
August 25 2008

Ronald C. Hall KFP 1A-KST

KINGSTON FOSSIL KIF PLANT NPDES. PERMIT TN0005452 TOXICITY
TESTING OF OUTFALL 002 - AUGUST 2008

Attached are two copies of the toxicity report. Chronic testing of fathead minnows

Pimephales promelas and daphnids Ceriodaphnia dubia using KIF discharge

samples collected August 3-8 showed no toxicity to test organisms. IC25 values for

both species were 100 percent effluent. The results for both species exposed to

intake samples were not significantly different from control results.

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

review.

Cynthia L. Russell

Biologist

Environmental Engineering Services-West

CTR 2L-M

CLR Atta.chment

cc Attachments

C. W. McCowan KFP 1A-KST

L. P. Johnson LP 5D-C

R. M. Sherrard PSC 1X-C

Files RSOE-EDMS-Muscle Shoals

KIF August 2008M
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date August 25 2008

1. Facility / Discharger Kingston Fossil Plant / TVA

2. County / State Roane / Tennessee

3. NPDES Permit TN0005452

4. Type of Facility Fossil-Fueled Steam Electric GeneratingPlant

5. Receiving Stream Clinch River

6. 1Q10 156

7. Sample Tested 002

8. Dates Sampled August 3-8. 2008

9. Average Flow on Days Sampled MGD 1351.2 1357.1 1357.1

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

operation data will be provided upon request.

11. Test Dates August 5-12 2008

12. Test Type Short-term Chronic Definitive

13. Test Species Fathead Minnows Pimephales promelas

Daphnids Ceriodaphnia dubia

14. Concentrations Tested %
Pimephales promelas Outfa11002 6.25 12.5 25 50 100

Intake 100

Ceriodaphnia dubia Outfa11002 6.25 12.5. 25 50 100

Intake 100
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15. Permit Limit Endpoint % Outfall 002 IC-2r 100%

16. Test Results Outfa11002 Pimephales promelas IC 100%

Ceriodaphnia dubia ICL5 100%

17. Facility Contact Cynthia W. McCowan Phone 865 717-2180

18. Consulting / Testing Lab Environmental Testing Solutions Inc.

19. Lab Contact Jim Sumner Phone 828 350-9364

20. TVA Contact Cynthia L. Russell Phone 256 386-2755

21. Notes Outfall 002 samples collected August 3-8 2008 showed no toxic effects to fathead

minnows or daphnids. The resulting 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 t-Tests.
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METHODS SUMMARY

Samples

1. Sampling Point Outfall 002 Intake

2. Sample Type Outfall 002 Composite

Intake Composite

3. Samtile Information

Date/Time Date/Time Arrival Initial Date/Time

ID Collected Received Temp. TRCt Of Last Use

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

002
08-03-08 / 0900

08-04-08 / 1400 1 4 0 10
08-05-08 / 1215

08-04-08 / 0800 08-06-08 / 1124

Intake
08-03-08 / 0900

08-04-08 / 1400 2.0 0 10
08-05-08 / 1215

08-04-08 / 0800 08-06-08 / 1124

002
08-05-08 / 0900

08-06-08 / 1415 1.9 0 10
08-07-08 / 1121

08-06-08 / 0800 08-08-08 / 1120

Intake
08-05-08 / 0900

08-06-08 / 1415 2.4 0.10
08-07-08 / 1121

08-06-08 / 0800 08-08-08 / 1120

08-07-08 / 0900
08-09-08 / 1117

002 08-08-08 / 1420 0.8 0.10 08-10-08 / 1120
08-08-08 / 0800

08-11-08 / 1123

08-07-08 / 0900
08-09-08 / 1117

Intake 08-08-08 / 1420 0.7 0.10 08-10-08 / 1120
08-08-08 / 0800

08-11-08 / 1123

Represents the period of time during which the 24-hourly 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 f 1.0C in a warm water bath.
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Test Or anisms Pimephales promelas Ceriodaphnia dubia

1. Source Aquatox Inc. In-house Cultures

2. Age 19 hours old 24-hours old

Test Method Summary

1. Test Conditions Static. Renewal Static Renewal

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

females have 3 broods

3. Control / Dilution Water ModeratelkHard Synthetic Moderately Hard Synthetic

4. Number of Replicates 4 10

5. Organisms per Replicate 10 1

6. Test Initiation Date/Time 08-05-08/ 1100 ET 08-05-08 / 1215 ET

7. Test Termination Date/Time 08-12-08 / 1000 ET 08-12-08 / 1153 ET

8. Test Temperature Mean 24.6C Mean 24.8C

24.1 - 25.0C 24.5 - 25.3C

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 Pimephalesnromelas Chronic/ 7-day Toxicitv Test.

Genus species Type / Duration

Conducted August 5-12 2008 using effluent from Outfall 002.

Test

Solutions

Percent Surviving

time interval used - da s

%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

Mean Dry Weight mg
Test Solutions

re licate number%Effluent
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 0.8 16 0.716 0.824 0.756

IC25 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/LCso TUc 100/ IC25
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TOXICITY TEST RESULTS see Appendix B for Bench Sheets

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

Genus species Type / Duration

Conducted August 5-12 2008 using effluent from Outfall 002.

Test

Percent Surviving

time interval used - cdlay s

Solutions

%Effluent
1 2 3 4 5 6 7

Contro l 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

Reproduction young/female/7 days
Test Solutions

Data r licate number%Effluent
1 2 3 4 5 6 7 8 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 35.2

100% 33 40 38 42 34 41 37 36 34 39 37.4

IC25 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/ 7-day Toxicity Test.

Genus species Type / Duration

Conducted August 5-12 2008 using water from Intake

Percent Surviving

Test time interval used - da s

Solutions

%Effluent
1 2 3 4 5 6 7

Control 100 100 100 100 100 100 100

I Intake 100 100 100 100 100 100 100

Reproduction young/female/7 days
Test Solutions

Data re licate number
ffl uent%E

1 2 3 4 5 6 7 8 9 10 Mean

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

IC25 Value 100% Calculated TU Estimates 1.0 TUc
Permit Limit NA

Permit Limit NA
95% Confidence Limits

Upper Limit NA
Lower Limit NA

TUa 100/LC50 TUc 100/ IC25

REFERENCE TOXICANT TEST RESULTS See Appendices A and C

Species Date Time Duration Toxicant Results LC50/IC25

Pimephalespromelas 08-05-08 1130 7 days KCl 0.69 g/L IC25

Ceriodaphnia dubia 08-05-08 1200 7 days NaCI 1.09 g/L IC25

Page 7 of 76



PHYSICAL/CHEMICALSUMMARY

Water

Chemistry

Mean

Values

and

Ranges

for

Pimephales

promelas

and

Ceriodaphnia

dubia

Tests

of

TVA

/

Kingston

Fossil

Plant

-

Outfa11002performed

August

5-12

2008.

Test

Sample

ID

Tem

erature

C

Dissolved

Ox

en

mg

/L

pH

S.U.

ConductanceAlkalinityHardness

Total

ResidualInitial

Final

Initial

Final

Initial

Ftinal

pmhos/cm

mg/L

CsCO3

mg/L

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

-

-24.7

24.4

7.8

7
5

7
51

7
37

302

---6.25%

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

7.39

303

---12.5%

Q

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

-----

-

24.8

24.4

7.8

7.5

7.50

7.42

299

---25%

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

-----

-o

50%

24.8

24.3

7.9

7.5

7.52

7.46

297

---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

-----

-24.8

24.4

7.9

7.5

7.53

7.58

295

115

137

0.10

100%

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

40

7

7
49

220

81

98

0.10

Intake

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

24.7

25.0

7.7

7.9

7.62

7.50

307

62

91

-Control

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

-

-24.8

25.0

7.8

7.9

7.51

7.50

302

---6.25%

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

---.

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

----24.8

24.9

7.8

7.9

7.50

7.52

299

---25%

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%

24.8

24.8

7.9

7.9

7.52

7.58

297

24.7

-

24.9

24.6

-

25.2

7.7

-8.1

7.7

-8.0

7.25

-

7.62

7.43

-

7.74

293

-

312

-----

-24.9

24.8

7.9

7.9

7.53

7.69

295

115

137

0.10

100%

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

24.8

24.9

8.0

7
8

7
40

7
58

220

81

98

0.10

Intake

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

Overalltemperature

C
Pimephales

promelas

Ceriodaphnia

dubia

Average

MinimumMaximum

24.6

24.1

25.0

24.8

24.5

25.3
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SUMMARY/CONCLUSIONS

Outfall 002 samples collected August 3-8 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 t-Tests.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. PimWhales promelas

Tests were conducted according to EPA-821-R-02-013 using four replicates each

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

disposable cups each containing 250-mL of test solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 using ten replicates each

containing one test organism per treatment. Test vessels consisted of 30-mL

polypropylene cups each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. PimeDhales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

dates where applicable.

2. Instruments All identification service and calibration information pertaining to

laboratory instruments is recorded in calibration and maintenance logbooks.

3. Temperature was measured by SM 2550 B.

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

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

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

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

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 EPA-821-R-02-013. Any known deviations were noted

during the study and are reported herein.

REFERENCE TOXICANT TESTS See Appendix C for control chart information

1. Test Type 7-day chronic tests with results expressed as IC25 values in g/L KCl or NaCI.

2. Standard Toxicant Potassium Chloride KCl crystalline for Pimephales promelas.

Sodium Chloride NaCI 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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Kingston Fossil Plant Biomonitoring

August 5-12 2008

Appendix B

Chain of Custody Records and

Toxicity Test Bench Sheets
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BIOMONITORING
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OF

CUSTODY

RECORD
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828-350-9364

sampling

event

@
each

sample

location.

Diss.
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initiate

testing

within

that

time

frame.

Samples

shipped

ovemight

on

Friday

via

FedEx

or

UPS

must

be

marked

for

Saturday

delivery

or

they

will

not

arrive

until

the

following

Monday.

e-N
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BIOMONITORING

CHAIN

OF

CUSTODY

RECORD

Page

1

of

1

Clierg

TVA

Environmental

Testing

Solution

Inc.

Delivered

By

Circle

One

Proje?cA.tName

Kingston

Fossil

Plant

351

Depot

Street.

FedEx

UPS

Bus

Client

P.O.

Mmber

N/A

Asheville

NC

Other

specify

Courier

Service

Facility

Sampled

KIF

28801

General

Comments

Note

Diss.

Mtls.

Bottles

filteredcollected

onsite

during

each

NPDES

Number

TN0005452

Phone

828-350-9364

sampling

event

@
each

sample

location.

Diss.

Metls.

are

then

stored

at

TVA

4200

Greenway

Dr.

Collected

By

Shelton

Fax

828-350-9368

Samples

are

collected

and

shipped

on

ice

to

the

contractlaboratory.

All

times

are

Eastern.

Field

Identification

/

Sample

Description

???p

CollectionDate/Time

Date

Time

Container

Number

Volume
Collected

Flow

MGD

Rain

Event

Mark

as

Appropriate

Yes

If

es

No

Trace

h

Laboratory

Use

ETS

lb?

AtrtivalTenip.

By

TiAie.

4ppeRr-.

0

es

Inc

Nuuk?qc.

?
4

ance

KIF

-

Outfa11001

Comp

08/08/08

09

1
5
GGI

K
IF

-

Intake

Comp

08/08/08

o

12.5
GCT

Outfall

001

Start

08/07/08

0900

am

Outfa11001

Finish

08/08/08

0800

am

Intake

Start

08/07/08

0900

am

Intake

Finish

08/08/08

0800

am

Sample

Cust

ody

-

Fill

In
From

Top

Down

Relinquished

By

Signature

Date/Time

Received

By

Signature

Date/Time

loto

o8-ot

ot

yz0

ot-

08

-08

1416

Instructions

Clients

should

fill

in

all

areas

except

those

in

the

Laboratory

Use

block.

Biomonitoring

samples

are

preserved

by

storing

thcm

at

4C

and

shipping

them

in

ice.

