U U U U U U L

2Young produced O I00 O
Adult mortality U U H

3 Yoo ung produced I 6 r O
J Adult mortality J U U I U U I IL L

4 Young produced 4 3 s
Adult mortality

5 Young produced IO I C
Adult mortality c

CL

Z
k

O 13

6 Young produced 0 I O I O I 0
Adult mortality 1

7 Young produced 1d 20 2A 2.0 i 22I4 1 0 20 21

Total young produced 0 qO 3 A47 344 4 I lZo 3
1 Final Adult Mortality CU C C U t

IConcen tration

Mortality 0
Page 30 of 76 Mean Offspring Female 131 q4

Reduction from Control 21 2



9 F
Page 5 of7

Species Ceriodaphnia dubia

Client Kinuston Fossil Plant Non treated Date a8os o8

CONTROL Survival and Reproduction Data

Replicate number
Day

I 1 2 3 4 5 6 7 8 9 10

1 Young produced

Adult mortality

2 1Young produced 0 p Q9CI 0
Adult mortality

32 Young produced b0 O 0 K 0 0 V L j 0C
Adult mortality LJ L U L

4 1 Young produced

Adult mortality J I L L

5 1 Youngprodued
4I 0j 0 I

Adult mortality I

6 YAoudnulgt mproodurcteadl ity I jI b 0 la o CI

7 1 Young produced 1loj 1 IL Of 1

Total young produced I 2 c1 .3 C 22 o30 I 32
Final Adult Mortality 7

Concentration

IMortality 07
Mean Offsringemale

CONC 100 Intake Survival and Reproduction Data

Replicate number

9

Day I1 2 3 4 5 6 7 8 91 101 Young produced

I I O O
dult mortality L L L L L L L

Adult mortality L L L k L
2 Young produced o

Adult mortality LU 2 Li 2 L L K
4 Young produced 14 IS A 3 j 3 13 15

Adult mortality L
Young produced 00 lb 10 i I 2 0 ii t

J mortality IAdultt IJ II1
6 Young produced j 1 I 0II 0 ojL

Adult mortality L I L L

7 Young produed 7
Total young produced 3ci c4 0 a 36 3 34 aS3 31 JE at

I AduFlti nMaolr tality b2 TT L LU XI I U
C tr

I r T
Ci

Concentration

Mortality 07

Mean Offspring Female .5

Page 31 of 76
Reduction from Control



TVA Kingston Fossil Plant Outfall 002

August 0512 2008

Verification of Ceriodaphnia Reproduction Totals

Cd Environmental Testing Solutions Inc

IQ Control i 50
Relicate number Total Day

0
1 2 3 4 56 7 9 110 1234 atnu6m ber7 8 9 Total

0
0 FM0 0 00 1 0000000000 0

32 00 00 00000
0

00 00 00 00 23 00 00 0o00o W 00 000

0

0 0 00 00

45 30 30 40 03 0
4

131 30 131 30 40 2323 45 50 134 15 41143 41
4

132 40 142 152 144 14015

6 10I10I10 10 13 0 10 0 12 12 87 6 12 010 0 10 0 00 22

To7t
al 1 2147 2158 2159

a
21a 69 a1 31aa 30

a

21a59

a

31a70 29311a5

1a6

31a 26 219542 To7ta
l

23a07 23a 07 3189 131471392131 31a72 1
a

21a9

5

13 260 351 81 3157

1
315824

6.25 100
Replicate number Reicate number

Day 2 3 1 5 1 6 7 9j0 Total Day 7 otal

I .0

a

0
a

0 00 a0 0
a

0
a

0
S

0 0a

a

0
a

1 a0
a1.0 a0 nnnn

0 0 0 0
a

0a 0 0 0

23 000 0000 0 0 000 00 00 0 00 00 23

0
0 00 0000 00 00 00

o
000 0 00 00

4 4 3 3 5 3 4433 3 35 4 4 54 6 4 5 44 3 5 44
5 0 13 1 1o0 2 11 11 13 0 13 83 5 0 15 1 3 16 0 14 15 12 0 13 98
6 10 0 0 0 12 0 0 0 12 0 34 6 11 0 0 0 13 0 0 0 11 0 35
7 14 17 17 1 157 15 15 17 14 16 160T 7 18 20 21 20 17 22 1 8 2020 21 197

Total 28 33 32 33 32 30 303329 32 312 Total 3340 38 42 34 413736 34 39 374

12.5 Control 2

DIa

y

10 220a .03
a 40R eplic0a

te

nu6a0

m
ber70 a

0
aooo

90a

1

100

0
D1ay a

01 02
a

30 104 a
1l

l5ic06a

tel n
0um

be7r

0

8

0
a9 61

00
0 l70t9

23 00 00

0
00

0
00 00 00 00 00 00 23 00 00 0

00
0 0 0000

00
0 0 0 0 00

4 5 4 4 3 5 3 3 4 4 4 39 4 3 3 4 3 5 3 3 3 4 4 35
5 0 0 12 13 13 0 11 13 11 0 73 5 0 0 0 0 0 12 0 10 0 11 33
6 12 10 0 0 0 12 0 0 0 12 46 6 1110 10 13 12 0 0 10 0 77
7 16 19 18 19 17 21 18 16 19 17 180 7 13 16 1414 1514 17 13 17 147

Total 33 33 34 35 35 1 36 32 33 34 33 338 Total 27 22928303130 28 30 2732 292

25 100 Intake

Day2Replicy1a
te

2 3 4 5 nu6m ber7 8 9 10

TolDayicate

1 2 323 4 567
number

8 9 10
1 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0o 00 0 0
2 0 0 00 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
3 0 0 0 00 0 0 00 0 0 0 3 0 0 0 0 0 0 0 0
4 4 4 3 3 5 4 4 3 3 4 37 4 4 5 4 3 4 3 3 5 3 3 37
5 12 14 0 12 0 11 14 11 0 13 87 5 0 16 0 12 12 0 11 13 13 15 92
6 0 00 10 0 12 0 0 0 13 0 35 6 0 12 0150 0 13 0 0 0 0 40
7 19 20 20 18 18 19 16 20 18 17 185 7 7 19 18 21 19 18 194

Total 35 38 33 33 35 34 34 34 34 34 344 1 Total39403I 336353435373836 3



TVA I Kingston Fossil Plant Outfall 002

August 0512 2008

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

t EPA821 R02 013 Method 1002.0

Quality Control

Verification of Data Entry Calculations and Statistical Analyses
a Environmental Testing Solutions Inc

Project number 3992

Reveiwed by

Concentration Replicate number Survival Average reproduction C icient of Percent reduction from

1 2 3 4 5 6 7 8 9 10 offspring female variation pooled controls

Control 1 27 28 29 29 30 29 30 29 31 32 100 29.4 4.9 Not applicable

6.25 28 33 32 33 32 30 30 33 29 32 100 31.2 5.8 6.1

12.5 33 33 34 35 35 36 32 33 34 33 100 33.8 3.6 15.0

25 35 38 33 33 35 34 34 34 34 34 100 34.4 4.2 17.0

50 37 37 38 34 39 32 29 36 35 35 100 35.2 8.4 19.7

100 33 40 38 42 34 41 37 36 34 39 100 37.4 8.4 27.2

Control 2 27 29 28 30 31 30 28 30 27 32 100 29.2 5.8 Not atplicable

100 Intake 39 40 33 36 35 34 35 37 38 36 100 36.3 6.1 24.3

Outfall 002 MSD Minimum Significant Difference

Dunnett’s MSD value 2.192 PMSD Percent Minimum Significant Difference

PMSD 7.5 PMSD is a measure of test precision The PMSD is the minimum percent difference between the control and treatment that can be declared statistically

significant in a whale effluent toxicity test

Intake

Dunnett’s MSD value 1.526 Lower PMSD bound determined by USEPA 10 percentile 13
PMSD 5.2 Upper PMSD bound determined by USEPA

90e
percentile 47

Lower and upper PMSD bounds were determined from the I0th and 90th percentile respectively of PMSD data from EPA’s WET Interlaboratory

Variability Study USEPA 2001a USEPA 2001b

USEPA 2000 Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA 833 R00003 US
Agency Cincinnati OH

Environmnental Protection

UEnSvEiProAn me2n0t0a1l aP r2o0te0c1tbio nFAingael nRceyp

o

Crti n cIinntneartlia

b

OorHat

ory Variability Study of EPA Short term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes 1 and 2Appendix EPA 82 1B01004 and EPA 82 101 005 IS



TVA I Kingston Fossil Plant Outfall 002

August 0512 2008

9ad Statistical Analyses

a EnvironmentalTestng olutionsInc

Ceriodaphnia Survival and Reproduction Test Reproduction

Start Date 852008 Test ID CdFRCR Sample ID TVA I Kingston Fossil Plant Outfall 002
End Date 8112 2008 Lab ID ETS Envir Testing Sol Sample Type DMR Discharge Monitoring Report

Sample Date Protocol FWCHR EPA 821 R02013 Test Species CDCeriodaphnia dubia

Comments

Conc 1 2 3 4 5 6 7 8 9 10

DControl 27.000 28.000 29.000 29.000 30.000 29.000 30.000 29.000 31.000 32.000
6.25 28.000 33.000 32.000 33.000 32.000 30.000 30.000 33.000 29.000 32.000
12.5 33.000 33.000 34.000 35.000 35.000 36.000 32,000 33.000 34.000 33.000

25 35.000 38.000 33.000 33.000 35.000 34.000 34.000 34.000 34.000 34.000

50 37.000 37.000 38.000 34.000 39.000 32.000 29.000 36.000 35.000 35.000

100 33.000 40.000 38.000 42.000 34.000 41.000 37.000 36.000 34.000 39.000

Transform Untransformed 1Tailed
Isotonic

Conc Mean NMean Mean Min Max CVO N tStat Critical MSD Mean NMeanDControl 29.400 1.0000 29.400 27.000 32.000 4.863 10 33.567 1.0000

6.25 31.200 1.0612 31.200 28.000 33.000 5.813 10 1.878 2.287 2.192 33.567 1.0000
12.5 33.800 1.1497 33.800 32.000 36.000 3.637 10 4.591 2.287 2.192 33.567 1.0000

25 34.400 1.1701 34.400 33.000 38.000 4.157 10 5.217 2.287 2.192 33.567 1000o
50 35.200 1.1973 35.200 29.000 39.000 8.449 10 6.052 2.287 2.192 33.567 1.0000

100 37.400 1.2721 37.400 33.000 42.000 8.380 10 8.347 2.287 2.192 33.567 1.0000

Auxiliary Tests
Statistic Critical Skew Kurt

Kolmogorov D Test indicates normal distribution p 0.01 0.76377356 1.035 0.3247167 0.72868278
Bartlett’s Test indicates equal variances p 0.01 14.2226963 15.0862722

Hypothesis Test Itail 0.05 NOEC LOEC ChV TU MSDu MSDp MSB MSE FProb df

Dunnett’s Test 100 100 1 2.19152693 0.07454173 82.1466667 4.59259259 2OEI0 554
Treatments vs DControl