The

hold

time

for

each

sample

is

36

hours

from

the

time

of

collection.Therefore

please

collect

and

ship

in

such

a

way

that

the

laboratory

will

receive

the

samples

with

ample

time

to

initiate

testing

within

that

time

frame.

Samples

shipped

overnight

on

Friday

via

FedEx

or

UPS

must

be

marked

for

Saturday

delivery

or

they

will

not

arrive

until

the

following

Monday.
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Chronic Whole Effluent Toxicity Test EPA-821-R-02-013 Method 1000.0

Species Pimephales promelas

Client TVA
Facility Kinston Fossil Plant

NPDES TN 0005452

Project A42

County Roane

Treatment Non-treated

Outfall 002

Dilution prepa ration information 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 organism in ormation Test in ormation

Organism age Randomizing template $
Date and times organisms

were born between

Cd-01-041 lIo00 Incubator number
3 ?

Or anism source ATQjC bAltA P OQ-4-08 Artemia lot number py k
Transfer bowl information pH Temperature C Total drying time

1-66 1S.3 Date / Time in

Average transfer volume
O LS84 NQ Date/ Time out odt -08

Oven temperature p

Daily feeding 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 mosu
0 ay.Or -?d SSo Itob ch -od B atoy. o i w oi-1

o8 u too 8400 loo3 -O?.d o .0 oZ
2

oe cnof O4o6 1004S o8 -oA -oP A o d od o 6 ? t t

3
0-toroF Oo I tA r 1 odo - A o8o8o6ZOz1 At

4
dp-OR-01 o-iso 9 otolo8.0b?Cl-5
-o o?? 1400 1603 oR-oy c8b o o1

6
tlo Ot3o 13 tooZ-o-o -o8g oio8o8.e4 o1

7
of- a-oP looo

Control information
Acceptance criteria Summa of test end oints

% Mortali s 20% 7-day LCso 7

Average weight per initial larvae 80y NOEC 1607.

Average weight per surviving larvae 0. 80q 0.25 mg/larvae
LOEC ? oo7.

ChV 7p 7.

IC25 70

age1io
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I

? Emlrvnm.ntM Tetlnq Sdutwns ?M.

Species Pimephales promelas

Client TVA / Kingston Fossil Plant - Non-treated

Date 68GS-08

Survival and Growth Data

Day CON TROL 6.25% 12.5%

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

0 r io 1o ro /0 ro Io to /0 Io

1

to i o 10 /0 ?o to /n /o /o /d /0

2
10 10 o to 10 to 10 r0 10 /0 tp 10

3
ro 10 to 10 10 to Io to to -to to 10

4
10 /0 lo to to 101 10 10 /0 10 10 t0

5 o rp 10 10 to to to 10 /0 t0 /0 10

6
/O 10 10 to O 10 1 0 to t0 10 10 O

7

t0 10 p f0 10 to to l0 10 10 10 10

A Pan weight mg
Tray color code J?kbLLA
Analyst JA1u1 13.44 iq.- S.tt moS t3.23 lS.1 1531 14.41 t31 I 1q.toc 14.4 1f.

B Pan Larvae weight

ABiyst A$ ?i13? iN.Z9 ?314? 474

Larvae weight mg A -B

q.
38 8 29 1.91 1. it q.08 g.S4 8. t8 7.31 g. 31 1.53 1.05 8. 33

Weight per initial number

of larvae mg %. l?h\ A1l I?? qb?
C / Initial number of larvae

0 O ti p O 0 O O 0

Average Percent

weight per

initial

reduction

from control G $ot 0. g?0 - 267 ?1 g? 3?57

number of %
larvae mg

P

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

lg unusually large dr decanted and returned w wounded.

Calculations and data reviewed 4-
Comments

e 18 of 76
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I
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EnNnonnynWTaurqSeluwnslnc

Species Pimephales promelas

Client TVA / Kingston Fossil Plant - Non-treated

Page 3 of 6

Date 0d 06- o8

Survival and Growth Data

Day 25% 50% 100%

M N 0 P R S T U V W x
0

ro O o /0 /0 o 10 10 /O

1 0 /? /0 p ID 10 10 /O /0 JO /0

2
to to to 10 to to iD ip to to 1o 10

3
10 tC lD O tu iC 10 iU 10 /p /0 10

4
/o D 10. 1ri 10 10 14 to t0 10 1 o I u

5
/0 t0 10 l0 10 10 10 ID 1C t a 10

6
to /o 1 o to io /0 q ?o o to I o /0

7
I to 10 10 10 to 10 Ip to 10 o

A Pan weight mg
Tray color code 1.. U. if

Analyst. Mt.A 114T9 ly21 13.411 0 J%i M-46
1

%1 Ap s.$e 13 1$ ISta2 l-kq i3bS b2.9Z

B Pan Larvae weight

mg
Analyst Z1lo ?SS I? Z3.OO LI33 zah0 A40 1do1

Larvae weight mg A - B ? ?.oz .? 6.68 s Oq B.Vt 1.t%1 1.?45 118 1.5L .t 1.d0

Weight per initial number

of larvae mg
?ry? O?V ? vc6 6? ?? a? ? ??1/C/ Initial number of larvae

0? O O
?

O O ? 0 O V p 4? O?

Average Percent

weight per

initiai

reduction

fromcontrol 0I21 102r. O1d2 337 0.183 3.27.

number of %
larvae mit

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

lg unusually large dr decanted and retumed w wounded.

Comments

Pa re 19 of 76

Calculations and data reviewed 61?_
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Species Pimephales promelas

Client TVA / Kingston Fossil Plant - Non-treated .Dat 0 pS-08

Survival and Growth Data

Day 100% Intake

Y Z AA BB

0
16 ro io /0

1

/0 /0 to /0

2
to 10 10 10

3
Il o Ip to

4
/0 10 10 to

5
10 io to

6

7
10 10 t0 l0

A Pan weight mg
Tray color code 1 %V.L

Analyst 16AIA.

MUl l y4 14 3. yZB

B Pan Larvae weight

Analyst ?C? 1.? ?.Z.s AM _A_M

Larvae weight mg A - B

4.161 B.Ib 1.16 8.14

Weight per initial number

of larvae mg
C f Initial number of larvae

Average Percent

weight per reduction

-?SbO a.by?
initial from control

number of %
larvae mg

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

lg unusually large dr decanted and returned w wounded.

Comments

PaieAef 76

Calculations and data reviewed J_
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TVA

/

Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

Piinephaes

promelas

Chronic

Whole

Effluent

Toxicity

Test

EPA-821-R-02-013

Method

1000.0

Quality

ControlVerification

of

Data

Entry

Calculations

and

Statistical

Analyses

ProjectnumberReveiwed

by

Not

for

Co

iianceAaseasmentIntemalLaborato

3992

Coaeeitradu%BepBrateLidalumberdlarvaeFiaftaamberdlanaeA-Puwelpt

mp

B-PUlwvae wei8t

m

I.arvaewdBYtmW

-

A-

B

Weipt/Sarviva8

.uaboroflarvaeni

Meaawrift/Sarvivia8umber

d

4r.KOWCoemrkatdvaAatfoaoa.....rr..nm.s...t.ww..eWeiBYtllahWumbm

d
4uvae

m

Meuwrvtval

%

MeuwdatlIai6aiumber

d

larvaengCuelB.ieatdvaria6uatu....xNww...wr.n.....tPaceatredaclimtromcowtrul

%

A

10

10

13.44

22.82

9.38

0.938

0.938

B

10

10

14.78

23.07

8.29

0.829

0
809

12

9

0.829

0
0

Control

C

10

10

15.1222.93

781

0.7910.781

10

0.809

12.9

Not

applicable

D

10

10

14.05

20.93

6.88

0.688

0.688

E

10

10

13.23

22.31

9.08

0.908

0.908

F

10

10

15.75

24.29

8.54

0.854

0
830

9
8

0.854

6.23

h

G

10

10

15.3923.67

8.28

0.929

0.829100.00.830

8.9

-2.6

H

10

10

14.41

21.72

7.31

0.731

0.731

1

10

10

13.71

22.02

8.31

0.831

0.831

J

10

10

14.6022.13

7.53

0.753

781

0

8
0

0.75312.5%

K

10

10

14.48

21.53

7.05

0.705

0.705

100.00.781

8.0

3.5

L

10

10

14.45

22.78

8.33

0.8330.833

M

10

10

14.59

22.83

8.24

0.824

0.824

5%

N

10

10

14.21

21.23

7.02

0.702

0
727

3
9

0.702

2

O

10

10

13.41

20.54

7.13

0.713

0.713

100.0

0.727

9.3

10.2

P

10

10

14.81

21.49

6.68

0.668

0.668

10

10

14.4622.55

8.09

0.809

0.809

R

10

10

13.10

21.71

8.61

0
.86

0
802

6
0

0.861

50%

S

10

9

15.86

23.00

7.14

0.793

0.714

?
5

0.782

8.4

3.3

T

10

10

13.88

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
783

3
8

0.752

1?

A

W

10

10

13.38

21.61

8.23

0.823

0.823

100.0

0.783

3.8

31

X

10

10

12.92

20.72

7.80

0.780

0.780

Y

10

10

14.61

21.28

6.67

0.667

0.667

100%I

t
l

Z

10

10

14.4122.57

8.16

0.816

0
756

10

2

0.816

n
a
ce

?

10

10

14.37

21.53

7.16

0.716

076

100.0

0.736

10.2

6.6

BB

10

10

14.28

22.52

8.24

0.824

0.824Outfal1002Dunnetta

MSD

value

PMSD

0.1205

MSD

PMSD

MinimumSignificantDifferencePercentMinimumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimumpercentdifferencebetween

the

control

and

treatment

that

oan

be

declaredstatisticallysignificant

in

a

whole

effluenttoxicitytest.

14.9

ItakeDunnetta

MSD

value0.1257

PMSD

15.5

Lower

PMSD

bound

determined

by

USEPA

10th

percentile

12Y..

Upper

PMSD

bound

determined

by

USEPA

90th

percentile

30%.

Lower

and

upper

PMSD

boundsweredetermined

from

the

10th

and

90th

percentilerespectively

of

PMSD

data

from

EPAs

WET

InteriaboratoryVariability

Study

USEPA

2001a

USEPA

2001

b.

USEPA.

2001a

2001b.

Final

ReportInterlaboratoryVariability

Study

of

EPA

Short-termChronic

and

Acute

Whole

EffluentToxicity

Test

MethodsVolumes

I
and

2-Appendix.EPA-821-B-01-004

and

EPA-821-13-01-005.

US

EnvironmentalProtection

Agency

Cincinnatf

OH.



TVA

/

Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

Statistical

Analyses

Larval

Fish

Growth

and

Survival

Test-7

Day

Growth

Start

Date

8/5/2008

Test

ID

PpFRCR

End

Date

8/12/2008

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Date

ProtocolFWCHR-EPA-821-R-02-013ConunentsNon-treated

Conc-%

1

2

3

4

D-Control

0.9380

0.8290

0.7810

0.6880

6.25

0.9080

0.8540

0.8280

0.7310

12.5

0.8310

0.7530

0.7050

0.8330

25

0.8240

0.7020

0.7130

0.6680

50

0.8090

0.8610

0.7140

0.7450

100

0.7780

0.7520

0.8230

0.7800

TransformUntransformed

Conc-%

Mean

N-Mean

Mean

Min

Max

CV%

D-Control

0.8090

1.0000

0.8090

0.6880

0.9380

12.859

6.25

0.8303

1.0263

0.8303

0.7310

0.9080

8.923

12.5

0.7805

0.9648

0.7805

0.7050

0.8330

8.023

25

0.7268

0.8983

0.7268

0.6680

0.8240

9.302

50

0.7823

0.9669

0.7823

0.7140

0.8610

8.403

100

0.7833

0.9682

0.7833

0.7520

0.8230

3.755

Sample

ID

TVA

/
Kingston

Fossil

Plant

Outfal1002

Sample

Type

DMR-DischargeMonitoring

Report

Test

Species

PP-Pimephales

promelas

1-TailedIsotonic

N

t-Stat

Critical

MSD

Mean

N-Mean

4

0.8196

1.0000

4

-0.425

2.410

0.1205

0.8196

1.0000

4

0.570

2.410

0.1205

0.7805

0.9523

4

1.645

2.410

0.1205

0.7641

0.9322

4

0.535

2.410

0.1205

0.7641

0.9322

4

0.515

2.410

0.1205

0.7641

0.9322

Auxiliary

Tests

Shapiro-Wilks

Test

indicates

normal

distribution

p

0.01

Bartletts

Test

indicates

equal

variances

p

0.60

Hypothesis

Test

1-tail

0.05

NOEC

LOEC

ChV

TU

Dunnetts

Test

100

100

Treatments

vs

D-ControlStatisticCritical

Skew

Kurt

0.98911625

0.884

0.10828099-0.33136613.6267895715.0862722

MSDu

MSDp

MSB

MSE

F-Prob

df

0.120474560.148917880.004837470.004997890.46326116

518

Linear

Interpolation

200

Resamples

Point

%

SD

95%

CLExp

Skew

IC05

13.913

IC10

100

IC15

100

IC20

100

IC25

100

IC40

100

IC50

100

kiJD02_08-05-08data



TVA

/

Kingston

Fossil

Plant

Intake

August

05-12

2008

Statistical.