Linear Interpolation 200 Resamples

Point SD 95 CL Skew

IC05 100

ICIO 100

IC15 100

1C20 100

1C25 100

1C40 100

1C50 100

kiJUl0208 05 OMdata



TVA I Kingston Fossil Plant Intake

August 0512 2008

Start Date
T

Statistical Analyses

cow Environme ntal estinglolutionsinc

E oS Ceriodaphnia Survival and Reproduction Test Reproduction

Start Date 8 512008 Test ID CdFRCR Sample ID TVA I Kingston Fossil Plant Intake

End Date 812 2008 Lab ID ETS Envir Testing Sol Sample Type DMR
Sample Date Protocol FWCHR EPA 821 R02013 Test Species

DCDM RCeDriiosdchaaprhgnei aMduobniiatoring

Report

Comments

Conco 1 2 3 4 5 6 7 8 9 10DControl 27.000 29.000 28.000 30.000 31.000 30.000 28.000 30.000 27.000 32.000
100 39.000 40.000 33.000 36.000 35.000 34.000 35.000 37.000 38.000 36.000

CDo Cnco n
t1r 0o0l

Me23a69n

320000

N
M11e 20a4n03

020
M2e3a96n

2
30000

M23iT37n r00a00n00s

form

MU34an20xt r00a00n00s

formeCdV

56 07 9786

N1100

t

Sta8t

068

IC

Triatiicl1ea dl7

34
MSD1

526
Me33a22n

77I55so00t

onicN

M11e 00an000000

ASFh uTaxpeisilrti oairnyWd Tiiclekaslttses

s

T
eeqsut ailn dviacraiatensc enso rmpa

l

0d i4s3tr

ibution p 0.01

01
97S62ta82t66is15t56ic72

15
6.5C40r1 i8t0i68c8a9 l5

3

0.22S9k7e1w7
57 0.7K17u5rt098

THHryoepmatomothsecenestdissa sTvtsei csD

tt

TCIeotsanti tlri

no

dl0i

c0a5t

es no significant differences 1.5M26S0D1u9
78

0.0M52S2D6p0
95 2M52S 0B5 3.87M22S2E2

22 2F2PEr o0b7 1d f18

Linear Interpolation 200 Resamples
Point SD 95 CL Skew

IC05 100

ICIO 100

IC15 100

1C20 100

1C25 100

1C40 100

1C50 100

kiJO02 .08 05 08data



TVA Kingston Fossil Plant Outfall 002

August 05 12 2008

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

EPA821 R02 013 Method 1002.0

Testing DailyEIonenC ITesting Solutions nc Chemical Analyses

r number 3992
Reviewed by

Concentration Parameter DaDayDa 1 Da 2 D3 D 4 Da 5 Da 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

pH SU 7.43 7.45 7.82 7.32 7.53 7.48 7 7.57 7.87 7.59 7.43 7.45 7.53 7
DO mg L 7.6 7.8 7.71 7 7.6 7.8 7.7.9 7.5 8.2 80 7.9 7.6 7
Conductivity unhos cm 310 324 305 3308 302 290

Control Alkalinity mgL CaCO3 59 63

Hardness niglL CaCO3 92 86

Temperature 0C 24.7 24 24.6 24.8 24.7 25.2 24.6 24.9 24.8 25.2 24.8 25.1 24.9 24.1

pH SU 7.48 7.4 7.43 7.32 7.47 7.59 7.57 7.61 7.59 7.57 7.44 7.55 7.65

6D O25 uL 7.6 7 7.7 7.8 7.7 7.8 7.7 7.8 8.0 8.1 8.2 7.8 7.6 7.9

6.25 Conductivity Pnhos cm 300 312 302 307 304 292 300

Temperature 0C 24.7 24 24.8 24.6 24.7 25.0 24.7 24.9 24.8 25.2 24.7 25.1 24.9 25.2

pH SU 7.46 7.4 7.45 7.33 7.32 7.47 7.56 7.57 7.59 7.59 7.57 7.44 7.54 7.65
DO mgL

7.6 7.8 7.7 7.7 7.7 79 77 7.8 8.0 8.0 82 78 7.7 7.9

12.5 Conductivity mhoscm 300 307 296 300

Temperature C 24.8 24.8 24.8 24.9 24.7 25.1 247 24.7 24.8 24.8 24.7 21 0 24.9 25 U
pH SU 7.47 7.49 7.46 7.37 7.29 7.48 7.56 7.60 7.60 7.60 7.58 747 7.55 7.65
2D5O mgL

7.6 7.9 7.7 7.7 7.7 79 78 7.8 8.0 8.0 8.1 78 7.8 725 Conductivity hosc 294 314 298 302 29294 298

Temperature 24.8 24.8 24.8 24.7 24.8 25,3 2437 24.8 24.9 24.7 2447 2 24.9 24.9

pH SU 7.50 7.52 7.52 7.43 725 753 760 7.66 7.59 7.62 7.53 7.58 7.74
DO mgIL 7.7 7.9 7.7 7.7 78 79 79 7.9 8.0 8 8.1 7.8 7.8 750 Conductivity mhoscm 293 312 295 293 293 29

Temperature C 24.8 24.6 24.8 24.7 248 25.2 247 25.0 24.9 24.8 24.7 24.1 24.9 24.9

pH SU 7.54 7.57 7.58 7.54 7 17 765 7.63 7.78 7.59 7.74 7.58 7.67 7.591 7.85

DO gL 7.8 7.91 7.9 79 7.9 79 7.9 8.0 8.0 8.1 7.91 7.8 7.8

Conductivity mhoscm 294 28 294
100 Alkalinity mgIL CaCO3 111 18I I

Hardness mg1L CaCO 3 131 135 146

Total Residual Chlorine gL 0.0 0.10

Temperature 0C 24.9 24.9 24.9 24 24.8 25.2 24.7 24.9 25.0 24.6 24.7 241.9 2U 24.71

pH SU 7.42 7.55 7.49 7.53 7.18 7.69 7.59 7.67 7.361 7.55 7.33 7.441 7.40 7.64

DO mg L 7.8 7.8 8 7 8.0 7.7 7.9 7.7 8.1 8.2 8.2 8.0 7,9 7.8

Conductivit hoslcn 226 234 234 233 203 206 206
100 Intake Alkalinity mgIL CaC 3 83 897

Hardness mgIL CaCO3 99 95

Total Residual Chlorine mL 0.10 010 010

Temperature CC 1 24.8 24.9 24.91 246 24.9 25.2 2417 249 24.8 24.9 24.5 2.9 2U 24.9



If Page 6of 7

Species Ceriodaphnia dubia Date Ca oo
Client Kingston Fossil Plant Non treated

Daily Chemistry

Concentration Parameter

CONTROL pH SU 14l 7b
1

1 Ik

DO mgL 17d 1 O fII 18 I1L I

Alkalinity

Hardness

Temperature
0 C V4.1 24t VI 1 1SO

pH SU 1 7,4 7I78

6.25 DOmgL Mo 1 .1 1

Conductivity 3cc
Temperature 0C L4 2.4 ta s l

pH SU 1 9 U ,9 133 17 t0
12.5 DO mgL

Conductivity 3c 3 VI Ssoo I

Temperature
0 C vI lI4 L4 14 R4E

pH SU I

25 DOmgL I7 1

Conductivity ZOA 31A lei k

Temperature 0C 2 9A 2 .1 2.44

pH SU o I22 I 2S

10 DO mgL 7 1I I4

Conductivity 2 l
Temperature 0C 244.1 1g e 1

pH SU 37sa

100In ta ke DO mgL IA

I Conductivity

Alkalinity

mi CaCO fL

Hardness

TR chlorine ing L 0.10 I I 0

Temperature 0C 2q 9 2 Al 1q1 24 2A
p SU 1 141L lAJ75 117.3 716 117

100In take IDO mgL r1 I I S0

Conductivity 2 Zl 13

Alkalinity 1 S

Hardness 9 I I C

TR chlorine mwL IIIII1 0 0 I1

Temperature OC 2 q 9 2 A 2q1 q 1 4IIC1L9 ZLj2

Initial Final Initial Final Initial Final

Page 37 of 76



I Es Page 7of7

Species Ceriodaphnia dubia

I Client Kineston Fossil Plant Non treated Date p oSL o R

Day

3 4 1 5 6

Concen Parameter

3 tration

3 CONTROL pH SU .1 10
DO mgL 7 G 7
Conductivity sc 30 PI

Alkalinity

MECCCV tt

Hardness
mg CaCO L

Temperature 0 C IT A to L5 iA t L 2 .1

pH SU 7 5i I 1V7 IS

6.25 DO mgL 0 2 1 A

Conductivity mnbowmZ01 Z011

Temperature 0C 2Vt I IA1 I btA
p SU ,4 I S41

12.5 DO rnmgg LQ 82 71

I

Conducti’ity bOsm 1 V o
Temperature C A1 1 L 1 R LS .0 4 1 6

pH SU 7I S6 S SS

25 DO mgL I 1 .0 S I

Conductivity Pd BOIL Lz

I
Temperature

0 C 116 b 1

I

50 SDUOpmgIL 6 1 O
i8

r

100 DO mg1L SA T

Teprtr Q 1 .1 t1VA4 7 31 I

pH S 1 6C5 I I I A I S
100 DO mmAgL I

I Intake Conductivity A13w tITR chlorine mh

I Temperature C I3 I’J r3 lb1 I Llq 17
pHU 773U I SS I .4

100 DO mg L t IA4

Intake ge 38uoctii

I
Hardness

chlorinTeR l l O

Initial Final initial Final Initial Final IInitial Finalj

Page 38 of 76
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Page 1 of

Environmental TestingS olutions Inc

Total Residual Chlorine

Orion Electrode Method Orion 9770
Matrix Water RI 0IO mgL

Meter Accumet Model AR25 pHIon Meter

Analyst
Iodide reagent

Date analyzed C Acid reagent

Calibration

0.10 mgL I 1.00 mgfL

Reference standard number Pcy l c1 9

Note For samples with a residual chlorine of 1.0 mg L the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard

Reference standard True value TV Measured value MV RS MVTV x 100
number mgL ng L acceptable range 90 to 110

C 0.50

Duplicate samle precision

Sample Sample ID Sample characteristics Residual chlorine RPD S D SD21 x 100
number I

I
I acceptable range 10S

1cto

Duplicaf ialt8X D OUU

Sample measurements

Sample Sample ID Sample characteristics Residual chlorine
number mWL

Blank shouldbe 0.10 mgI OOGoo

Os OS C010 l rYjjtQ oO X tI

C6p I CU’I Is UOUI
aofO’S0ZaxL NCiI LrCC1JC fiadje hclr aciI

lu o OsoS OdCIcAoLIFLF 0coo O CCO1

I oeao’kosao WVIN rIYnl C NC o
Iototo 43 0CC Ui o

OSOAOaI Ol KIF OLJTFALL0 OL LtW T T AVlC LteAVL

I
Note All samples were analyzed in excess of EPA recommended holding time iSminutes unless otherwise noted

Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x1100

I nubr igL mgfL acceptable range 90 to 110J

Reviewed by ZZuiZ
Date reviewedECZe

IPr 27 0
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Page 1 of

Environmental TeStingS olution Inc

Total Residual Chlorine

Orion Electrode Method Orion 9770
Matrix Water RL 0.10 mgL

Meter Accumet Model AR25 pHIon Meter

Analyst Iodide reagent F7ZS

Date analyzed L thhb d i?F J Acid reagent L eII IIIIII

Calibration

0.10 mgL I 1.00 mgL

Reference standard number

Note For samples with a residual chlorine of 1.0 mg L the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x 100

number mgL mgL acceptable range 90 to 110
Pis s33rl 0.50 0 1C6

Duplicate sample precision

Sample Sample ID Sample characteristics Residual chlorine RPD S D SD21 x 100
number

I acceptable range 10

cewollSCLUUAll N DibI on Lty se m00 id

cb Duplicate D 4D

Sam le measurements

Sample I Sample ID Sample characteristics Residual chlorine

n lmple Blank should beP rc0.10mg L holdingtime i

Lu brto ontrol standard AO’L

U00o08 0o’G .2 J Iht icke J 03 0
0190 A Maksm f l LuuTT nu cot 4 CQaI 3c4

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

Labratrycontrol standard

Reference standard True value TV Measured value MV RS MV TV x 100
number mg L mgL acceptablerane 0tolo

U J 0.50 031 ll

Reviewed by

Date reviewed L odJ



Page kCiG

Page I of3

7

s Envlonmental Testing SoiutionIns c

I ResidualCTholotarli ne

Orion Electrode Method Orion 97 70
Matrix Water RL 0.10 mgL

Meter Accumet Model AR25 pHIon Meter

Analyst F Iodide reagent i43 7 7J
Date analyzed OKgCr u IAcid reagent rL z ue

Calibration r1 0.10 mgIL I 1.00 mI

Reference standard number T s05 s1Lct mN65A
Note For samples with a residual chlorine of 1.0 rngL the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x 100

number mg L mgL acceptable range 90 to 110
T I491 1qJscj 0.50 o ccj

Duplicate sam le precision

Sample Sample ID Sample characteristics Residual chlorine RPD S DISD2J x 100
number acceptable range L10

otg5 AW XUUA

4,1 Duplicate D oc oo i

Sample measurements

Sample Sample ID Sample characteristics Residual chlorine

number mg L

Blank shouldbe 0lOmgfL L t13 v

I
010foi lo ViIs Nt J T2 C Cate I NLo oc13I Sr0oo c0o hAY VN ctCL ty1 a4CU

04t4Oi 40 CCk4 wz4 Ye4c rA 1e0 L 0caOCJC

I 0f0A1 li Sjt P S ce cai Cg
oftoAcA 16u VeWor VT P cr iiyvNo uAoy Oo0lt

t

l

IS QCA C CA141 9O2xazo th pTedwI e LO 001LC
ieii k N3IC OLUA I

Note All samnples were analyzed inexcess ofEPA recommended holding time 15minutes unless otherwise noted

I
Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x 100

I number mg L mg L acceptable range 90 to 110

Page4 11 of 10 RebvyijEew edZZ

Date reviewed Qj

Ic1
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Page Pg of

i o I st olutionsInc

I gEr
yi ronmcntal crgti 5nd ullonq IK Total Residual Chlorine

Orion Electrode Method Orion 97 70
Matrix Water RL 0.10 mgL

Meter Accumet Model AR25 pHIon Meter

Analyst Iodide reagent

Date analyzed Acid reagent

Calibration

i4I 1N 1 0.10 mg I 1.00

Reference standard number

Note For samples with a residual chlorine of 1.0 mg I the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x 100

number mg L mgL acceptable range 90 to 110

0.50 o 4Lq 6

Dup licate sample precision

Sample Sample ID Sample characteristics Residual chlorine RPD S D IJSD12 x 100

number acceptable range 10

Duplicate D Lo 00

Sample measurements

Sample Sample ID Sample characteristics Residual chlorine

number gL

Blank should be 1IO0 mgL ce

C4Oa CA WOc1oro id1 e S t Ir

tOjos 64k CCj iItYlPc 5 Col 0 O qIc80t9 a3 llahni bo g J4tI C ChNJAC CLN 1dtiCq1A yt I aw I L4

0AO0a1o0a 76ifQvCJgae tcatV CU CK I Cti cuLi yt Ofa o0

610t0 NLi xrscp 7T1 eiknr yo Lla CCIA

I4o0d ok It CVCA XiOM Co uWCod LCO
Note All samples were analyzed in excess of EPA recommended holding time 15 minutes unless otherwise noted

Laboratory control standard

Reference standard True value TV Measured value MV RS MV T x 100

number mg L mgL acceptable range 90 to I10

Reviewed by I AZUfl1
Date reviewed ar ORo i
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Page of j

IEnvyronmontal Testing Solutions Inc

Total Residual Chlorine

Orion Electrode Method Orion 97 70
Matrix Water RL 0.10 mg’L

Meter Accumet Model AR25 pHIon Meter

Analyst Iodide reagent

Date analyzed Acid reagent I

Calibration

0.10 mgL I 1.00 mgIL

Reference standard number

Note For samples with a residual chlorine of 1.0 mg L the calibration range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard

Reference standard True value TV Measured value MV RS MV TV x 100

number mg L mgIL acceptable range 90

I
to 110

nu grj 9 1 0.50 1I CM

Duplicate sample precision

Sample Sample ID Sample characteristics Residual chlorine RPD S D SD2J x 100

number mgL acceptable range 10

Ioodoqo CItUld pLL90ct CltS S c0 1
Duplicate D cosooova

Sample measurements

Sample Sample ID Sample characteristics Residual chlorine

number gL

Blank should be 010m

o4Coit016 1 N Yic O Cica Vt30 Cokoy olN

I a i ON eq 14 l’i t IC CC

Note All samples were analyzed inexcess of EPA recommended holding time 15 minutes unless otherwise noted

Laboratory control standard

Reference standard True value TV Measured value MV RS MVTV x 100

number mgIL mgIL acceptable range 90 to 110

0.50 0Li S Cji 7 j

rage 43 01 0

Reviewed by E I Z

Date reviewed GfOROv
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sPPage gof

4 EnvironmentalTesting SaIullonsi

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO3 L

Analyst 2 Time initiated

Date analyzed Titrate samples to Time completed J

pH 4.50 SU
Titrani normality and multiplier delermination

pH of Normality Normality N of 11SO0 pH Factor or Multiplier
Deionized Titrant check Begin End Total 5 ml Na2CO

3
x 0.05 E Nx 50000 100 ml sample

water reference standard ml ml ml 0.25 E NX 500
4.5 SU number number aeptable range 0.0180 0.0220

1 NE 3C I5 1I
lCA

Sly
f l L

Laboratory control standart C 2

Reference standard True value Sample Alkalinity MV RS MV TV x 100
number TV volume Begin End Total Multiplier mg CaCO3L acceptable range

mg CaCO3IL ml ml ml ml 90 to 110
15 35 T5 1 100

Id 2r

Sample Alkalinity RPD

nSuammbpeler

Sample ID
volmulm

e

Bemgli

n
Emnld Tmotla

l Multiplier mg CaCO3L
accSe ptDab leL SraDn 1g2e1

x
1100

0

0 qtLr’ll ffkS 1,1,0 5 i i’F

Duplicate B D
Sjn 3 5L 5 i

Matrix spike recoverv

Reference standard Spike value Sample
Spike alkalinity A

number SV volume Begin End Total Multiplier mg CaCO3IL
mgCaCOQL Iml ml ml ml

Sample alkalinity B Measured spike value MV R MV SV x 100
mg CaCO3IL MV A B acceptable range

mg CaCO3 L 75 to 125

Sapemeasureme nts IjI t ioi50

Sample volume Begin End Total Alkalinity

Sample number Sample ID mlml ml ml Multiplier mg CaCO L

1

tL356t 3 6livL3V 4.4 Tq c 4 4

u
oAf 4 7
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5
EinntaITes ngsofutionslinc

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO 3L

Analyst Time initiated I 4

Date analyzed L Titrate samples to Time completed

pH 4.50 SU
Titrant normality and multiplier determination

pH of Normality Normality N of H2SO4 pH Factor or Multiplier

Deionized Titrant check Begin End Total 5 ml Na 2CO 3 x 0.05 IE Nx 50000 100 ml sample
water reference standard ml ml ml 0.25 E Nx 500

45 S
U’b rn um4Zb2er d I fHnu mabZer 5LIIt

E I acceptable range 0.0180 0.0220

4 1 5 Z CA
iWCk 41C 0 C1

Laborato control standard

Reference standard True value Sample I I I Alkalinity MV RS MV TV x 100
number TV volume Begin End Total Multiplier mg CaCO3IL acceptable range

O io100
mg CaCO3fL

100 I
Im

lml
tv 9mlI CiI c29T0 2t2o L1k1.0

Duplicate sam ppler ecision

Sample Alkalinity RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3IL S D IUS D21 x 100

number ml ml ml ml acceptable range L 10

4 Duplicate B D C
a Y

Matrix spike recove

Reference standard Spike value Sample Spike alkalinity A
number SV volume Begin End Total Multiplier ng CaCO3IL

mgCaCO3L ml ml ml

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

mg CCO3 L
mMgV CAO’B

B
acc7ep5t atob le1 25ran

ge

le measurements

Sample volume Begin End Total Alkalinity
Sample number Sample ID ml ml ml ml Multiplier mg CaCO3IL

too r0 V 5i jLcjc

OY3 LA 4 i5

L6s0 o di Lk 3

69 Dq Lef4 rnas 14l Ci

oCotft e f SMTSLA J3uA

0004 05
j i GL

G7 Wknvo iln

n I rli i t la
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Einviofmm h esnneSoo t’i f l irC

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO 3L

Analyst Thie initiated

Date analyzed 8 Titrate samples to Time completed

pH 4.50 SU
Titrant normality and multiplier determination

Normality Normality N of H2SO4 pH Factor or Multiplier

Deionized T ck Begin End Total 5 ml Na2CO
3

x 0.05 E Nx 50000 100 ml sample

water reference standard ml 0.25 E Nx 500

45 SU number number VeepW xug 0.0180 0.0220

Laboratory control standard

Reference standard True value Sample Alkalinity MV RS MV TV x 100

number TV volume Begin End Total Multiplier mg CaCO3 L acceptable range

mg CaCOaLl ml ml ml 90 to 10
Ttct4 cr13 100 100 10

Duplicate sam le precision

Sample Alkalinity RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3L S D SD211 x 100

number ml ml ml ml acceptable range E 10

io 2 I t ICbA LJ I4Vg iA 3 161 S Q
e2 Duplicate cB At n d DDd

Matrix spike reco

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

CaCO3 L ml ml ml ml

S gc 1 1 12 i i ui9 IL

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

mg CaCO3 L MV A B acceptable rang

cmac oaLL 75 to 125

Sample measuremenj

Sample volume Begin En Total Alkalinity

Samplenumber Sample ID Ml ml ml Multiplier mg CaCO3 L

Sh il3 3 LL Ob eO3 k

C0A1 R kooln I O 18

oe ocoi 3 ar 9L3 f

01101610 2 4xw r io o I LE
o kqq9c 2 J I

Otolot o’z ol 2 j2i J n

PA4xA I LThtp rviP WPdr F I i4
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NE vnvffMmnt8I Terti Soitjons Inc