Analyses

Larval

Fish

Growth

and

Survival

Test-7

Day

Growth

Start

Date

8/5/2008

Test

ID

PpFRCR

Sample

ID

TVA

/
Kingston

Fossil

Plant

Intake

End

Date

8/12/2008

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

DMR-DischargeMonitoring

Report

Sample

Date

ProtocolFWCHR-EPA-821-R-02-013

Test

Species

PP-Pimephales

promelas

CommentsNon-treated

Conc-%

1

2

3

4

D-Control

0.9380

0.8290

0.7810

0.6880

100

0.6670

0.8160

0.7160

0.8240

Conc-%

Mean

N-Mean

Mean

D-Control

0.8090

1.0000

0.8090

100

0.7558

0.9342

0.7558

TransfonnUntransformed

Min

Max

CV%

0.6880

0.9380

12.859

0.6670

0.8240

10.176

1-TailedIsotonic

N

t-Stat

Critical

MSD

Mean

N-Mean

4

0.8090

1.0000

4

0.823

1.943

0.1257

0.7558

0.9342

Auxiliary

Tests

Shapiro-Wilks

Test

indicates

normal

distribution

p

0.01

F-Test

indicates

equal

variances

p

0.63

Hypothesis

Test

1-tail

0.05

Homoscedastic

t
Test

indicates

no

significantdifferencesTreatments

vs

D-ControlStatisticCritical

Skew

Kurt

0.97357935

0.749

0.04262499-0.95862981.8296115447.4672279

MSDu

MSDp

MSB

MSE

F-Prob

df

0.125695820.155371840.005671120.008368460.44187054

16

Linear

Interpolation

200

Resamples

Point

%

SD

95%

CLExp

Skew

IC05

75.962

IC10

100

IC15

100

IC20

100

IC25

100

IC40

100

IC50

100

indicates

IC

estimate

less

than

the

lowest

concentration

kiJO02

08-115-08data



TVA

/

Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

Pimephalespromelas

Chronic

Whole

Effluent

Toxicity

Test

EPA-821-R-02-013

Method

1000.0

Daily

Chemical

Analyses

Project

number

Reviewed

by

3992

ConcentrationParameter

Da

0

Da

y
1

Da

2

Da

y
3

Da

4

Da

y
5

Da

6

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Fin

H

SU

7.43

7.37

7.82

7.26

7.53

7.39

7.72

7.54

7.87

7.50

7.43

7.45

7.53

16

1.

DO

7.6

7.7

7.7

7.4

7.6

7.5

7.6

7.8

7.5

7.9

8.0

7.6

7.6

6.6

Conductivitypmhos/cm

310

324

305

312

308

302

290

ControlAlkalinity

mg/L

CaCO3

59

63

63

Hardness

mg/L

CaCO3

92

94

86

Tem

rature

C

24.7

24.3

24.6

24.2

24.7

24.1

24.7

24.1

24.8

24.2

24.6

24.2

24.8

24.5

H

SU

7.48

7.36

7.43

7.27

7.32

7.39

7.59

7.52

7.61

7.50

7.57

7.44

7.55

7.14

DO

7.6

7.6

7.7

7.4

7.7

7.6

7.7

7.7

8.0

7.9

8.2

7
5

7
6

6
5

6
25%

Conductivity

hos/cm

300

312

302

307

304

292

300

Temperature

C

24.7

24.6

24.6

24.2

24.8

24.5

24.7

24.2

24.8

24.1

24.7

24.5

24.9

24.7

H

SU

7.46

7.36

7.45

7.29

7.32

7.39

7.56

7.55

7.59

7.51

7.57

7.45

7.54

7.16

DO

L

7.6

7.6

7.7

7.4

7.7

7.6

7.7

7.8

8.0

7.9

8.2

7
5

7
7

6
5

12.5%

Conductivity

hoslcm

300

319

302

307

296

295

300

Tem

erature

C

24.7

24.5

24.7

24.5

24.8

24.3

24.8

24.2

24.8

24.3

24.7

24.6

24.9

24.3

H

SU

7.47

7.38

7.46

7.29

7.29

7.39

7.56

7.58

7.60

7.53

7.58

7.50

7.55

7.27

DO

7.6

7.6

7.7

7.4

7.7

7.6

7.8

7.8

8.0

7.9

1
8

7
6

7
8

6
5

25%

Conductivi

hoslcm

294

314

298

302

295

294

298

Temperature

CC

24.8

24.5

24.7

24.4

24.8

24.5

24.8

24.4

24.8

24.2

24.7

243

24.9

24.6

H

SU

7.50

7.39

7.52

7.32

7.25

7.48

7.60

7.58

7.59

7.58

7.62

7.52

7.58

7.32

DO

7.7

7.7

7.7

7.5

7.8

7.6

7.9

7.7

8.0

7.9

8.1

7.6

7
8

6
7

?/o

ConducHvi

os/cm

293

312

295

300

293

293

294

Temperature

C

24.8

24.5

24.7

24.4

24.8

24.4

24.8

24.1

24.9

24.2

24.7

24.5

249

243

H
SU

7.54

7.53

7.58

7.43

7.17

7.58

7.63

7.72

7.59

7.68

7.58

7.64

7.59

7.48

DO

7.8

7.6

7.9

7.5

7.9

7.7

7.9

7.7

8.0

7.9

8.1

7.6

7.8

6.8

Conductivity

hos/cm

292

304

294

296

288

294

294

100%

Allcalinity

mg/L

CaCO3

111

118

116

Hardness

mg/L

CaCO3

131

135

146

Total

ResidualChlorine

0.10

0.10

0.10

Temperature

C

24.8

24.4

24.7

243

248

24.5

24.7

24.3

24.9

24.5

24.7

244

24.9

24.3

pH

SU

7.42

7.52

7.49

7.48

7.18

7.64

7.59

7.58

7.36

7.50

7.33

7.47

7.40

7.23

DO

7.8

7.6

8.0

7.5

8.0

7.4

7.9

7.8

8.1

8.1

8.2

76

7.9

6.9

Conductivity

hos/cm

226

234

234

233

203

206

206

100%

Intake

Alkalinity

mg/L

CaCO3

83

89

72

Hardness

mg/L

CaCO3

99

99

95

Total

ResidualChlorine

0.10

0.10

0.10

Tem

erature

C

24.8

24.41

24.71

24.5

24.9

24.51

24.8

24.21

24.7

24.1

24.6

24.41

25.0

24.3
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Species Pimephales promelas

Client TVA / Kingston Fossil Plant - Non-treated

ai1 Chemist

Date 04-p5-08

Da y

0 2

Anal st

Concentration Parameter

CONTROL pH S.U. 1. 1 1. $Z .2t 153 -1.?
DO m
Conductivity

Jumhoslcm 31 O ? t? 305

Alkalinity $9mg CaCO /L

Hardness

m CaCO /L

Temperature C . -t 3 Z te ty . ?I . 1?l .
pH S.U. -1.48 1.3te 1 3 .2. 1.32.. 13?1

6.25% DO mg/L ?. 1. l -1? 1.? 1.t?

Conductivity

fimhos/cm
?p 3 t? 30 2

Temperature C Z.y b vA. b ?. L 2A. g 1y .
pH S.U. 1.64b 3?e . 1.2?1 .3 139

12.5% DO m 7. p 1.1v 1 1.10

Conductivity

mhos/cm
300

Tem erature C Z. 1? $ Z ?.? Zy $ 2N j
pH S.U.

25% DO m
Conductivity

914mhos/cm-Temerature C 2 ?l 4 V 5 L?. i.?. U.1
pH S.U. 1.S 1.3 1St--1.3 1. t5 l

50% DO m
Conductivity

Zq? ?IZ 2?15mhos/cm

Tem erature C vt S Z 1? ? Z?I

pH S.U. 1.5 .s . ?.i ?.58
100% DO m 1.b 1.S 1l

ConductivityMM_w_-Z9 Z Zq Li

Alkalinity M II?

Hardness 13 ? 135

TRchlorine .w 0.1 O 0.1 ?

Tem erature C Z IN ? ta Z.?l

H S.U. y SL l? ?? l lo

100% Intake DO m 1. $ 1.1? 1 S O 1
Conductivity
fumboskm

Alkalinity g a? 8R

Hardness
pIq ?9

CSCOVL

TR chlorine .w eO. t C 0.10

Temperature C y 2? 1 ?t.? - S Z.l 2%1

Initial Final Initial Final Initial Final
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Species Pimephaes promelas

Client TVA / Kingston Fossil Plant - Non-treated

Page 6 of 6

Date 08 OS -
fl 8

Day

3 4 5 6

Analyst tr? SC

Concen-Parameter
tration

CONTROL H S.U. 1 lL 1.S ? ?.50 1 y5 1S3
DO m 1b 7.S 1 1.b 1 lo lo. b
Conductivity

mhos/cm

Alkalinity _mg CaCO /L

Hardness
b?Omg CaCO /L

Tem erature C ? . 1 161 1%Ak .1 L?1 tA P 5
pH S.U. 1. 1 1.1a S ???

6.25% DO m 11 . 1. ??-I S
Conductivity ?.? 3q 300

mhos/cm

Tem erature C -1 Z4Z-?. Z. Z. 1.? t
H S.U. S. T.SS lS? . ll II. ?- O

12.5% DO m . 1A 8t. ts l.l

Conductivity
3-100

mhos/cm

Tem erature C Z 1 Z L?-w. q ???
x S.U. ?.Sb 5 I .S ?.SO

25% DO m . \ 1 ? -1 /.S

Conductivity aboL Z95 Z q 8mhos/cm

Temperature C 1l Ly y t? wZ-1 Z ?l-Z?1v

pH S.U. 1I00 S9 1. 5 1 tt -t S . ?

50% DO mgfL 1.9 1 _8.0 ?t. l tto -1 . ?

Conductivity 3oo Z9 3 dr? 3 29 t
mhos/cm

Temperature C 24 ? ? Zy t 36-1 . Z -9

H S.U. 1..S Z to 1.

100% DO m 7 -1 0 1 8 1 1 ?1. ? f?

Conductivi c?? ?