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO3 L

Analyst 6 Time initiated

Date analyzed I Titrate samples to Time completed

pH 4.50 SU
Titrant no and multi ier determinationL

PILO Normality Normality N of H2S0 4 pH Factor or Multiplier

Deionized TltratL check Begin End Total 5 ml Na2CO 3 x 0.05 E N x 50000 100 ml sample

water reference stan ml ml 0.25 E N x 500

f5 S UU number number table range 0.0180 0.0220

Laboratory control standard

Reference standard True value Sample Alkalinity MV RS MV TV x 100

number TV volume Begin End Total Multiplier mg CaCO3IL acceptable range

mg CCO3L ml ml ml 90 to 110

100 100 4 iCZ

Sample Alkalinity RPD

Sample Sample ID volume Begin End Total Multiplier mg CaCO3IL S D SD21 x 100

number Ml ml ml ml acceptable range 10

VA r 1 cx 53 5 tQ I S

Iuplicate B 153 101 3 4 J D IiS J1 i7 01

Matrix spike recover

Reference standard Spike value Sample Spike alkalinity A
number SV volume Begin End Total Multiplier mg CaCO3IL

gCaCgi Ml ml ml ml

e 1q 53 tia l 3n3qi

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

mg CaCO3IL MVAB acceptable range

I mCga CO 3IL 75 to 125

Sample measurements

Sample volume Begin End Total Alkalinity

Sample number Sample ID ml ml ml ml Multiplier mg CaCO3IL

gA 6d a o2 WAA rPJT I 5D 1 5i 31 1 h .98

c b2ZIo L Z tI Qz ZA

Page 4 7 of 71 s Iri J
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En romena1 stIng oI tionS Inc

Total Hardness SM’l 2340 C
RL 1.0 mg CaCOL

Analyst
Time initiated cj

Date analyzed i
Time completed

Titrant normality and multiplier determination

Titrant Normality check Begin End Total Normality N of EDTA pH Factor

rneufemrebnecre sntuamndbaerrd

ml ml

mEl
acceptable

rang e0

2
0E

0180 0.0220

N xF

5a0c 0tIo0Nr

0
x

o1

r

15
0M00 0mullt

ispalmierple

wiP ri JSNSs 51 0.0 10 I1C0 0 O

Laboratory control standard

Referennucme bsetar

ndard

mTgr uC eTaCVvOaAlu

e

Svoalmmulmp

lee

Bemgli

n
Emnld Tmotla

l Multiplier Hmargd nCeasCsO 3MILV R
aS
c

c9e0

pM
ttaobV

l1e

1
T0rV

an gxe

100

Tscss 40 50 4D C ECreZ
Duplicate sa le precision

nSuammbpeler

Sample ID
Svoa mlmulmp

lee

Bemgli

n

Emnld Tmotlal

Multiplier mHg
aCradCnOes3s L S D SRPDD 12 x 100

lD9UnRA5 07D G Z1 eV 4,5f 7O S CIGXil
Duplicate B D CIO

Matrix spike reco

Referennucme bsetar

ndard

Spik SeVv
alue

Svoalmumplee

Begin End Total Multiplier Spikmeg
hCaarCdnOe3sIsL

A
mg CaCOA ml ml ml ml

TSSLu 5U f 0e0

Sample hardness B Measured spike value MV R MV i SV x 100
mg CaCO3 L MV A B acceptable range

mg CaCOA 15 to 125
CjQ 130 qQo AX lco67

Sample measurements

Sample number Sample ID Samplme lv

olume

Bmegli

n
Emnld Tmotla

l

Mulilier mHgCaradCnOe3ssIL

TV ND Blank
should be0mgCaCO3L 04

m
fti

t i I A I
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EviWfmontal TestingS oluvtons c

Total Hardness SMN 2340 C
RL 1.0 mg CaCO3L

Analyst 7 Time initiated J

Date analyzed 0 Time completed Lti u2I Ij

Titrant norality and mu lierdetermination

Titrant Normality check Begin End Total Normality N of EDTA pH Factor or Multiplier

reference standard ml ml ml 0.2 E N x 50000 50 ml sample
number number E acceptable range 0.0180 0.0220 Nx 1000

I4fIrUES 513 C O Li Q iC39 iDA O4 1

Laboratory control standard

Reference standard True value Sample Hardness MV RS MV TV x 100

number TV volume Begin End Total Multiplier mg CaCO34 acceptable range

mg CaCO3IL ml ml ml ml 90 to 110

Swss 5.5wr 40 50 cl Io E sS .1 4 i

Duplicat2 s ne precision

Sample Hardness RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3 L S D ISD2 x 100

number ml I ml ml ml

if mliS IIo a Y 4 2I .4 EC J Duplicate B ev 44iL 7 D jq C

Matrix spike recoverj

Reference standard Spike value Sample Spike hardness A
number SV volume Begin End Total Multiplier mg CaCO3JL

mg CaCO3 L i ml ml ml

I Q Z2 Q so 4 W 4AA3 j4 g 3 t

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

mg CaCO3L MV A B acceptable range

mg CaCO3 L 75 to 125

Sas mrp lme nm e ICO 2

Sample measurements Sample volume Begin End Total Hardness

Sample number Sample ID I ml ml ml Multiplier Mg CaCO3 L
TV ND Blank

should be 0mg CaCO3 5 C v l 0.1 AC4

g OD90it6 C MV 4 0 I 2

Os CX c r L AfDOCI tvk SSmvCH Z pL5 ILL 1
I

O0a 0 5 L

ilit cAr cii 1 J4i71vj J2jtldjJj4SWL j AA
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nvilrnmental Testing o Iution Inc

Total Hardness SM 2340 C
RL 1.0 mg CaCO 3 L

Analyst Time initiated I102 0

Date analyzed cL ic cb Time completed

Titrant normality and mulliplier determination

Titrant Normality check Begin End Total Normality N of EDTA

reference standard ml ml ml 0.2 E pH x 50000 F50 mosample

number number E acceptable range 0.0180 0.0220 Nx 1000

X c5 W353 i SL JU V IcIicc

Laboratory control standard

Reference standard True value Sample Hardness MV RS MV TV x 100
number TV volume Begin End Total Multiplier mg CaCO3 L acceptable rangeIimg CaCO3L 5ml mli ml ml 90 to 110

Sixto 40 122 I 1Y5 7iI
640

Duplct apeprecision
Sample Hardness RPD

Sample Sample ID volume Begin End Total Multiplier mg CaCO3 L S D SD12 x 100

number MI ml ml ml

62gt 9 S Nri u 41i AZ S

Duplicate B NO 1 D I 6L

Matrispnumber S om gen Ed Tl M t

Referennucme bsetar

ndard
Spik Se Vv

alue

Svoamlupmlee

Begin End Total Multiplier Spikmeg

h
CaarCdnOe3s sL

A
mg CaCO3L MI ml ml ml 2

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

mg
CaCO0 3ILrl Mm7V5to 1A25B acceptable

I

L

Sample measurements

Sample volume Begin End Total Hardness
Sample number

ID ml il ml ml Multiplier mg CaCO3ILj

TV AN1
Bshaokul d beO

bl mg Ca 3

Ok0w1 Q 3 b1
t 2 CA

ORO GI

Tt If I ff A mt ,41 A P nnl A 1 IDate reviewed I Aili ij



Kingston Fossil Plant Biomonitoring

August 512 2008

Appendix C

Reference Toxicant Test and

Control Chart
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Pimephales promelas

Chronic Reference ToxicantControl Chart

Organism Source Aquatox Inc
3 Environmental Testing Solutions Inc

1.2

USEPA Control Limits 1 2 StandardDeviations

1.0

0.8

0.6

0.4

1.2

USEPA Warning and Control Limits 75t and 90t
1.0

Percentile CVS

0.8

U 0.6

0.4

I

1.2

Laboratory Warning and Control Limits I h ad 25 Percentile CVs
1.0

0.8

0.6

0.4

I I I SO 1 9I ko 8 IYSO I l 1
10

Test date

7day IC5 25 inhibition concentration An estimation of the concentration of potassium chloride

that would cause a 25 reduction in Pimephales growth for the test population

Central Tendency mean IC2 5

War n Limits mean IC25 SA1 or S
Pangetrol or 2S A50 2a r ti

Control Limits mean IC25 SAIV SA 901 or 2 Standard Deviations



Pimephalespromelas

Chronic Reference Toxicant Control Chart

En onmental Testing Solutions Inc

State and USEPA Laboratory Laboratory USEPA IISEPA

Test number Test date 7 day IC2 CT S Control Limits SA le Warning Limits SA2 Control Limits SA 75 Warning Limits SAMS ContrMl Limits CV
g L KCI gLK CI CT 2S CT 2S CT SSA 1 CT SIo CT SA 2 CT S25 CT SAS 7 CT SAS CT 1 SAm

10 16 07 0.66

2 10 30 07 0.60 0.63 0.05 0.54 0.73 0.08 0.56 0.71 0.13 0.50 0,76 0.24 0.39 0.87 0.28 0.35 0.91 0.08

3 11 06 07 0.72 0.66 0.06 0.53 0.79 0.08 0.58 0.74 0.14 0.52 0.80 0.25 0.41 0.91 0.30 o36 0 96 0.10

4 11 13 07 0.72 0.68 0.06 0.56 0.80 0.08 0.60 0.76 0.14 0.54 0.82 0.26 0.42 0.93 0.30 0.37 0.98 0.09

5 12 04 07 0.52 0.65 0.09 0.47 0.82 0.08 0.57 0.72 0.14 0.51 0.78 0.25 0.40 0.89 0.29 0.36 0.94 0.14
6 01 08 08 0.65 0.65 0.08 0.49 0.80 0.08 0.57 0.73 0.14 0.51 0.78 0.25 0.40 0.89 0.29 0.36 0.94 0.12
7 01 15 08 0.64 0.65 0.07 0.50 0.79 0.08 0.57 0.72 0.14 0.51 0.78 0.25 0.40 0.89 0.29 036 0.94 0.11
8 01 29 08 0.64 0.64 0.07 0.51 0.78 0.08 0.57 0.72 0.14 0.51 0.78 0.25 0.40 0.89 0.29 u 3i 0.93 0.10

190 0022 0152 0088 00 6654 00 6655 00 0066 00 5523 00 7776 00 0088 00 5577 00 7722 00 1144 00 5511 00 7788 00 2255 00 4400 00 8899 00 2299 00 3365 0U 9.9 I4 00 1009