Alkalinity e
Hardness

G
TR chiorine cmyLa

_

Tem erature C Z? ? Zy ?
H S.U. 1. Sq 7 O 7 O

100% DO mgfL 1 Ali 1 F Z -1. 1 ?
Intake Conductivi mer.m Zo3

Alkalinity ?-LG
Hardness G?5

Gc

TR chlorine na D ? 0

Tem erature C 2 8 L ? O Zy

Page 26 of 76 Initial Final Initial Final Initial Final Initial Final

I
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Page 1 of

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

Species Ceriodaphnia dubia

Client TVA
Facility KinEston Fossil Plant

NPDES TN 0005452

Project 3qq-L

County Roane

Treatment Non-treated

Outfall 002

Dilution re aration in ormation 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 organism source information Test in ormation
Or anism age 24-hours old Randomizing template color

Date and times organisms were born

between

0a0S-OZ Oft TO 1pSp Incubator number and shelf

location

Culture board 2
Replicate number. 1 2 3 4 s 6 7 8 9 10 YWT batch

Culture board cup number Z 1L /. l 2 1

01-n.oc

Transfer bowl information H . SU Temperature
- L.1 C Selenasftm batch

Daily renewal injormatfon

Day Date Test initiation Control water Sample numbers Analyst

renewal or batch used used

termination time MMSuJ

0
qt. -0 12I5 QlaW 4t 0164 01 ?l OZ

1

0406-op Il2 cm-3ood8 04040g.01 40
2 o8a t21 -o -oA otot o6 7o-4 Zt

3 pt0l-IIZ.iO PA M 01.. y 2t A
4

09.01%.61 1 Oft .01.
5

08-10-0e I I Lo be-ON-OS S ? 161

6
01-1f-of %123 Od at 01opaf.o o1

7
t-gzoP 1153

Control information 1 2 Acceptance criteria Summa oftest endpoints

% of Male Adults 07 07. 5 20% 7-da LC50 1007.

%Adults having 3 Broods 7. / y 2 80% NOEC /007.

%Mortali 07. 07. s 20% LOEC 1 67
Mean Offs rin emale Zq.4l Zq.2. Z 15.0 offspring/female ChV 1607.

% CV 4.a1 S.87. 40.0 IC25 t007.

Page 27 of 76
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Species Ceriodaphnia dubia

Client KinQston Fossil Plant - Non-treated

CONTROL

Date 0805ok

Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced ? Q
Adu1t mortality

2 Young produced ?
Adult mortality

3 Young produced o Q C 0 Q 0
Adult mortality L t-t L.

4 Young produced 3 3 3 ? 3 3 3 3
Adult mortality t t--L.

5 Young produced 0 -CL Q 0 1
Adult mortatity L. ? %-?V--V ??-6

Young produced 1 D a Q / p C lZ 1

Adult mortality

7 Young produced I t? 1 rj l5 I Ip 1 40 i?j 1 1 1 S lo o
Total young produced Z1 n 7-01 Zq 30 Zg 30 2e1 31 3Z
Final Adult Mortali %?-L.t--X

for 3rd Broods

Concentration

%Mortality

CONC 6.25%

Mean Offsprin/Female

Survival and Reproduction Data

b10

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

I Young produced Q d
Adult mortality L-_ LV--2

Young produced D Q Q
Adult mortality ?L-t_

3 Young produced C Q C n ? o Q
Adult mortality L. 1- 1._ L

4 Young produced 3 3 s 3 3 . 3
Adult mortality

5 Young produced 0 13 O ? t ? ? 3 y 1 3
Adult mortality

6 Young produced i

Adult mortality L L. L
7 Young produced

Total young produced

?

2a

11

3 3

11

32. 33 3 Z

t5

3 ?

?

3f?

??

33 2 5

Io

3Z
Finai Adult Mortali t--

Page 28 of 76

Concentration

%Mortali 0-Mean
Offspring/F emale 131.2.

% Reduction from Control - G. t 7



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Species Ceriodaphnia dubia

Client Kingston Fossil Plant - Non-treated

coNc 12.5%

Page 3 of 7

Date ?ad-o5o8

Survival and Reproduction Data

Replicate number

Day 2 3 4 5 6 7 9 10

1 Young produced

Adult mortality

2 Young produced 0 o ? O
Adult mortality -1.I.-3

Young produced

Adult mortality L
4 Young produced ? 5 3 3

Adult mortality ? ? t
5 Young produced o I t 7y 13 d I O

Adult mortality k-L. %--t\--6
Young produced co 0 Z 0 0 0 1

Adult mortality ? L-%--U. L_ L ---U. L
7 Young produced g I t 11 1 g 16 1 ?

Total young produced 33 33 35 35 34 32 3 3 34 33
Final Adult Mortality l_ ?.... ?. 1

Concentration

%Mortali

Mean Offs rin emale t
%Reduction from Control - tS.07.

CONC 25% Survival and Reproduction Data

Replicat e number

Day 1 2 3 4 5 6 . 8 9 10

I Young produced

Adult mortality --U. t.-
2 Young produced C Q p ?

Adult mortality

3 Young produced Q ? 0 C Q Q 0 ?
Adult mortality L U. L t-C I L U. L-L_

4 Young produced 5 3 3 y
Adult mortality

5 Young produced LL y Z l t ? ? ?

Adult mortality L ? L.

6 Young produced 113 o 1 Z C 13 Q
Adult mortality U.

7 Youngproduced I rl ZC Z Zo le f 7
Total young produced 35 3$ 33 33 35 34 3 M 34 W
Final Adult Mortality

Page 29 of 76

??.
Concentration

%Mortati Q-Mean
Oifs rin emale34-%

Reduction from Control -11. 07o
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Species Ceriodaphnia dubia

Client Kingston Fossil Plant - Non-treated

CONC 50%

Date C$. pS pg

Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced 0 ? ?
Adult mortality

2 Young produced

Adult mortality ? L. t

3 Young produced

Adult mortality t

4 Young produced 5 3 S ? 5
Adult mortality L_ ? --L. l._ ? ?..\.-\.-5

Young produced 1-A 1? 13 t tA

Adult mortaity

6 Young produced tl 0 t 0 ?
Adult mortafity

7 Young produced ZO ZO 19 1 Z-? 1 t ZO ld ?

Total young produced
3-1 34 3 Z. Z g 3 ?0 3? 3j

Final Adult Mortali L ? L.. ?

Concentration

% Mortalit

Mean Offs rin emale S. 2

%Reduction from Control -19. 7

CONC 100% Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced Q 0 0 Q
Adult mortality 1?. ? ? L L L L L . ?

2 Young produced o o O ? p O
Adult mortality ? L. L L.k--3

Young produced o
Adult mortality L ?L-4
Young produced 44 o. ? 3 S
Adult mortality L-\ 1.-L. L. L ?

5 Young produced C Z S 3 I lo t y 1 S 1 Z. C 13
Adult mortality L ?%.-%--6

Young produced 1 Q 1 3 d C 1 ? 0
Adult mortality L-L. L

7 Young produced i8 2. O Z. 1 ZO 1 7 Z Z lit Z.O ZQ Z 1

Total young produced jp3 y O 3a y Z 34 y 31 36 34 31

Final Adult Mortality L-l._ L L.. L L-L 1... L

Page 30 of 76

1

....?
Concentration

%Mortali 7

Mean Offs rin emale 31.I

%Reduction from Control - 2i2 0
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Species Ceriodaphnia dubia

Client Kinjzston Fossil Plant - Non-treated

CONTROL

Date nB-06-0$

Survival and Reproduction Data

Re licate number

Day 1 2 3 4 5 6 7 8 9 10

I Young produced O O
Adult mortality

2 Young produced Q C 0 Q 0
Adult mortality U. %--U. L__ L-L

3 Young produced ? Q
Adutt mortality

4 Young produced 3 3 5 3 3
Adult mortality U.

5 Young produced Q o Q i C 0 1k

Adult mortality U. %--Lt--%--6
Young produced 0 t Q 1 3 I Z Q 1 1 a 0 C
Adult mortality

7 Young produced 13 1? L 1q 1 14 11 13
Total young produced Z Zy Z$ 2 Q ?Q Z7 j
Final Adult Mortality U. ? U. ?.. ? lr. t..

Concentration

corrc 100% Intake

% Mortality

Mean Offspring/Female

Survival and Reproduction Data

CN.

Replicat e number

Day 1 2 3 4 5 6 7 8 9 10

I Young produced 0 U 0 Q
Adult mortality L L L-L L_

2 Young produced ? a
Adult mortality ? IL L-? L

3 Young produced Q o Q
Adult mortality

4 Young produced L S 3 q 3 3 5 3
Adult mortality U. %.-%--L_ L ? ?%--f--5
Young produced 0 16 0 1 Z 1 2_ o 1 t l 3 1 3 t 5
Adult mortality L 1_ U. ?-6

Young produced 0 0 13 d a C
Adult mortality

7 Young produced Z O 1 l 1 Z. ? ?? 1? Z 1 g Z_Z ?

Total young produced
%CA y O 33 3? 35 314 3S 31 Tj F 36

Final Adult Mortality l._ I

Page 31 of 76

Concentration

%Mortali d 7
Mean Offs rin emale

%Reduction from Control 3 0



EnrROnmunblTiatlnqSolutions

tnc

Control-1

TVA

/
Kingston

Fossil

Plant

Outfa11002

August

05-12

2008

Verification

of

CeriodaphniaReproduction

Totals

Re

iicate

number

Total

Day

1

2

3

4

5

6

7

8

9

10

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

3

3

4

3

4

3

3

3

3

4

33

5

0

0

0

0

0

11

0

11

0

0

22

6

10

10

10

10

13

0

10

0

12

12

87

7

14

15

15

16

13

15

17

15

16

16

152

Total

27

28

29

29

30

29

30

29

31

32

294

6.25%

Re

licate

number

Total

Day

1

2

3

4

5

6

7

8

9

10

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

4

3

3

5

3

4

4

3

3

3

35

5

0

13

12

10

0

11

11

13

0

13

83

6

10

0

0

0

12

0

0

0

12

0

34

7

14

17

17

18

17

15

15

17

14

16

160

Total

28

33

32

33

32

30

30

33

29

32

312

12.5%

Re

cste

number

Total

Day

1

2

3

4

5

6

7

8

9

10

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

5

4

4

3

5

3

3

4

4

4

39

5

0

0

12

13

13

0

11

13

11

0

73

6

12

10

0

0

0

12

0

0

0

12

46

7

16

19

18

19

17

21

18

16

19

17

180

Total

33

33

34

35

35

36

32

33

34

33

338

25%

Re

licate

number

Total

Day

1

2

3

4

5

6

7

8

9

10

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

4

4

3

3

5

4

4

3

3

4

37

5

12

14

0

12

0

11

14

11

0

13

87

6

0

0

10

0

12

0

0

0

13

0

35

7

19

20

20

18

18

19

16

20

18

17

185

Total

35

38

33

33

3.5

34

34

34

34

34

344

50%

licate

number

7
l

Day

y

1

2

3

4

5

6

7

8

9

10

ota

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

5

3

5

4

4

3

4

4

5

4

41

5

0

14

14

13

14

12

0

12

12

14

105

6

12

0

0

0

0

0

10

0

0

0

22

7

20

20

19

17

21

17

15

20

18

17.

184

Total

37

37

38

34

39

32

29

36

35

35

352

100%

D

Re

licate

number

l

l
t

ay

1

2

3

4

5

6

7

8

9

10

a
o

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

4

5

4

6

4

5

4

4

3

5

44

5

0

15

13

16

0

14

15

12

0

13

98

6

11

0

0

0

13

0

0

0

11

0

35

7

18

20

21

20

17

22

18

20

20

21

197

Total

33

40

38

42

34

41

37

36

34

39

374

Control-2

Re

6cate

number

1

al

Day

1

2

3

4

5

6

7

8

9

10

ot

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

3

3

4

3

5

3

3

3

4

4

35

5

0

0

0

0

0

12

0

10

0

11

33

6

11

10

10

13

12

0

11

0

10

0

77

7

13

16

14

14

14

15

14

17

13

17

147

Total

27

29

28

30

31

30

28

30

27

32

292.

100%

Intake

D

R
e

licate

number

l

1

ya

1

2

3

4

5

6

7

8

9

10

ota

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0_

4

4

5

4

3

4

3

3

5

3

3

37

5

0

16

0

12

12

0

11

13

13

15

92

6

15

0

12

0

0

13

0

0

0

0

40

7

20

19

17

21

19

18

21

19

22

18

194

Total

39

40

33

36

35

34

35

37

38

36

363



TVA

/

Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

41

Ceriodaphnia

dubia

Chronic

Whole

Effluent

Toxicity

Test

EPA-821-R-02-013

Method

1002.0

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

Project

number

Reveiwed

by

3992

Concentration

Re

iicate

number

Survival

Average

reproduction

C

tcient

of

Percentreduction

from

1

2

3

4

5

6

7

8

9

10

offspring/femalevariation

%

puolal

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

applicable

100%

Intake

39

40

33

36

35

34

35

37

38

36

100

36.3

6.1

-24.3

Outfall

002

Dunnetts

MSD

value

PMSD Intake

Dunnetts

MSD

value

PMSD

2.192

7.5

1.526

5.2

MSD

MinimumSignificantDifference

PMSD

PercentMinimumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimum

percent

differencebetween

the

control

and

treatment

that

can

be

declaredstatisticallysignificant

in

a

whole

effluent

toxicity

test.

Lower

PMSD

bound

determined

by

USEPA

10a

percentile

13%.

Upper

PMSD

bound

determined

by

USEPA

90a

percentile

47%.

Lower

and

upper

PMSD

bounds

were

determined

from

the

I
oth

and

90th

percentilerespectively

of

PMSD

data

froni

EPAs

WET

interlaboratoryVariability

Study

USEPA

2001a

USEPA

2001b.

USEPA.

2000.

Understanding

and

Accounting

for

Method

Variability

in

Whole

Effluent

Toxicity

Applications

Under

the

NationalPollutantDischargeElimination

Program.

EPA-833-R-00-003.

US

F.nvironinentalProtection

Agency

Cincinnati

OH.

USEPA.

2001

a
2001

b.

Final

Report

InterlaboratoryVariability

Study

of

EPA

Short-termChronic

and

Acute

Whole

Effluent

Toxicity

Test

Methods

Volumes

I
and

2-Appendix.

EPA-82

I-B-01-004

and

Fs

PA-82

I-B-01-005.

tiS

EnvironmentalProtection

Agency

Cincinnati

OH.



TVA

/
Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

Statistical

Analyses

CeriodaphniaSurvival

and

ReproductionTest-Reproduction

Start

Date

8/5/2008

Test

ID

CdFRCR

Sample

ID

TVA

/
Kingston

Fossil

Plant

Outfall

002

End

Date

8/12/2008

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

DMR-DischargeMonitoring

Report

Sample

Date

ProtocolFWCHR-EPA-821-R-02-013

Test

Species

CD-Ceriodaphnia

dubia

Comments

Conc-%

1

2

3

D-Control

27.000

28.000

29.000

6.25

28.000

33.000

32.000

12.5

33.000

33.000

34.000

25

35.000

38.000

33.000

50

37.000

37.000

38.000

100

33.000

40.000

38.000

Cono-%

Mean

N-Mean

Mean

D-Control

29.400

1.0000

29.400

6.25

31.200

1.0612

31.200

12.5

33.800

1.1497

33.800

25

34.400

1.1701

34.400

50

35.200

1.1973

35.200

100

37.400

1.2721

37.400

4

5

6

7

8

29.000

30.000

29.000

30.000

29.000

33.000

32.000

30.000

30.000

33.000

35.000

35.000

36.000

32.000

33.000

33.000

35.000

34.000

34.000

34.000

34.000

39.000

32.000

29.000

36.000

42.000

34.000

41.000

37.000

36.000

TransformUntransformed

Min

Max

CV%

27.000

32.000

4.863

28.000

33.000

5.813

32.000

36.000

3.637

33.000

38.000

4.157

29.000

39.000

8.449

33.000

42.000

8.380

Auxiliary

Tests

Kolmogorov

D
Test

indicates

normal

distribution

p

0.01

Bartletts

Test

indicates

equal

variances

p

0.01

Hypothesis

Test

1-tail

0.05

NOEC

LOEC

ChV

Dunnetts

Test

100

100

Treatments

vs

D-Control

9

10

31.000

32.000

29.000

32.000

34.000

33.000

34.000

34.000

35.000

35.000

34.000

39.000

1-TailedIsotonic

N

t-Stat

Critical

MSD

Mean

N-Mean

10

33.567

1.0000

10

-1.878

2.287

2.192

33.567

1.0000

10

-0.591

2.287

2.192

33.567

1.0000

10

-5.217

2.287

2.192

33.567

1.0000

10

-6.052

2.287

2.192

33.567

1.0000

10

-8.347

2.287

2.192

33.567

1.0000

StatisticCritical

Skew

Kurt

0.76377356

1.035

-0.32471670.7286827814.222696315.0862722

TU

MSDu

MSDp

MSB

MSE

F-Prob

df

1

2.191526930.0745417382.14666674.59259259

2.0E-10

554

Linear

Interpolation

200

Resamples

Point

%

SD

95%

CL

Skew

1C05

100

IC10

100

IC15

100

IC20

100

IC25

100

1C40

100

IC50

100

kiJ002_08-05-08datu



TVA

/

Kingston

Fossil

Plant

Intake

August

05-12

2008

Statistical

Analyses

CeriodaphniaSurvival

and

ReproductionTest-Reproduction

Start

Date

8/5/2008

Test

ID

CdFRCR

Sample

ID

TVA

/
Kingston

Fossil

Plant

Intake

End

Date

8/12/2008

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

DMR-DischargeMonitoring

Report

Sample

Date

ProtocolFWCHR-EPA-821-R-02-013

Test

Species

CD-Ceriodaphnia

dubia

Connnents

Conc-%

1

2

3

D-Control

27.000

29.000

28.000

100

39.000

40.000

33.000

Conc-%

Mean

N-Mean

Mean

D-Control

29.200

1.0000

29.200

100

36.300

1.2432

36.300

Auxiliary

Tests

Shapiro-Wilks

Test

indicates

normal

distribution

p

0.01

F-Test

indicates

equal

variances

p

0.43

Hypothesis

Test

1-tail

0.05

Homoscedastic

t
Test

indicates

no

significantdifferencesTreatments

vs

D-Control

Point

%

SD

95%

CL

IC05

100

1C10

100

1C15

100

IC20

100

IC25

100

IC40

100

IC50

100

4

5

6

7

8

9

10

30.000

31.000

30.000

28.000

30.000

27.000

32.000

36.000

35.000

34.000

35.000

37.000

38.000

36.000

TranaformUntransformed

Min

Max

CV%

27.000

32.000

5.776

33.000

40.000

6.098

1-Tailedisotonic

N

t-Stat

Critical

MSD

Mean

N-Mean

10

32.750

1.0000

10

-8.068

1.734

1.526

32.750

1.0000

StatisticCritical

Skew

Kurt

0.96861571

0.868

0.22971757-0.71750981.722656256.54108953

MSDu

MSDp

MSB

MSE

F-Prob

df

1.526019780.05226095

252.05

3.872222222.2E-07

1
18

Linear

Interpolation

200

Resamples

Skew

kiJO02

08-11.i-08duta



TVA

/

Kingston

Fossil

Plant

Outfall

002

August

05-12

2008

y?

ErqIronmwntslTasttngSolut/ona

Inc.

Ceriodaphnia

dubia

Chronic

Whole

Effluent

Toxicity

Test

EPA-821-R-02-013

Method

1002.0

Daily

Chemical

Analyses

Project

number

3992

I

Reviewed

by

ConcentrationParameter

Da

0

Da

1

Da

2

Da

y
3

Da

4

Da

y
5

Da

6

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

Initial

Final

H
SU

7.43

7.45

7.82

7.32

7.53

7.48

7.72

7.57

7.87

7.59

7.43

7.45

7.53

7.66

DO

L

7.6

7.8

7.7

7.8

7.6

7.8

7.6

7.9

7.5

8.2

8.0

7.9

7.6

7.9

Conductivi

hos/cm

310

324

305

31

2

308

302

290

ControlAlkalinity

mgtL

CaCO3

59

63

63

Hardness

mgL

CaCO3

92

94

86

Temperature

C

24.7

24.9

24.6

24.8

24.7

25.2

24.6

24.9

24.8

25.2

24.8

25.1

24.9

24.7

H
SU

7.48

7.47

7.43

7.32

7.32

7.47

7.59

7.57

7.61

7.59

7.57

7.44

7.55

7.65

DO

L

7.6

7.8

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

hoslcm

300

312

302

307

304

292

300

Tem

erature

CC

24.7

24.9

24.8

24.6

24.7

25.0

24.7

24.9

24.8

25.2

24.7

25.1

24.9

25.2

H
SU

7.46

7.49

7.45

7.33

7.32

7.47

7.56

7.57

7.59

7.59

7.57

7.44

7.54

7.65

DO

7.6

7.8

7.7

7.7

7.7

7.9

7.7

7.8

8.0

8.0

8.2

7.8

7.7

7.9

12S%

Conductivity

oa/cm

300

319

302

307

296

295

300

Te

erature

24.8

24.8

24.8

24.9

24.7

25.1

24.7

24.7

24.8

24.8

24.7

25.2

24.9

25.U

H
SU

7.47

7.49

7.46

7.37

7.29

7.48

7.56

7.60

7.60

7.60

7.58

7.47

7.55

7.65

DO

7.6

7.9

7.7

7.7

7.7

7.9

7.8

7.8

8.0

8.0

8.1

7.8

7.8

7.9

25%

Conductivity

hos/cm

294

314

298

302

295

294

298

Temperature

C

24.8

24.8

24.8

24.7

24.8

25.3

24.7

24.8

24.9

24.7

24.7

25

.

24.9

24.9

H

SU

7.50

7.52

7.52

7.43

7.25

7.53

7.60

7.66

7.59

7.66

7.62

7.53

7.58

7.74

DO

7.7

7.9

7.7

7.7

7.8

7.9

7.9

7.9

8.0

8.0

8.1

7.8

7.8

7_9

?%

Conductivity

hos/cm

293

312

295

300

293

293

294

Te

rature

C

24.8

24.6

24.8

24.7

24.8

25.2

24.7

25.0

24.9

24.8

24.7

24.7

24.9

24.9

H
SU

7.54

7.57

7.58

7.54

7.17

7.65

7.63

7.78

7.59

7.74

7.58

7.67

7.59

7.85

DO

MWL

7.8

7.9

7.9

7.8

7.9

7.9

7.9

7.9

8.0

8.0

8.11

7.9

7.8

7.8

Conductivitypmhos/cm

292

304

294

296

288

294

294

100%

Alkalinity

mg/L

CaCO3

111

118

116

Hardness

mg1L

CaCO3

131

135

146

Total

ResidualChlorine

L

0.10

0.10

0.10

Temperature

C

24.9

24.9

24.9

24.7

24.8

25.2

24.7

24.9

25.0

24.6

24.7

14.9

2.S.U

24.7

H

SU

7.42

7.55

7.49

7.53

7.18

7.69

7.59

7.67

7.36

7.55

7.33

7.44

7.40

7.64

DO

mWL

7.8

7.8

8.0

7.7

8.0

7.7

7.9

7.7

8.1

8.2

8.2

8.0

79

7.8

Conductivity

hos/cm

226

234

234

233

203

206

206

100%

Intake

Alkalinity

mg/L

CaCO3

83

89

72

Hardness

mg/L

CaCO3

99

99

95

Total

ResidualChlorine

wWL

0.10

0.10

0.10

Tem

erature

C

24.8

1

24.9

1

24.9

1

24.6

24.9

25.21

247

24.9

24.8

24.9

24.5

2
?.

??.U

249
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I

I

I

Species Ceriodaphnia dubia

Client KinQston Fossil Plant - Non-treated

Daily Chemistry

Date 08-0$-ol

Day

0 1 2

Anal st I?LyI.

Concentration Parameter

CONTROL H S.U. i.y3 11 1.gZ. 1.3ti ?53 1.

DO mgfL 1 lt 1.1 1.l 1. 1
Conductivity 3t p aa? ?ps
c

Alkalinity

Hardness q.L c?t

Temperature C Z?1 a1 2? 10 14 1
pH S.U. ? 1?1 .? L3Z 1 31.. -ly

6.25% DO m

Conductivity 3op 312 302.