II 02 19 08 0.64 0.64 0.06 0.53 0.76 0.08 0.57 0.72 0.14 0.51 0.78 0.24 0.40 0.89 0.29 0.35 0.93 0.09

12 03 04 08 0.71 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.79 0.25 0.40 0.90 0.29 0.36 0.94 0.09
13 03 11 08 0.69 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.52 0.79 0.25 0.40 0.90 0.29 0.36 0.95 0.08
14 04 15 08 0.59 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.78 0.25 0.40 0.90 0.29 0.36 94 0.09

1156 0045 1056 0088 00 6602 00 6654 00 0055 00 5544 00 7755 00 0088 00 5577 00 7722 00 1144 00 551 00 7788 00 2254 00 4400 00 8899 00 2299 0o 03365 00 9934 00 0088

17 05 20 08 0.66 0.64 0.05 0.54 0.75 0.08 0.57 0.72 0.14 0.51 0.78 0.24 0.40 0.89 0.29 0.35 0.93 0.08
18 06 03 08 0.64 0.64 0.05 0.54 0.74 0.08 0.57 0.72 0.14 0.51 0.78 0.24 0.40 0.89 0.29 0.35 0.93 0.08
19 06 10 08 0.76 0.65 0.06 0.54 0.76 0.08 0.57 0.73 0.14 0.51 0.79 0.25 0.40 0.90 0.29 0.36 0.94 0.08
20 08 05 08 0.69 0.65 0.05 0.54 0.76 0.08 0.57 0.73 0.14 0.52 0.79 0.25 0.40 0.90 0.29 0.36 0.95 0.08

Note 7 d 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 IC 2
S Standard deviation of the ICz values

Laboratory Control and Warning Limits

Laboratory control and warning limits were established using the standard deviation ofthe IC2s values corresponding to the 10th and 25th percentile CVs These ranges are more stringent than the contrul and warning linias

recommended by USEPA for the test method and endpoint

SA 1 Standard deviation corresponding to the I0 s percentile CV SA Q 0.12

SA 25 Standard deviation corresponding to the 25 percentile CV SA2 0.21

USEPA Control and Warning Limits

SA 7 Standard deviation corresponding to the 75 percentile CV SA 75 0.38

S0 Standard deviation corresponding to the 90 percentile CV S 9 0.45

CV Coefficient of variation of the IC
2

values

USEPA 2000 Understanding and Accounting for Method Variabiity in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA 833 R 00003 US Environmental Protection Agency Cincinnati OH

Orgdwsanonrisn cdfin Aq aorhzcatovOs05 08



Precision of Endpoint Measurements

Pimephales promelas

214 Chronic Reference Toxicant Data

Environmental Testing Solutions Inc

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

mg larvae Cfoonrt rol Growth for Control for PMSD
mg larvae Growth CV

1 10 16 07 100 0.662 13.6 0.08 12.8

2 10 30 07 100 0.771 0.716 12.0 12.8 0.16 20.1 16.5

3 11 06 07 100 0.624 0.685 6.4 10.7 0.09 14.7 15.9

4 11 13 07 100 0.603 0.665 14.2 11.6 0.10 16.8 16.1

5 12 04 07 100 0.756 0.683 7.9 10.8 0.11 14.5 15.8

6 01 08 08 100 0.821 0.706 2.7 9.5 0.03 3.4 13.7

7 01 15 08 100 0.842 0.725 10.5 9.6 0.14 17.0 14.2

8 01 29 08 97.5 0.728 0.726 5.4 9.1 0.07 9.0 13.5

9 02 05 08 100 0.818 0.736 7.2 8.9 0.07 9.1 13.0

10 02 12 08 100 0.709 0.733 2.4 8.2 0.05 6.8 12.4

11 02 19 08 100 0.833 0.742 6.1 8.0 0.13 15.5 12.7

12 03 04 08 100 0.731 0.741 6.0 7.9 0.07 9.0 12.4

13 03 11 08 97.5 0.695 0.738 5.1 7.7 0.07 10.5 12.2

14 04 15 08 100 0.999 0.756 9.0 7.8 0.11 11.1 12.2

15 04 15 08 100 0.898 0.766 9.1 7.8 0.08 9.1 11.9

16 05 06 08 100 0.857 0.772 4.4 7.6 0.16 18.2 12.3

17 05 20 08 100 0.844 0.776 19.2 8.3 0.16 18.8 12.7

18 06 03 08 100 0.918 0.784 6.1 8.2 0.09 9.4 12.5

19 06 10 08 97.5 0.724 0.781 10.9 8.3 0.11 15.7 12.7

20 08 05 08 100 0.854 0.784 15.3 8.7 0.13 15.0 12.8

Note CV Coefficient of variation for control growth

Lower CV bound determined by USEPA 10 h percentile 3.5e o

Upper CV bound determined by USEPA 90k percentile 20
MSD Minimum Significant Difference

PMSD Percent Minimum Significant Difference

PMSD is a measure of test precision The PMSD is the minimum percent difference between the control and treatment that can be

declared statistically significant in a whole effluent toxicity test

Lower PMSD bound determined by USEPA lI percentile 12 a

Upper PMSD bound determined by USEPA 90 percentile 30
CT Central Tendancy mean Control Growth CV or PMSD

USEPA 2000 Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination

Program EPA 833 R00003 US Environmental Protection Agency Cincinnati OH
USEPA 2001 a 200 lb Final Report Interlaboratory Variability Study of EPA Short term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes 1 and 2
Appendix EPA 821B01004 and EPA 821 B01005 US Environmental Protection Agency Cincinnati OH

Paae 54 of 76
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Pimephalespromelas

Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements

Environmental Testing Solutions Inc OrganismSource1.25ron Testing Solutions Inc Aquatox Inc

1.20

0.75

0.50

eo

0.25
USEPA Acceptance Criteria 0.25 mg per surviving larvae

30

Kentucky Acceptance Limit 30.0

20

on o 10

U

30

USEPA Upper PMSD Bound 90t percentile 30.0

20

10

Test date

Control Reproduction Coefficient of Variation CV or Percent Minimum Significant Difference

PMSD PMSD is the minimum significant difference between the control and treatment that can be

declared statistically significant

1 Gs15VIS 0dency mean Control Growth CV or PMSD
C ontrol Limits mean Control Growth CV or PMSD 2 Standard Deviations
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Potassium Chloride Chronic Reference Toxicant Test

EPA 821R02013 Method 1000.0

Species Pimephalespromelas

PpKCICR Test Number IS

Dilution preparation information Comments

KCI CHM number CAKY4
Stock preparation 50 g KCIVL Dissolve 50 g KCI inIL

Deionized water

Dilution prep mg L 450 600 750 900 1050

Stock volume mL 9 12 J 15 18 21

Diluent volume mL 991 988 985 982 979

Total volume mL 1000 1000 1000 1000 1000

Test oanism inform n Test information

Organism age l5 I 0 Randomizing template WeA 1

Date and times organisms 69044 6a 1O Incubator number and 33

were born between shelf location

Organism source AT4K WA Oqf Artemia lot number h6l O
Transfer bowl information pH SU Temperature C Total drying time

IS Is o DateTimein olbt lft5

Average transfer volume 0 Q Date Time out og C 1o040

Oven temperature Io C

Dailyfeeding and renewal information

Day Date Morning Afternoon Test initiation MHS Analyst

feeding feeding time renewal or batch used

time termination time

0 0S 08 I
I So 0o1 V3

1O aO g O0,8o0e C6c 2 46A 6

2 lOoC 1 lbO0 P

3 KOf08 0100 tb’M OR04 01 il

7 t 0 N’S A

Control information Acceptance criteria Summary of t endpoints

Mortality 520 7day LC5o

Average weight er initial larvae NOEC
Average weigtper survivinglarvae IQoS 20.25 mnarvae LOEC

ChV 56 of
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Page 2 of 5

nlromen a eaiSngo Olfo Ic

Species Pimephalespromelas PpKClCR Test Number I

Survival and Growth Data

Day Control 450 m KCIIL 600 m KCI L

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

0 O0ItO I Q10 10 0 I0 O to I

1 to0 0 0 10 0o to to 0 t0 0 IQ I

2 IC Io O to O to O 0 0 10 10 10

30 10 10 0 I0 10 I oo tC0 0C 0

obo C O I 010o0to I 10

5 0 I 10 t0 0 0 10 10 10

6 0 0 o 00 O o’l

7 ib I

10 1Ito to L 0 0 0I0 0 I 0 1 10
A Pan weight mg
Tray color code 4d
Analyst MM K 1 J414 lA31 S9AC N 941 cl I 9 I1jt ZI OA tA lc0 IS

B Pan Larvae weight

mg

Analyst I 44 4411e I 01 o J1

C Larvae weight mg

AB 4 a1 8.11 14 gA1 t21 lI1 1 1t1 R 4XA11o 43

Weight per initial number

oflarvae mg
C Initial number of larvae o

Average Percent

weight per reduction 0 .1

initial from control Olt sA61 otb’A
number of

larvae g

Comment codes c clear d dead fg fungus k killed m missing sk sick sm unusually small

ig unusually large dr decanted and returned w wounded

Calculations and data reviewed

Comments

P4 V5Y7I Uf 76



Page 3 of5

Species Pimephalespromelas PpKCICRTestNumber 15

Survival and Growth Data

Day 750 m KCI L 900 m KCI L 1050 my KCIL

M N 0 P R S T U V W X
0 1 10iIc 0Ot 0 O O 1i

2 q z IA
3 P I

4 tA ia ti 2A
7

lak to

3R 1 3 q 4 3I 0

4 r

c’t r oo 00

I L C Q CA A0171a A OII07 I

.6 10 6 b L 2 O

P I c 5A O 0 0

A Pan weight mg
Tray color code yA4A

Analyst M WY Ae aj g09 i4.8 IIfls rSA N43 MU LZS 4

B Pan Larvae weight

mg
Analyst BL ILSlqllI 11 O 5Llrt 3IH3

CLarvae weight mg

AB q 96 q1 50 1 oAA O o0 l12 Io

Weight per initial number

of larvae mg 0 0 0
CInitial number of larvae

Average Percent

weight per reduction A i

initial from control 0 53 O a 0oA
number of

larvae g

Comment codes c clear d dead fg fungus k killed m missing sk sick sm unusually small

Ig unusually large dr decanted and returned w wounded

Calculations and data reviewed

Comments
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Pimephalespromelas Chronic Reference Toxicant Test