Temperature C V. ?q ? 13b ZH? LSO
pH S.U. yte 1.?-i -t.?iS 1.3 t.3L .?

12.5% DO m 1 Q ?1? 1 1.1 -1.1 1q
Conductivity

Temperature C ?1. LH 1. 2? ZS

pH S.U. . . 1.440V 1. 3 -1. Z 1.1
25% DO mgfL 1.11 11 . 1

Conductivity -Zqc? 314 Z9?i

Tem erature C Zq Z?1 L? e 2?1 ? ?S

x S.U. . ?.sL .S. . ?25 -?.53

50% DO mwL 1.g l.1 1. l? 1

Conductivity
Ze? ? ?Z 29 5

Tem erature C 14. 2y.b 2y8 1 ?.?

pH S.U. . .S S8 1.$ 1.11 1.

100% DO m -1 $ ? 1 1 1. ?1

Conductivity

2C17-Alkalinity

Hardness
cm cnbn

t3? ?
TR chiorine 0 ? 4 ? ?

Temperature C 211ci Z ZI ZS 1-.

H S.U. l. rSS 1.?1 7 a 1 7
100%Intake DO mgg 1? 1. 0 1? ?a 1?

Conductivity
fumboskm

Alkalinity 3 $?

Hardness qq ?
in CQCDA

TR chlorine
c.wra

?0 ?? ? 1 ?

Tem erature C 8 Z . 2 VI 1-4 X Z
Initial Final Initiat Final Initial Final

Page 37 of 76

I



Page 7 of 7

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

Species Ceriodaphnia dubia

Client Kineston Fossil Plant - Non-treated Date 08_ flS_ QR

Day

3 4 5 6

Anai st St

Concen-Parameter
tration

CONTROL H S.U. . 1.51 ?t.S la3 ?5 _S toU
DO m T y t2. . l.a i_lo ?q
Conductivi ww??
AlkaGnity
MR CSCOVL

V 3
HSrdness ? x

C

Tem erature C Z-l -b Z1.1 ZS t--Ly j Z Z 2 -?

H S.U. 1.55 i .?. 1. S1 1 1 1. 41?1 1.55 lD?
6.25% DO m ?1.1 ?1 8 ? 2. ?. i? 1o a

Conductivi wbovcm 3Ct 9Z.. 3
Temperature C 24-1 Z?1 ?1 1s5 L.. v 74 q L
H S.U. 1.SV Z. t.S 1S? .? -t -k

12.5% DO m 111 P.0 ? O 82 1.? 1

Conductivi wwwou OI Zit b
Temperature C Z41 1? ? 1-?.?l F Z14 ZS O 144 tS O

H S.U. 1.Sb kno 1.t.0 1S ?.?Il .S
25% DO mWL 1 -.0 ?1 ? 1t qj

Conductivity cmhmkni 30 L96 2 1-4 -Z9$

Temperature C -L 1?1 Q 9 Zy . ZS O 1y 1H.
H S.U. 1.60 ?. 5 l.Vl. 11. . 1.Sg ?-?

50% DO m L 1 ?O S . 14 1

Conductivity inhw? 300 2-CI 24t3 tq

Tem erature C . 1S O 1y. . Q 1. 1 Z.A Zq al 2ti1

H S.U. 1.6S . 1. v1 1S ?.AS
100% DO m 1.4k SO l ? I 6

Conductivity 2e16 Z8 Z Zt

Alkalinity 116

Hardness ? o
ME c

TR chlorine myL 0 1

Tem erature C ? l 1 ZS O 2? b LN Z-N u 0 ?
x s.U. 9 T. 7 ?.SS 13 l.N ?

100% DO m 1. . 1q ??/

Intake Conductivity wmw. 11223
Z01i 2 b

Alkalinity -? 2
CaCOA

Hardness qs

TR chlorine nws C 0. t O

Tem erature C 1 g 2? Zy 1 Z? 5 ? qZ O ?
Initial Final Initial Final Initial Final Initial Final
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Environmental Testlng Solucions Inc.

Analyst

Date analyzed

Calibration

iYl?-

MR/L mg/L

rd number 55 ?l ? tVSS?7I c7

Iodide reagent

Acid reagent

LiQ 231 -.

_-i a r

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.

Laboratorv control standard

Reference standard

number

True value TV
mg/L

Measured value MV
ing/L

%RS MV / TV x 100

acceptable range 90 to 110%

z. ??c? 0.50

Duplicate sample nrecision

Sample

number

Sample ID Sample characteristics Residual chlorine

m
%RPD S - D /SD/21 x 100

acceptable range 10%

010s.01
S

LO.01ctG

Duplicate D U OUUp -

Sa le measurements

Sample

number

04 6o5.0l.

Sample ID

Blank should be0.10mg/Ly

Sample characteristics Residual chlorine

m L

G. v0ty0

of11-1

08o105.03 orly
L 6oUic-tl

61 oloS.az. C ?
?

?c?c??113

a o5. oy c-- -tLXjgUhd CN
otogo5OS ouk n 1 O cotot-?o. avc?4 t

0805-o8 ?

C- v b ?
IL

o8odos. 01
-? L? a i 115

c.0 c?c?oc?Zp.y

o?oPO?o2.

aaodo?l- 01

K%F

KF OvtFr?t.L 00Z

? Y

trl6rn zAN ct.eAR.

0. Ooo1t

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

Laboratorv control standard

Reference standard

number

True value TV
mg/L

Measured value MV
mgL

% RS MV / TV x 100

acceptable range 90 to 110%

19??f?J t 0.50 o 1 t. 5.

Total Residual Chlorine

Orion Electrode Method Orion 97-70
Matrix Water RL 0.10 mg/L

Meter Accumet Model AR25 pEi/Ion Meter

Reviewed by

Date reviewed



I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

?
Environmental Testlnq Sdutfons. Inc

Analyst

Date analyzed

?L1t.

Total Residual Chlorine

Orion Electrode Method Orion 97-70
Matrix Water RL 0.10 mg/L

Meter Accumet Model AR25 pH/Ion Meter

Iodide reagent

Acid reagent

0.10 mL 1.00 m

Reference standard number J?5 4

Page

Page of

I.N

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.

Laborato control standard

Reference standard

number

True value TV
mpL

Measured value MV
mg/L

% RS MV / TV x 100

acceptable range 90 to 110%

iNs?-3-fn 0.50 0 -606-1010 0

/

Duplicate sample precision

Sample

number

Sample ID Sample characteristics Residual chlorine

m
%RPD S- D /SD/Z x 100

acceptable ranget 10%

?aO i T? ut? S
.CO ? ? o

Duplicate D

Samnle measurements

Sample

number

16001t5o1oZ

Sample ID

Blank should be 0.10 m

Sample characteristics Residual chlorine

m

. d 9

uoao v-ric ?.o
to? t3?

ob t0 1I A - K.t -tz? ?eQ? ?? .cxx?3cz

020806.Z1 fTaZ L ?c?p?yS31

010106. l4 1La-Q cotox. 3 2

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

Reference standard

number

True value TV
mg/L

Measured value MV
mg/L.

%RS MV / TV x 100

acceptable range 90 to 110%

$y?j 0.50 -103.0/.
Reviewed by

Date reviewed

Calibration

ot-al-oF
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Page_LL??

Page 1 of -3

Total Residual Chlorine

Orion Electrode Method Orion 97-70
Matrix Water RL 0.10 mg/L

Meter Accumet Model AR25 pH/Ion Meter

Analyst

Date analyzed

L-1%

s??l --0S

Iodide
reagent

Acid reagent

j_f-V-3i 0

Calibration ?
t?.. . 0.10 m 1.00 mg/L

1s V-6G

Reference standard number
T- 0 5S51? -TN%15n

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

Laboratory control standard.

T-41lSSc I f 0.50 0 q C q. ull

Reference standard

number

True value TV
mg/L

Measured value MV
mg/L

%RS MV / TV x 100

acceptable range 90 to 110%

Duplicate samnle nreclslon

Sample

number

Sample ID Sample characteristics Residual chlorine

m
%RPD S - D /SD/21 x 100

acceptable range t 10%

S?- o. to otCt 3
oS .0 AW M ug4
i Duplicate D c_U. osxo I Li

Samnle measurements

oj6q.00
l tUS Y CO o- o0ZSC.?

03
C? cc ? ?t3c?

-J p

Sample Sample ID Sample characteristics Residual chlorine

number m

Blank shouldbe0.10mgL ?L o C 03 3 7

nBoJ .1 ?i CtN c-o .oc?ol3

Od 0. Z r a o. ?c?a 3v3

90 F x vC021 H? iS C ax
4-00JtZ

oso80q 0 Cw lr S a Y
e uot?Ul?iZ

U8 .1 Q ose YO v o r
C 001 tq

15 L v??1 l S?

pat?

?
?t ?o .av?v?

agppq. Od O O

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

Reference standard

number

True value TV
mgL

Measured value MV
mg/L

%RS MV / TV x 100

acceptable range 90 to 110%

?

Reviewed by

Date reviewed



Page .o

Page of

f?Wroomsotal Tistlrq Soluciort inc.

Total Residual Chlorine

Orion Electrode Method Orion 97-70
Matrix Water RL 0.10 mg/L

Meter Accumet Model AR25 pH/Ion Meter

Analyst

Date analyzed

.. -.n ?? .
0.10m 1.00 mLx

Reference standard number
I

7777t--?-?

Iodide reagent

Acid reagent

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.

Reference standard

number

True value TV
mg/L

Measured value MV
mg/L

% RS MV / TV x 100

acceptable range 90 to 110%

3A1Yfi51 0.50 O. Z y y

Laborato control standard

Duplicate sample precislon

Sample Sample ID Sample characteristics Residual chlorine %RPD S - D /f SD/2J x 100

number m acceptable range f 10%

Q. ? S
t o. ? oc?SR3

? Duplicate D i_0. 00otc giimi

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

Calibration

Sample measurements

Sample

number

Sample ID

Blank should be 0.10 mg/L

Sample characteristics Residual chlorine

m

U ocXu LiJg

Up 01 9310A-t? too r-o
cn7 Yti

vOqce

oqOq ? ax i-e NoC 0 0e3ay

1-0 0CViZc9

.01 c
J c .cz5Zt

ohot PoL c
-l.oud e- c.uzo

I1k 0
c-v .o0l4

640004-11 C. 0
r 0 o.al-4I

09 1 CO -
W006 rJ n

? O UU ?3U

Reference standard

number

True value TV
mg/L

Measured value MV
mg/L

%RS MV / TV x 100

acceptable range 90 to 110%

age 4i 0

Reviewed by

Date reviewed ot-cA-oB
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? fnviroementa17e0nq
Solutbnslnc.

Analyst

Date analyzed

Calibration

G -tCL-Cb

Total Residual Chlorine

Orion Electrode Method Orion 97-70
Matrix Water RL 0.10 mg/L

Meter Accumet Model AR25 pH/Ion Meter

Iodide reagent

Acid reagent

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

Referen ce standardE n umber

True value TV
mg/L

Measured value MV
mgfL

%RS MV / TV x 100

acceptable range 90 to 110%

ficiZ?X4 0.5 0 0 .yJ Cil

Dunlicate sample precision

Sample Sample ID Sample characteristics Residual chlorine %RPD S - D /SD/21 x 100

number m acceptable range t 10%

odo8 0Rt Cr1? tl uN U?
cloud u%3 puxtAcKS S -o. ec?i01

Duplicate D c.o oooAe t -A.B

Samnle measurements

Sample

number

Sample ID

Blank should be 0.10 m

Sample characteristics Residual chlorine

m L

oloBoP cfl T - t ?d ot r c? ol?l l

0 06 V - C.iN Spr\-c?
1

?C
r 4 co.c.?u4tsy

Nnto All camnlr_c w PrP analyud in excess of EPA recommended holding time 15 minutes unless otherwise noted.