EPA 821R02 013 Method 1000.0

Quality Control

OMIT Verification of Data Entry Calculations and Statistical Analyses

Test number PpKL1CR 156

Environmental Testing Solutions Inc
Test dates August 0512 2008

Reveiwed by

CoamtrKataio

n mig L Reptlicte lti

all aarmaeb

ero

Inlaalaprvmaeb

era AF wela o B
P eaih LLtsmrvga

e

LAraeAweBgh

tn

suWmlbghert lSlamrvrvaiev inaigg SerMvivesiaawg aeimghbt

eror
Ctohduf idehsitmof vafa

rialus

Weigahflta lvaaileia mlaagm

ber

Meas 5amu

rvival

IdeaamsvaeLegrhatl alaniie vCaareiaffiiadveokj l
e r

Percec atedlue ntitvroaf

rau

I arvaetawj abOrea MP
A 10 10 14.60 21.54 6.94 0.694 0.694

Control
CCB 1l1o00 111000 111545 844648

2224248 9551

7

888.3.73717
0002 89373717

0.854 15.3
000 89873717

100.0 0.854 15.3 Not applicable

D 10 10 14.57 24.70 10.13 1.013 1.013

E 10 9 13.90 22.77 8.87 0.986 0.881

F 10 10 14.91 24.44 9.53 0.953
0.953G 10 10

14.79 23.53 8.74 0.874 0.874

H 10 10 14.80 23.71 8.91 0.891
0.891

I 10 10 12.74 21.01 8.27 0.827 0.827

600

IJ 1100
1100 1144 1046 2221 6837 87 8419 00 788419

0.839 5.7

00 788419

100.0 0.839 5.7 1.8

L 10 10 13.52 22.49 8.97 0.897 0.897

1 10 6 14.13 19.51 5.38 0.897 0.538

N 10 6 14.11 19.10 4.99 0.832 0.499
70 10 7 14.28 20.58 6.30 0.900 0.630
P 10 6 13.99 18.51 4.52 0.753

0.452
10 14.09 15.08 0.99 0.990 0.099

R 10 I 14.58 15.44 0.86 0.860
0.086

S 10 1 13.75 14.47 0.72 0.720 0.072
T 10 1 13.64 14.72 1.08 1.080 I 0.108

U 10 0 0.00 0.00 0.00 0.000 0.000

V 10 0 0.00 0.00 0,00 0.000 0.000

W 10 0 0.00 0.00 0.00 0.000 0.000
X 10 0 0.00 0.00 0.00 0.000

0.000

Dannett’s MSD value 0.1281 MSD Minimum Significant Difference

PMSD 15.0 PMSD Percent Minimun Significant Difference

PLMowSeDr PisM aSmDe absouurned odfetetesrtm pirneecdis bioyn U STEheP AP M 1S0Dth ips etrhcee nmtiilnei

m
u
m

1
2pe

rcent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test

Upper PMSD bound determined by USEPA 90dh percentile 30

Lower and upper PMSD bounds were determined from the 10th and 90th percentile respectively of PMSD data from EPA’s WET Interlaboratory Variability Study USEPA 20 1 a I ISEPA 2001Ib

USEPA 2001a 2001b Final Repos Interlaboratoiy Variability Study of EPA Short term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes 1 and 2 Appendix EPA 821 B 01 004 and EPA 821 B01 005 US Environnsental rotectioll Agenicy C’incinnsati OH

Organisms obtainedfamm Aqualox Inc

atoxOs 05 08



Statistical Analyses

EnvironmentalTesting Solutonslnc

Larval Fish Growth and Survival Test 7 Day Survival

o Start Date 852008 Test ID PpKCICR Sample ID REFRef Toxicant

End Date 8122008 Lab ID ETSEnvir Testing Sol Sample Type KCL Potassium chloride

0 Sample Date Protocol FWCHR EPA821 R02013 Test Species PPPimephales promelas
Comments

Conc mgL 1 2 3 4
DControl 1.0000 1.0000 1.0000 1.0000

450 0.9000 1.0000 1.0000 1.0000

600 1.0000 1.0000 1.0000 1.0000

750 0.6000 0.6000 0.7000 0.6000

900 0.1000 0.1000 0.1000 0.1000

1050 0.0000 0.0000 0.0000 0.0000

Transform Arcsin Square Root Rank ITailed Number Total

Conc mgL Mean NMean Mean Min Max CV N Sum Critical Resp Number
DControl 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40

450 0.9750 0.9750 1.3713 1.2490 1.4120 5.942 4 16.00 10.00 1 40
600 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 10
750 0.6250 0.6250 0.9123 0.8861 0.9912 5.759 4 10.00 10.00 15 40
900 0.1000 0.1000 0.3218 0.3218 0.3218 0.000 4 10.00 10.00 36 40

1050 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4
40 40

Auxiliary Tests
Statistic Critical Skew Kurt

Shapiro Wilks Test indicates non normal distribution p 0.01 0.77513826 0.868 1.2150016 5.36244191
Equality of variance cannot be confirmed

Hypothesis Test 1tail 0.05 NOEC LOEC ChV TU
Steel’s Many One Rank Test 600 750 670.820393

Treatments vs DControl

Trimmed Spearman Karber

Trim Level EC50 95 CL

0.0

5.0 772.32 743.62 802.13

10.0 773.40 741.91 806.23

20.0 777.93 733.16 825.44

Auto 1.3 772.86 745.55 801.16

Organisms obtainedfrom Aquatox Inc
atox0805 08



T S Statistical Analyses

Envlronmenta TestingSolutions inc

Larval Fish Growth and Survival Test 7 Day Growth
Start Date 852008 Test ID PpKCICR Sample ID REFRefToxicant

End Date 812 2008 Lab ID ETS Envir Testing Sol Sample Type KCLPotassium chloride

Sample Date Protocol FWCHR EPA821 R02013 Test Species PP Pimephales promelas
Comments

Conc mgL 1 2 3 4

DControl 0.6940 0.8710 0.8370 1.0130

450 0.8870 0.9530 0.8740 0.8910

600 0.8270 0.8490 0.7810 0.8970

750 0.5380 0.4990 0.6300 0.4520

900 0.0990 0.0860 0.0720 0.1080

1050 0.0000 0.0000 0.0000 0.0000

Transform Untransformed 1Tailed Isotonic

Conc mgL Mean NMean Mean Min Max CV N tStat Critical MSD Mean NMean
DControl 0.8538 1.0000 0.8538 0.6940 1.0130 15.340 4 0.8775 1.0000

450 0.9013 1.0556 0.9013 0.8740 0.9530 3.912 4 0.808 2.180 0.1281 0.8775 1.0000

600 0.8385 0.9821 0.8385 0.7810 0.8970 5.749 4 0.260 2.180 0.1281 0.8385 0.9556

750 0.5298 0.6205 0.5298 0.4520 0.6300 14.255 4 0.5298 0.6037

900 0.0913 0.1069 0.0913 0.0720 0.1080 17.197 4 0.0913 0.1040

1050 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0 o0oo

Auxiliary Tests
Statistic Critical Skew Kua

Shapiro Wilk’s Test indicates normal distribution p 0.01 0.92262149 0.805 0.02218568 2.50557331
Bartlett’s Test indicates equal variances p 0.08 4.95044184 9.2103405

Hypothesis Test 1tail 0.05 NOEC LOEC ChV TU MSDu MSDp MSB MSE FProb df

Dunnett’s Test 600 600 0.12810631 0.15005131 0.00428425 0.0069065 0.55926651 2,9

Treatments vs DControl

Linear Interpolation 200 Resamples

Point mgL SD 95 CL Exp Skew

IC05 602.37 66.80 246.83 633.13 2.0022

IClO 623.68 27.61 481.66 655.87 2.3788

IC15 645.00 17.06 584.71 679.82 0.9129

1C20 666.32 16.08 610.64 704.72 0.3976

1C25 687.63 16.22 634.67 729.38 0.1771

1C40 751.11 14.52 695.32 782.62 0.4658

1C50 781.13 10.77 736.87 807.17 0.4379

Organisms obtainedfrom Aqua ox Inc
atox08 0508
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I otlofvsr en3n

Species Pimephales promelas PpKCICR Test Number iSo

Daily Chemistry

Day

I
Analyst

Concentration Parameter

CONTROL pH SU 1.43 tti 1b1 1 1A

DO mgL .5 16
Conductivity

pmhoscm

Alkalinity

mg CaCO3L
Hardness

Mg CaCO 3L
Temperature 2k t1

pHSU I7S 1118 l3116 75

DO mgL I I 1
450 mg KCLL Conductivity

JLmhos cm 1010 In

Temperature

pH SUA 1j4,3 1 1A 1SL
DO mgpt I6 iA 2A7 c

600 mg KCIL Conductivity

iimhos cm it

Temperature q4 LM4

pH SU IL

DO mgb
750 mg KCIL Conductivity

imhoscm IS0

Temperature zLI

0 C

pH SU L 1.1 .5 so 1.5
DO mgb

900 mg KCIL Conductivity

K MCmIhIoLs cm 1000 0

Temperature 24CCZ

0c

pH SU I el I7 ,0 750 I 1 S 7
DO Lmg L 1.161 17 7C

1050 mg Conductivity

KCIL pmhos m zl 00 91UI 2030

Temperature 2z tS 1 7 JS SI S

of 76 Conductivity 1DIOO I
trnhoslc m

Initial Fnl Initial Fnl Initial Fina
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Species Pimephalespromelas PpKC1CR TestNumber ISj

I D ay

3 4 I 5 6

AAnanlyastlyst

Concentration Parameter

CONTROL pHSU 1.11 1 41 1.43 1S
DO mgL I 7 1 17 8

ConductivityVmhos em D7 ai

Alkalinity

nmg CaCO3L
Hardpess

mg CaC03 L
Temperature

t d I 4

H SU0o soIS i 190

DO mgL to 7,5 IAA 1b .2
450 mg KCIL

CAomnhdousclctimvi

ty I 0 0 J0c6I

Temperature
2 I z

pH SU 1Ilk T 1 .0 I .5 1 0 2t3
DO mgL 1.1 lO 1 1 I oZ

6 00 mg KCIL Conjdmuhcost icvmi

ty I3Q

Temperature 2 2M2

P0Rc SU 1 St

v

1O2I ,9 1I165

a

O 1 1k
A

IL L1q1 I

La

750 mg KCIL Do 1 71 8.0 iS I3
Conductivity

I EAD 15 B I SISO
pmhoscm lSc 0 5

Ho SU I L 1.1U3lt 19 7 iA 1 oCI 1,1iC

9 mg KCIL Conductivity1 oI2 ET 1 1q

Temperature

pH SU aaa I 1 9i iD L

Do mgL 1A 17F 1 .4 1

1050 mg Conductivity t to 8

KCL 2xmhos cmhoscmC

Temperature 7qd

STOCK Conductivity 7

Vmhoscm

Pgo6 fncm7

Page 63 of 76 Initial a Fna Initial IIFinal Inn iial IIFinal Initial I ia



Ceriodaphnia dubia

E1 r Chronic Reference Toxicant Control Chart

Environmental Testing Solutions Inc

1.14 F USEPA Control Limits 2 StandardDeviations

1.12

1.10

1.08

1.06

1.04

1.02

2.5

USEPA Warning and Control Limits 7 5th and 9 0thU th PercentileCVs
2.0

1.5

U 1.0

0.5

1.4

1.3
Laboratory Warning and ControlLimits IO and 25t Percentile CVs

1.2

1.1

1.0

0.9

Test date

7day IC25 25 inhibition concentration An estimation of the concentration of sodium chloride

that would cause a 25 reduction in Ceriodaphnia reproduction for the test population

Central Tendency mean IC25

p’eiayfnitS mean IC25 SA 10 or A75

Control Limits mean IC25 SA2S SA90 or 2 Standard Deviations



Cetiodaphnia dubia

Chronic Reference Toxicant Control Chart

i Etrironmental Testing Solutions Inc

State and USEPA Laboratory Laboratory USEPA IISEI’A

Test number Test date 7 day ICs CT S Control Limits SAJ Warning Limits Sa Control Limits SA
5