Reference standard

y.

number

True value TV
mg/L

Measured value MV
mg/L

%RS MV / TV x 100

acceptable range 90 to 110%

0.50 0.461 ci Z

Reviewed by

Date reviewed

0
aP-
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Sample alkalinity B Measured spike value MV %R MV / SV x 100

mg CaCO31L MV A - B acceptable range

mg CaCO3/L
75 to 125%

ol 13 - 10 t

srt
__

Alkalinity

SM 2320 B
Matrix Water RI. 1.0 mg CaCO3/L

Analyst

Date analyzed iS CCt

Page of J

Titrate samples to

pH 4.50 S.U.

Time initiated

Time completed

j

_ r

U
Titrant normali and mult lier determination

pH of Normality Normality N of H2S04 pH Factor or Multiplier

Deionized Titrant check Begin End Total 5 ml Na2CO3 x 0.05/E _N x 500001100 mi sample

water reference standard ml ml ml 0.25/E N x 500

4.5 S.U. number number E acceptable range - 0.0180 - 0.0220

i?.5 3lJF-3 C T65 5tv?i ?.e .?. fL4 C C A l.. lC.?

Laboratory control standarclc2

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

number TV volume Begin End Total Multiplier mg CaCO3/1. acceptable range

mg CaCOa/. ml ml mi ml
90 to 110%

N55535 100 100
1..? I .IL 2 rc_c-10.5-q1.5C

Duplicate sample oreclsion

Sample Alkalinity %RPD

Sample Sample ID volume Begin End Total Multiplier mg CaCOa/L S - D /SD/2I x 100

number ml ml ml ml acceptable ranget 10%

30?? z-o Vi 1$ 5V ?G.
S

d Duplicate B Fl-.?4s 3.7 4 5 i
D

Sel
?y4

wix s ike recove

Reference standard Spike value Sample Spike alkalinity A
number SV volume Begin End Total Multiplier mg CaCO31L

m CaCOy/ ml ml ml ml

f tiSl- 53 T O tw ? t? . A-O-IG c Z--Y- 11? C

Sample number Sample ID

Sample volume

ml

Begin

ml

End

ml

Total

ml Multiplier

Alkalinity

m CaCO

p 066 1.iD -A. G i 7S r

v-Zy 0?064S ?.
c

- V 4.4 Aj. t??
.__......_.

..??.._. __

_.
-. ?..

l.

t
r
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Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO/L

Analyst

Date analyzed

P?S-9-

Titrant normality and multi lp ier determination

Titrate samples to

pH 4.50 S.U.

Page

Page / of?

Time initiated

Time completed

Ifl.

pH of Normality Normality N of H2S04 pH Factor or Multiplier

Deionized Titrant check Begin End Total 5 ml Na2COj x 0.05/E N x 50000/ 100 mi sample

water reference standard ml ml ml 0.25/E N x 500

4.5 S.U. number number E acceptable range 0.0180 - 0.0220

. p.? t 1 te Z n? I 1 C1
?ik. NniE41o. o . - C 4

Laboratorv control standard

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

number TV volume Begin End Total Multiplier mg CaCO31i. acceptable range

mg CaCOs/L m ml ml ml 90 to 110%

S?i ? 40 ?-100 100 1f.5 .2t. ja.c Cicf..2 qi.1Ic.

Duplicate samnle nrecislon

Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3/L S - D /SD/21 x 100

number ml ml ml ml acceptable range t 10%

06-0ttb ?G 04 ?..f c-q a L3 .

? Duplicate B ?
.ZlE-

?
?.?? J

c_
J.. - D ?

? t C

Matrix spike recovery

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

m CaCO3/L ml ml ml ml

iNC??i?? ? C.i ?lrIf A1 gJS7 lt .c
1t% ri - 1 7V

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

mg CaCO3/L. MV A- B acceptable range

mg CaCO3/L 75 to 125%

? yf I06r-K. I o tts Il1bI.

Sample number Sample ID

Sample volume

ml

Begin

ml

End

ml

Total

ml Multiplier

Alkalinity

m CaCO3/L

o-o? fld m? o
ic0

e? 1. s.t/

oY3-tg Le 5H 574

pe-ul S.s r.S H zo E. . rt 32

Og-Oy.UOf4 mtas N p

D0-OyUea SAIT 5ac. D 100 lu

00-oa L45 3t

? ?G?.? 4?O ?.

7 uJ

571031 Er-st 6CAIII .30 ax-??-
I 1 T.. .... o.e 4 n u 11



Page jj

tJ Emrronwental TNtlng
Selutlons lnc.

Analyst

Date analyzed

ff2c

. L_

Titrani normal and multi lier determination

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO/L

Titrate samples to

pH 4.50 S.U.

Time initiated

Time
completed

p Normality Normality N of H2SO4 pH Factor or Multiplier

Deionized Titr ck Begin End Total 5 ml NaZCOa x 0.05/E _N x 50000/ 100 ml sample

water reference standard m ml 0.25/E Nx 500

4.5 S.U. number number 0.0180 - 0.0220

Laboratorp control standard

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

number TV volume Begin End Total Multiplier mg CaCO3/1 acceptable range

mg CaCOA ml ml ml mi 90 to 110%

?tv..S l?Ro7-100 100 ?5 ?.? q.? lo iut? ?Lr??

Dunlicate samnle vrecision

Sample Alkalinity %RPD
Sample ID volume Begin End Total Multiplier mg CaCO3/L S - D /SD/21 x 100

ml ml ml ml acceptable range t 10%F -rdo ? A 3 ? orj
S

t3D2 Duplicate B .l-. Z .a c?S
i

-?-D

atrLx s ike recove

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

m CaCO3/L ml ml ml ml

Ai-L ?ob wv -..2 i. lU.9 133 Ibo

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

mg CaCO3/L MV A - B acceptable range

m CCOAa 75 to 125%

? 3 lier ?a? aiaQl? InT%

Sample number Sample ID

Sample volume

ml

Begin

ml Enlm
Total

ml Multiplier

Alkalinity

mg CaCOa/L

5D1?33 ?s ? o6 JA1 J?

Ol Fokow d . 5?

OtUdQ7.0 xt-Cr A-1 I

oz I 25 ?i K.?

?V.0 o 4 p

09 o? 7 20

1 p?z ?i. S lz? 1ra -- I

v o 04. to

vo.o..o.i t. ?-1 . natP rPviPwPrl n0 di a I
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Sample alkalinity B Measured spike value MV %R MV / SV x 100

mg CaCOa/ MV A- B acceptable range

mg CsCO3/I
75 to 125%

le measurements

?
E?ro??MntU7esNng?iutbnsIrK.

Analyst

Date analyzed

AS4-

..p

Page

Page

Alkalinity

SM 2320 B
Matrix Water RL 1.0 mg CaCO3iL

Titrant aiiiitVv and multi lier determination

r pH-Qf Normality

Deionized et- check Begin E
water reference stan a m
4.5 S.U. number number

Laboratory control standard

Reference standard True value Sample

number TV volume B

mg CsCO3/. ml

100 100
.3

Duplicate samnle nreeision

Titrate samples to

pH 4.50 S.U.

Time initiated

Time completed

Normality N of H2S04 pH Factor or Multiplier

nd Total 5 ml Na2CO3 x 0.05/E _N x 50000/ 100 mi sample

I ml 0.25/E N x 500

table range - 0.0180 - 0.0220

Alkalinity MV % RS MV / TV x 100

egin End Total Multiplier mg CaCO3/1 acceptable range

ml ml ml 90 to 110%

1. . d. vz jGL?

Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3/L S - D /SD/21 x 100

number ml ml ml ml acceptable range t 10%

o ? Kir 53 53 c
io

S

Duplicate B C 3? 10 A
. I i?

D IJMatrix
sbike recoverv

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

m CaCO31 ml ml ml ml

?C ??
? ? 5. 3 I. z 3 R 3y ?

Sample number Sample ID

Sample volume

ml

Begin

ml

End

ml

Total

ml Multiplier

Alkalinity

mgCaCO3/L

-WA Klr 5L d? ? 21L . - 1.q S 3

b zl Z S ?t

Odb OdQ7 -3
i. 3.1 -L

7

1 T.fp TPI/tP?I/P1 1 Illrf
.j

?\.t I



Page 5-

Page of

fnvlronmentalTythySowtbns.Inc.

Total Hardness SM 2340 C
RL 1.0 mg CaCOL

\ Analyst 1??L
Date analyzed ?g ? C?3 ?f

Time initiated

Time completed

maii and muiti determination

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

reference standard ml ml ml 0.2/E Nx 50000/ 50 mi sample

number number E acceptable range 0.0180 - 0.0220 N x 1000

NP13cg 3m55 5i3 C.O 100 100 tr.C? O

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 range

I

mg CaCOs/L ml ml ml ml 90 to 110%

TWSS 5?to 40 50 i-C Z1 ?. i ?ib . ?l? v ?
Duplicate sample nrecision

Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3s/L S - D /SD/2j x 100

number ml ml ml ml

Z1 c.v Q.C
S

J Duplicate B . e.? 1. j Lt 5 -?-D qc
lpp7 ?--e

Matriz spike recoverv

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

m CaCO/L ml ml ml ml

r135s54U -4 5e o.s a
Sample hardness B Measured spike value MV % R MV / SV x 100

mg CaCO3/L MV A- B acceptable range

m CaCOA 75 to 125%

qo 130 -qo ?Fc co-?

Sample measurements

Sample number Sample ID

Sample volume

ml
Begin

ml

End

ml

Total

ml Multiplier

Hardness

mg CaCO3/L

TV ND Blank

should be 0 mg CaCO3/L i? . C/

c.C?? a C

-i A-- C1L

_.. _?
.... .. __. Y. .___ . _. ?..._ ...... ?

.

.
?

?_.r
._. .._....__. _?.._ ...._ .. ._._....???... ._.__.. ?. --?

Nntnr Tf 1 imi nf titrant ic c.i eo... t. ...... t at....t
I

1
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?

N
EnW?n?nplTestinq5oiutrons.?nc.

Analyst

Date analyzed

TYSt

u-1oi

Titrant normali and multi lier determination

Titrant Normality check Begin End

reference standard ml ml

number numberI?m
jZ30

I

ytinc- 53 CO 4_.

Laboratory control standard

Reference standard True value Sampie

number TV volume B

mg CaCO3/L ml

ZW-5 54tiw 40 50 c

Duplicate sample nrecision

Total Hardness SM 2340 C
RL 1.0 mg CaCO/L

Page

Pasye of

Time initiated

Time completed

cri33

tt i e Zo

Total Normality 11 of EDTA pH Factor or Multiplier

ml 0-2/E Nx 50000/ 50 ml sample

E acceptable range 0.0180 - 0.0220 N x 1000

Hardness MV % RS MV / TV x 100

egin End Total Multiplier mg CaCO3/L acceptable range

ml ml ml 90 to 110%

119 ?15 a.v 20.4 j9 -41 o2-75/

Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier mg CaCO3/L S - D /SD/21 x 100

number ml ml ml mi

06 -b4.v66 Y11LC 4iQ f v S o ? i

J Duplicate B
t?. 0 v y A4 Qr.

D
r-ta t

Matrix spike recoverv

Reference standard Spike value Sample Spike hardness A
number SV volume Begin End Total Multiplier mg CaCO3/1.

m CaCO3/L ml ml ml mi

iNss Scacr ?jc r0 J.A 3 - 13t

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

mg CaCO3/1. MV A - B acceptable range

mg CaCO31L
75 to 125%

-1 ? l ?3V ?t3

Sample number Sample ID

Sample volume

ml

Begin

ml

End

ml

Total

ml Multiplier

Hardness

m CaCO3/L

TV ND Blank

should be 0 m CaCO31L ?? ? L 0.1 U I ?4?1 ? U

W-aWO m 14 210

oe-cOb 4.le .s-2
oO -pl txo SSLO flzJ F-L ie

q sft ic.-I

j

80 bq-o

jjqgFd9j7 54 ?21L i i?e

31 v

I T_a_ ? ............. lll f.2 tt llm I



Page f

Page . of -4

i

I

? Environmentai Tasttng
iowtbns. Inc.