Warning Limits SAX Co
g LNaCl gLNaCI CT2S CI2S CT SAJO CT SkAJO CT S CT S CT S CT S75 CT CSoAi

i
cllii’tSSM

CV

1 03 06 07 1.09

1111111112123456789135826790040000001111000000000102545891246767113800000000000000100006246387565838508845000000000000000000077787777788887788881111111111111111i111110000000000000110107777o6799696780061111111111111111111000000000011000000098888888890098889980000000000000000000000000000000000000022222222202200222221111111111111111111000000000000000000065555559965555955551111111111111111111111111111111111111111111111112200222200000000000000000000000000000000000000099999999999999999990000000000111111111999999999900000000099999999990001001101111111111111111111111111111111111111177777677777778887880000000000000000000111111111111111111188888898888888989990000000000000000000999999999999999999900000000000000011101111111111111111111222222222222222222266667666666878877770000000000000000000444444444444444444499999999999999999990000000000000000000565555565556566666690999990999090000001111111111111111111555.5555555555555555777777788776987779900000000000000000006666666666666666666777777777877877788700000000000000000.04444444444.4444444441111111111111112221111111111111111I11

7

7777777777777777755575555555556676000000000000000000O000000000000000000.111211112211220200

1

Note 7d IC 7day 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 IC2

S Standard deviation of the IC2s values

Laboratory Control and Warning Limits

Llimabitosr arteocroym cmoenntrdoel da nbdy wUaSrnEiPnAg lifmori ttsh ew teerset emsetathbolids haendd
uesnindgp othinet

standard deviation of the lC5 values corresponding to the 10th and 25th percentile CVs These ranges are more stringent than the control and warning

SA Ig Standard deviation corresponding to the 1O hphe rcentile CV SAi 0.08

SA 25 Standard deviation corresponding to the 250 percentile CV SK2s 0.17

USEPA Control and Warning Limits

S7 Standard deviation corresponding to the
75th percentile CV Skis 0.45

SA9O Standard deviation corresponding to the 9 0a percentile CV SA 0 0.62

CV Coefficient ofvariation of the IC2 values

USEPA 2000 Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA 833 R00 003 US Environmental Protectioni Agency Cincinnati 011

A uj r



Precision of Endpoint Measurements

Ceriodaphnia dubia

Chronic Reference Toxicant Data

Environmental Testing Solutions Inc

Test Test date Control Control Mean CT CV CT MSD
number Survival Reproduction

PMSD CT

for Control Mean for Control

o offspring female Reproduction Reproduction for PMSD
offspring female CV

1 03 0607 100 30.1 6.0 2.6 8.7

2 04 0307 100 33.1 31.6 4.4 5.2 2.2 6.6 7.7

3 05 0807 100 32.0 31.7 8.5 6.3 2.7 8.4 7.9

4 06 0507 100 28.4 30.9 7.5 6.6 2.5 8.7 8.1

5 07 10 07 100 29.3 30.6 6.0 6.5 2.5 8.5 8.2

6 08 0707 100 28.7 30.3 7.5 6.6 2.9 10.0 8.5

7 09 0507 100 29.7 30.2 5.7 6.5 2.5 8.4 8.5

8 10 0207 100 29.5 30.1 9.4 6.9 2.4 8.2 8.4

9 11 0607 100 28.0 29.9 6.1 6.8 2.5 8.8 8.5

10 11 0607 100 30.4 29.9 5.6 6.7 2.2 7.2 8.4

11 12 0407 100 31.8 30.1 5.5 6.6 2.5 7.9 8.3

12 0108 08 100 30.3 30.1 6.6 6.6 2.2 7.3 8.2

13 0108 08 100 31.8 30.2 4.9 6.4 2.4 7.7 8.2

14 0205 08 100 31.3 30.3 6.4 6.4 2.8 9.1 8.2

15 0304 08 100 31.5 30.4 8.0 6.5 2.7 8.5 8.3

16 0408 08 100 29.6 30.3 7.7 6.6 2.6 8.8 8.3

17 0506 08 100 32.1 30.4 6.3 6.6 2.5 7.9 8.3

18 0603 08 100 30.5 30.5 7.9 6.7 3.0 9.9 8.4

19 0708 08 100 30.9 30.5 6.7 6.7 2.4 7.7 8.3

20 0805 08 100 29.4 30.4 7.9 6.7 2.2 7.6 8.3

Note CV Coefficient of variation for control reproduction

Lower CV bound determined by USEPA 1 percentile 8.9

Upper CV bound determined by USEPA 90 percentile 42
MSD Minimum Significant Difference

PMSD Percent Minimum Significant Difference

PMSD is a measure of test precision The PMSD is the minimum percent difference between the control and treatment that can

be declared statistically significant in a whole effluent toxicity test

Lower PMSD bound determined by USEPA I 0h percentile 13
Upper PMSD bound determined by USEPA 90 percentile 47

CT Central Tendancy Mean Control Reproduction CV or PMSD

USEPA 2000 Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge
Elimination Program EPA 833R00 003 US Environmental Protection Agency Cincinnati OH

USEPA 2001a 2001b Final Report Interlaboratory Variability Study of EPA Short term Chronic and Acute Whole Effluent Toxicity Test Methods
Volumes I and 2Append x EPA 821 B01004 and EPA 821 B01005 US Environmental Protection Agency Cincinnati OH

Page of 76 08 05 08



Ceriodaphnia dubia
0 Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
4 Environmental Testing Solutions Inc

40

t 35
g 30

25

20

U 15
Minimum Acceptance Criteria 15.0 offspring per surviving female

40
North Carolina Acceptance Limit 40.0

30 Kentucky Acceptance Limit 30.0

o s 20

S 10

50II

USEPA Upper PMSD Bound 90t percentile 47.0

40

30

20

0 I I 0 I rI I I I I I

Test date

Control Reproduction Coefficient of Variation CV or Percent Minimum Significant Difference

PMSD PMSD is the minimum significant difference between the control and treatment that can be

declared statistically significant

I3flfiCPTi6dency mean Control Reproduction CV or PMSD

Control Limits mean Control Reproduction CV or PMSD 2 Standard Deviations
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Sodium Chloride Chronic Reference Toxicant Test

EPA821 R02013 Method 1002.0

Species Ceriodaphnia dubia

CdNaCLCR j8

Dilution preparation information Comments
NaCI CHM number Cs

Stock preparation 100 g NaCVI dissolve 50 g NaCI in 500 ml

deionizeda

Dilution prep mg L 600 800 1000 1200 1400

Stock volume rmL 9 12 15 18 21

Diluentvolume mL 1491 1488 1485 1482 1479

Total volume mL 1500 1500 1500 1500 1500

Test organism source information Test infrmation

Organism age I 24 hours old Randomizing template color

Date and times organisms were bom O 00 m Incubator number and shelf

between location

Culture board 0V 72 Ci

Replicate number 1 2 3 4 5 6 7 8 9 10 YWT batch

Culture board cu number IS 1 14 1 I IC I M
Transfer bowl information H SU Ternerature O0C Selenastrum batch

Daily renewal information

Day Date Test initiation and feeding MHSW Analyst

renewal and feeding or batch used

termination time

0 VOOS VO a Dt a

1 oclOI g oS Q1
I I04 010 ot I ku s0 U04 A

2 ot3ovt o04IJP 4

4 A0 IiI c tu40 4

6 Akoe

7 I 06110

Control information Acceptance criteria Summary oft endpoints

of Male Adults 07 520 7day LC50 I4o

Adults having
3

Broods ?a80 NOEC 0

Mortality 0 20 LOEC
Mean Offspring Female ?21951.0 offspring female ChV

CV 40.0 I1C25 10ij

Page 68 of 76



Page 2 of6

Species Ceriodaphnia dubia CdNaCLCR 4
CONTROL Survival and Reproduction Data

Replicate number

Day 2 3 4 5 6 7 18 9 10

I Young produced 0 0 0 0 0 0

Adult mortality LL LAut 1K L

2 IYoung produced o 0 1O o
Adult mortality L I

Young produced o 0

Adult mortality L h I r L K

4 Young produced 3 s I w r

Adult mortality C L I

5 Young produced o LIl L cC ILz C c C
Adult mortality I C

6 Young produced Iit j t j 3 It L I

Adult mortality I I J I1L I

7 Young produced A fl 15 1 4 o Ii 1 1

Total young produced Z21 50 I S 5 5 2k

Final Adult Mortality

X for 3rd Broods e e
Note Adult mortality L live D dead SB split brood single brood split between two days CO carry over offspring

carried over with adult during transfer

Concentration

IMortality I 617

Mean Offspring Female J

600 mg NaCL Survival and Reproduction Data

Replicate number

D yI 1 2 3 4 5 6 7 8 91 10

1 Young produced 0 a CO G 0 0 O
Adult mortality C LC 1

2 1 Young produced o C I

Adult mortality

3 Young produced 0

Adult mortality j

4 Young produce T A 3 3

Adult mortality j

5 Young produced 0 Of VL Q 0 oCc iGJ C
Adult mortality c C K C

6 Young produced Ii 0 1 I 1 I

Adult mortality L L t

7 Young produced I

ha I

Total young produced e 2a A Ixa d I i1 j 2 2g

Fiaal Adult Mortality j M7 C
Note Adult mortality L live D dead SB split brood single brood split between two days CO carry over offspring

carried over with adult during transfer

ConcentrationIMortal ity

Page 69 of 76 Mean Offspring Female m
Reduction from Control 0.37,7
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gTT FhiqkS m

Species Ceriodaplnia dubia CdNaCLCR 4 TR
800 mg NaCIfL Survival and Reproduction Data

Replicate number

Day Iord 2 3 4 5 6 7 8 9 10

I Young produced n n 0 C O0

Adult mortality L U U U U U
2 Young produced c 0 01 0 0

Adult mortality L I j U U

3 Young produced Q c T O
Adult mortality jU C L U L

4 Young produced I U 1I 3
I Adult mortality U

s Young produced o 1 o C 0 b

Adult mortality U
6 Young produced j C lb L J V 1

Adult mortality U U U U U U
7 Youngproduced I LA 1e 15 1 1 I 4 I LA IT

Totalyoung produced ZI 4 a2 C 2L8 Zo I a7 I VA I Z l 37
Final Adult Mortality jt U I I

Ncaortreie d Aodvuerlt wmiothr taaldiutylt dLu r
in

lgivtera nDsf
er

d

ead SB split brood single brood split between two days CO carry over offspring

Concentration

Mortality 07
Mean Offspring Female Vt2 a

Reduction from Control 0.3

1000 mg NaCI L Survival and Reproduction Data
Replicate number

Day 1 2 3 4 5 6 7 8 9 10

I Young produced 1
Adult mortality L U U U U U

2 Young produced 0 0 I

Adult mortality U I U
3 Young produced J C I

Adult mortality I U I U

4 Young produced 3 LA L U
Adult mortality L U

5 Young produced 0 0 110100 10 0 0
Adult mortality U U LU U L U

6 Young produced a L I ii I J
Adult mortality U U U U

7 i Youngproduced TF J 4 15 i2 Il 1a3 S3 j5

Total young produced f VI 30 21 Z2 v 7 I 31 jZt

Final Adult Mortality

Note Adult mortality L live D dead SB split brood single brood split between two days CO carry over offspring

carried over with adult during transfer

Concentration

Mortality I 01
Page 70 of 76 Mean Offspring Female VI I

Reduction from Control
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I

I Species Ceriodaphnia dubia CdNaCLCR1200mg NaCI L Survival and ReproductionCDdaNtaaCLCR
7

Day 2 3 4 5 6 7 8 9 10

I Young produced 0 0
dult mortality L L U U L U L L L

2 Youngdprouducedl t I o 0I
mortality

i
3 Young produced ItH

mortality I AdLu lt L
4 Young produced

Adult mortality

5 Young produced C OC 0

Adult mortality t

6 YAouun g mpr odau ced U J 1

I mortality Adult L C L IL
7 Young produced I 0 9 0 Io

Total young produced q 0 I 9 1 it 1 Ai

Final Adult Mortality C

Note Adult mortality L live D dead SB split brood single brood split between two days CO carry over offspring

carried over with adult during transfer

Concentration

Mortality

Mean Offspring Female

Reduction from Control h LI
1400 mg NaCVL Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced c 0

Adult mortality

2 JYoung produc c f

2 Adult mortality L C .2ek 0101 L
3 Young produced I n

Adult mortality U 7 LL IL

4 Young produced 0 I

Adult mortality I J I L U

soa Young produced 0 0 2 0

I
Finl mmAodrtualltit y L t

6 Young produced CC V V

Adult mortality j C JU

Note Adult mortality L live D dead SB sp lit brood single brood split between two days CO carry over offspring

carried over with adult during transfer

Concentration I

Page 71 of 76 Mean Offspring Female 3
I Reduction from Control



ETS Verification of CeriodaphniaReproduction Totals

wnvlron mental Testing Solutions Inc

Control 1000 mg NaCIL
Replicate number

Day F2 345 n6u
mber

7 8 9 I Total Day 2 346i7Replicate
number

1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
2 0000000000 0 2 0000000000 0

345
030

0

30

10323 101 050 0000143
04

34

0 0
030 33056

345 040 030 1050
040 040 1030 030 040

4
00 030 32070

67 1104 1170 105 104 1134 106 1130 1107 1125 1130 17458 67 1134 1124 105 1102 1106 103 194 1I3

I12

15
1110 18377

Total 27 30 30 28 32 33 27 30 31 26 294 Total 31 29 30 26 30 26 26 28 31 24 281

600 mg NaCIL 1200 mg NaCl L

Day 1 2 3 4D
Rel

i5c ate1 nu6 mber7 8 9 10 Total Day 2 3 4
R

eplic

ate
nu6 mber7 9 10 Total

1 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 00 0 0 0 2 0 0 0 0 000000 0

34 40 03

000
5 4 4333

0 0 0
04 04 307 34 03 020

00

4 3 3
01 40 03 03 03 209

5 001200 001100 23 5 0006000000 6

67 11I4 141117 13
0 12

1160 1106 1104 130 1135 1131 18485 67 85 150 73 09 96 09 65 151
100 74 6509

Total 29 28 34 29 30 29 27 27 32 28 293 Total 16 17 14 18 18 10 115 19 13 14 154

800 mg NaCIIL 1409 mg NaCl L

Dy 1 2 3 4D R1el5ica

te

nu6 mber7 8 9 10 TtlDy 1 2 3 4R eplic5a

te

nu6 mb1e7r 8 19 1 oa

I 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 00 0 0 0 0 0 0

23 00 00 00 00 00 00 00 00 00 00 00 23 00 00 00000 00000 0 0 0 0 0 0
0

4 4 3 4 3 333 4 4 4 35 4 1 1 0 3 0 2 0 0 3 1 if

5 00 1200000 0 12 5 00003002 005

67 1143 1114

0 10

1170 1113 1142 1104 1134 1126 110436 67 03 02 20 00 00 00 05 1 00 00 04 106

Total 31 2832283027 29 28 31 32 296 Total 4 3 2 3 3 2 SI 2 3 9 32
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Ceriodaphnia dubia Chronic Reference Toxicant Test

EPA 821 R02 013 Method 1002.0

EnvironmentalA TL esting LSolutions Inc
QultCVoe rification of Data EntryCalcuClaotniotrrnloslanQduSaltiattyis

tical Analyses

Test number dNaCICR 78

Test dates August 0512 2008

Reveiwed by

C mongc eLn tNraatCioIn 1 2 3 4 Rep5li

cate

numb6e

r

7 8 9 10 Survi

v al

Av Oerfafgspe rirnegp rfoedmuacleti

on

vCaorieaftfiiocUie nt co

f

PerenoUt nrterodlu c
ti

on
from

Control 27 30 30 28 32 33 27 30 31 26 100 29.4 7.9 Not applicable

600 29 28 34 29 30 29 27 27 32 28 100 29.3 7.6 0.3

800 31 28 32 28 30 27 29 28 31 32 100 29.6 6.2 u i

1000 31 29 30 26 30 26 26 28 31 24 100 28.1 8.8 4.4

1200 16 17 14 18 18 10 15 19 13 14 100 15.4 17.9 47.6

1400 4 3 2 3 3 2 5 2 3 5 90 3.2 35.5 89.1

Dunnett’s MSD value 2.234 MSD Minimum Significant Difference
PMSD 7.6 PMSD Percent Minimum Significant Difference

PsiMgnSifDic aisn at min eaa swuhreo leo fetfefslut epnrte
ctoisxiiocnit y Ttehset

PMSD is the minimum percent difference between the control and treatment that cail be declaied statistically

Lower PMSD bound determined by USEPA 10h percentile 13
Upper PMSD bound determined by USEPA

90tb percentile 47

LVoawriaerb ialnitdy uSptupdeyr P UMSSEDP Abo u2n0d0s1 aw eUreS EdePtAer

m
2i0n0e1db fr

om the 10th and 90th percentile respectively of PMSD data from EPA’s WET Initerlaboratory

UUSSE EPnAv
i

ro2n0m0e1nat

a
2l 0P0r1obte cFtiionna

l

ARgeepnocryt
CInintecrilnanbaotria toOryH

Variability Study of EPA Shortterm Chronic and Acute Whole Effluent Toxicity Test Methods Volumes I and 2Appendix EPA 821 Bt01004 and I2PA 82 IBU 1005



S

ebB
Statistical Analyses

Environmental Testing Solutionsinc

Ceriodaphnia Survival and Reproduction Test Reproduction

Start Date 852008 Test ID CdNaCICR Sample ID
ON End Date 8122008 Lab ID ETS Envir Testing Sol Sample ITDype NRAECF LR Sefo Tdoiuxmic acnhtloride

SCaommpmlee nDtsa

te Protocol FWCHR EPA 821 R02013 Test Species CDCeriodaphnia dubia

Conc mgL 1 2 3 4 5 6 7 8 9 10D

Cont68r00o00l 232719 000000000
322088 000000000

333204 000000000 222889 000000000 333020 000000000 322379 000000000 222797 000000000 232807 000000000 333121 000000000 322268 000000000

1000 31.000 29.000 30.000 26.000 30.000 26.000 26.000 28.000 31.000 24.000
1200 16.000 17.000 14.000 18.000 18.000 10.000 15.000 19.000 13.000 14.000
1400 4.000 3.000 2.000 3.000 3.000 2.000 5.000 2.000 3.000 5.000

Transform Untransformed 1Tailed lsotonic

CoDn

cCmo111ng06824tr00000o00000l Me22221a399895n

23

4164000000000000

N

M000011e 5991a0029500n0365860868880
Me22221a539998n

432461000000000000

Mi222212n47076

000000000000000000

Ma33331x523194

.000000000000000000

CV31
768577 782495087805198895N111111000000

t

2
1S00641t 28331a01320t53072 Criti22222c

a

2222l2

8888877777

MS22222D

22222 3333344444

Me22221a938599n

42

1444300033300033

N

M000111e 1a59000025n000834000720700

AKBaourlxtmlieloitatg’rsoy

r

ToTvees stDt si

n
Tdeicsat tiensd

eicqautaels vnaorrimanacle sd is ptr i
b

u0ti 2o3n

p 0.01

60
9S70t83a79ti56s08ti18c11

6
15C 01r8it06i3c25a7 l2

2

0S0k3e8w00

93 0.3K4u7r0t141

HDTryuepnaontmtehtete’nssti ssT
veTsset sDt CIotnatirl

o
l0.05

N1O00E0C L1O2E00C 109C5 h4V4

512

TU

2.2M34S4D07u7 5 0.0M76S0D00p
26 1M19S7B

04
4.77M4S0E74

07 4F 5PEro3b0 5d5f4

Linear Interpolation 200 Resamples
Point mgL SD 95 CL Skew

IC05 1002.17848 77.7461456 779.434641 1020.05615 2.6984

ICIO 1025.35433 14.2887789 991.731061 1041.35951 1.6852

IC15 1048.53018 10.7345501 1024.74818 1063.03383 0.2233

1C20 1071.70604 10.0921623 1048.62094 1086.08067 0.1967

IC25 1094.88189 9.88843252 1072.93237 1108.70826 0.1481

1C40 1164.40945 11.8919414 1140.70124 1187.71569 0.1217

IC50 1211.20219 12.8831181 1183.9923 1232.85271 0.1732
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Species Ceriodaphnia dubia CdNaCLCR t jj

D av

3 r 4 5 6
Analyst

Concentration Parameter

DO 7Lt 8
j CONTROL Conductivity 3CS

yjimhoslcm 32
Alkalinity

mg CaCO3 L
Hardness
mg CaCO3IL 8

Temperature 721kS VA A .1 is0 IN I 24A i

PR SU 8IIIf3fk ,7 SS 7 se I’sO I 7101
DOI mLU 11 Si 0 8.0 .1 10

600 mg NaC L Conductivity

pRmhos cm l 0 1310 1 l0 0

Temperature A6 VAA

H SU 1.1Lto 71 1b60 ISO l4

DO 1RA 1 1 1 IJ t

800 mg NaCIL Conductivity 11 0
jimhos cm

Temperature LAS 4t S OS AIF s

0C 0 S L

pSU I ItoL
Do mgL 1 1 81Arrf39 8A 1 7 II

30 0 mg NaCVL
Con mduhocst civmi

ty 2010
LcFI ZoAO

2 0

Temperature VAS

SU H I3 a1 1

DO mgL I A
1200 mgNaCI L Conductivity

mg jimhos cm 250LA IC Lo zA 6oc
Temperature I t Z I i tq2j

pH SU i tii1 1 S PO

140I0

mg NaCI L Conductivity 216 LZI o iiso A0

tmhos cm

Temperature A 4

I STOCK Conductivity I

Iage j mhos cm
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