Analyst ?
Date analyzed

Titrant normali and multi lfer determination

Titrant Normality check Begin End

reference standard ml ml

number number

. 1?2..3?.s ?i. N?S Si3 t. iL.Z

Laboratory control standard

Reference standard True value Sample

number TV volume B
mg CaCO3/L tnl

.fN. .atcr 40 50

Duplicate samnle nrecislon

Total Hardness SM 2340 C
RL 1.0 mg CaCO3/L

Time initiated

Time completed

t7??r10?-v

jC

Total
Normality N of EDTA pH Factor or Multiplier

ml 0.2/E _N x 50000/ 50 ml sampleE acceptable range 0.0180 - 0.0220 N x 1000

IG.i G.4iell q It.g

Hardness MV % RS MV / TV x 100

egin End Total Multiplier mg CaCO3/1. acceptable range

ml ml ml 90 to 110%

12-.2 ?.v i1? ?ns? 3?io ??
?QVt7?.

Sample Hardness %RPD
Sample

I

Sample ID volume Begin End Total Multiplier mg CaCO3/L S - D /tSD/2 x 100

number ml ml ml ml

UAGROS-47. AlbruiraA 615 1?I.A- . j4. L ? ct
S

? lel

1 Daplicate B 4.1-? j-D
tL? q

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

m CaCO3/L ml ml ml ml

6Q r- ? ?.L r-34-c

Matriz spike recove ry ?? w xd c ui

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

mg CaCO3/L MV A- B

m aCO3/C
Qb

acceptable rang
75 to 125%

bkc - tt

SamDle measurements

Sample number Sample ID

Sample volume

mt

Begin

ml

End

ml

Total

ml Multiplier

Hardness

mg CaCO3/L

TV N
should be 0 m CaC03/L

- Tt.. 27 3B 1-1 52-ll i. K e?f 10

o ?i 3

OAOd6q.A K I i ov

1 ?iit ?S viv i3

OICIOI.
lyto

0 011 02 l ?
t G 4C? _ Ul?fi

O . 2 c G fCe q?

3 ?? -
ATnrn Tf 1 imi nF.?...r ...... o..nl. .n..c . .11..... A eviown? 1?r 1 1L L?.? late reviewed I Ivct_N j .
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Environmental Testing Solutions Inc.

1.2

1.0

0.8

0.6

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

USEPA Warning and Control Limits 75th and 90th Percentile CVs

0.4

1.2

1.0

0.8

0.6

0.4

......................... _.. ?.......... .......

-.._..-..-..-.._.._..-.....-.._..-..-..-..-.._..-..?. ..-..-

1.2

1.0

0.8

0.6

0.4

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

?00 3wp00 00 opo00 x9AOoVxtiA9
.

J?Bs???15.po06AOy0?o?.po???A8??09

Test date

7-day IC25 25% inhibition concentration. An estimation of the concentration of potassium chloride

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

--- Central Tendency mean IC25

---Wa its mean ICZS Sato or Sa?sPage??f ??
............ Control Limits mean ICZS Sa25 SA 90

or 2 Standard Deviations

Pimeplialespromelas

Chronic Reference Toxicant-Control Chart

OrganismSource Aquatox Inc.

USEPA Control Limits I 2 Standard Deviations

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

Laboratory Warning and Control Limits 10th and 25th Percentile CVs



0

State

and

USEPA

Test

number

Test

date

7-day

ICu

CT

S

ControllAmits

g/L

KCI

g/L

KCI

CT-2S

CT2S

Pimephales

promelas

Chronic

ReferenceToxicant

Control

Chart

SAM

LaboratoryLaboratory

Warning

Limita

St

u

ControlLimits

CT-SA.u

CTSA.1e

CT-S

CTSAM

SA.75

USEPA

Warning

Limits

CT-SAU

CTStirs

SA.9o

USEPA

ContrulLimits

CV

Crr

-

SA.Y9

kr

f
SA.le

1

10-16-07

0.66

2

10-30-07

0.60

0.63

0.05

0.54

0.73

0.08

0.56

0.71

0.13

0.50

0.76

0.24

0.39

0.87

0.28

0.35

0.91

0.08

3

11-06-07

0.72

0.66

0.06

0.53

0.79

0.08

0.58

0.74

0.14

0.52

0.80

0.25

0.41

0.91

0.30

0.36

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

0.36

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

0.35

0.93

0.10

9

02-05-08

0.65

0.65

0.06

0.52

0.77

0.08

0.57

0.72

0.14

0.51

0.78

0.25

0.40

0.89

0.29

0.36

094

0.10

10

02-12-08

0.64

0.65

0.06

0.53

0.76

0.08

0.57

0.72

0.14

0.51

0.78

0.25

0.40

0.89

0.29

0.35

0.94

0.09

11

02-19-08

0.64

0.64

0.06

0.53

0.76

0.08

0.57

0.72

0.14

0.51

0.78

0.24

0.40

0.89

0.29

0.35

0.93

0.09

12

03-04-08

0.11

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

.9

0.09

15

04-15-08

0.60

0.65

0.05

0.54

0.75

0.08

0.57

0.72

0.14

0.51

0.78

0.25

0.40

0.89

0.29

0.36

0.94

0.08

16

05-06-08

0.62

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

035

0.93

0.08

17

05-20-08

0.66

0.64

0.05

0.54

0.75

0.08

0.57

0.72

0.14

0.51

0.78

0.24

0.40

0.89

0.29

0.35

0.91

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%

inhibitionconcentration.

An

estimation

of

the

concentration

of

potassiumchloride

that

would

cause

a
25%

reduction

in

Pimephales

growth

for

the

test

population.

CT

Centraltendency

mean

ICu.

S
3

Standarddeviation

of

the

ICu

values.LaboratoryControl

and

Warning

LimitsLaboratorycontrol

and

warning

limits

were

established

using

the

standarddeviation

of

the

ICu

valuescorresponding

to

the

10th

and

25th

percentile

CVs.

These

ranges

are

more

stringent

than

the

control

and

warning

limiu

recommended

by

USEPA

for

the

test

method

and

endpoint.

SAto

Standarddeviationcorresponding

to

the

10h

peroentile

CV.

SA.10

0.12

SAss

Standarddeviationcorresponding

to

the

25dpercentile

CV.

SAM

0.21

USEPA

Control

and

WarningLimits

SA-rS

Standarddeviationcorresponding

to

the

75

percentile

CV.

SA.rs

0.38

SAM

Standarddeviationconesponding

to

the

90h

percentile

CV.

SA.90

0.45

CV

Coefficient

of

variation

of

the

IC25

values.

USEPA

2000.Underatanding

and

Accounting

for

MelhodVariab9lity

in

Whole

E8luentToxicityApplications

Under

the

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

US

EnvironmentalProtection

Agenry

Cincionati

OH.

Orgad.srnsobtained

from

Aquatox

brc.

Moz08-05-08



s

Precision of Endpoint Measurements

Pimephales promelas

Chronic Reference Toxicant Data

Test number Test date
Control Control Mean

Survival Growth
CT CV CT MSD PMSD CT

% mg/latvae
for Control Growth for Control

mg/larvae Growth CV % % for PMSD %

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 detennined by USEPA 10 percentile 3.5%.

Upper CV bound detennined by USEPA 9e 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 detennined by USEPA 10- percentile 12/a

Upper PMSD bound detemiined by USEPA 90 percentile 30/a

CT Central Tendancy mean Control Growth CV or PMSD

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

Program. EPA-833-R-00-003. US Environmental Protection Agency Cincinnati OH.

USEPA. 2001a 2001b. Final Report Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency Cincinnati OH.

Page 54 of 76
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Environmental Testing 5olutlons Inc.

1.25 rrI

Pimephales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements

OrganismSource Aquatox Inc.

USEPA Acceptance Criteria 0.25 mg per surviving larvae

I

_
I_--I- -1-

30

I 1 r

_.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._...?

I I i I
I t i

_.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._.._..?

Kentucky Acceptance Limit 30.0%

20

10

0

30

20

10

I I I I I I I I

oUSEPA Upper PMSD Bound 90dpercentile 30.0 /o

I I I I

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

-......
I

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

.......

I I I I I I I I I I I i

to-3ali???a?1?.?iA$ 01?5 0
906 oo oti19 03%k%3110?l

Test date

0

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.

ICageaeWftdency mean Control Growth CV or PMSD
............. Control Limits mean Control Growth CV or PMSD f 2 Standard Deviations
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? Enwronmw?Tasanysa?aan?nc.

Potassium Chloride Chronic Reference Toxicant Test

EPA-821-R-02-013 Method 1000.0

Speeies Pimephales promelas

PpKCICR Test Number l Slo

Dilution preparation in ormation Comments

KCl CHM number IA1 Y1

Stock preparation
50 g KCI/L Dissolve 50 g KCI in 1-L

Deionized water

Dilution prep mg/L 450 600 750 900 1050

Stock volume mL 9 12 15 18 21

Diluent volume mL 991 988 985 982 979

Total volume mL 1000 1000 1000 1000 1000

Test organism in ormation Test in ormation

Or anism age IA. 5 t1 % O L Randomizing template AQw
Date and times organisms

were born between

4g.044.68 tloo O Incubator number and

shelf location
3t-N

Or anism source Q Q? 4od Artemia lot number Br toONv

Transfer bowl information pH SU Temperature
C Total in time

i-iolo t5.3 Date / Time in .t i 3 5

Average transfer volume Date / Time outog oe 1o?1 Od
Oven temperature oa

Daily feeding and renewal information

Day Date Morning

feeding

time

Afternoon

feeding time

Test initiation

renewal or

termination time

MHS
batch used

Analyst

0 aebso8 --?
1 S50 tt a?3?ro@g

1

OApy O4 08 0400 37.-01 6
2

ot-ol-ol-6360 1q 1 1b33 08 A

3
04-04% OFoo t t3 to31 og-o.4o ?

4
o8cA-08 otso t -o8

5
o8-t0oi Iy oo 1040 poyc4

6 ol11-08 vt i3 o8o?ta?

?
08-12-0? tOav3 lvw

Control information
Acceptance criteria Summary of test endpoints

%Mortali
s 20% 7-day LC o

Average weight per initial larvae NOEC

Average wei t per surviving larvae 0.QS 2- 0.25 m arvae LOEC

ChV o_-t0
Page 56 of 76
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Emrtr?mend efting swutlwu lnc.

Species Pimephales promelas

Page 2 of 5

PpKCICR Test Number 15

Survival and Growth Data

Day Con trol 450 m KCUL 600 m KCl/L

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

0
/o ro r0 /o 10 10 ro lo /0 ro /0 /0

1
JV /0 10 1 0 /0 10 10 /0 0 /0 /0 10

2 o 10 l0 t0 /0 10 /0
i

io JO 1Q

3
tC O /0 O l0 I C /0 /0 10 10 tc 10

4

1o to lo lo 4VIk 10 ro jo ro ro 10 ro

5
Ib 10 10 o q 10 .1 10 /0 /0 10 10

6 /D /0 /0 1v ? t 0 /0 /O /0 /0 /0 1C

7

jp to D 110
41 10 /o t o I p io t o tU

A Pan weight mg
Tray color code wQe?

Analyst MM I?lbO 108e ?4? 1?1 Sl 13 AG l191 Il 1ej 14. 2.1 t-A.tA t-lvt CSSZ

B Pan Larvae weight

Analyst L 14S .3 1 e1 t -wit a 1-01 a?.? ??? ?
C Larvae weight mg
A-B

?g?1 1 p. b1 to.t3 ?8? q.53 S?? g.gl 4.2-t B.qq l 8.9

Weight per initial number

of larvae mg va ? ? ? A
4??

Aa ?

??

1

C/ Initial number of larvae O O ? O v. O. ? d

Average

weight per

i i i l

Percent

reduction

trolf d.85 0010 5617 Q. b9 l$/.

n t a rom con

number of %
larvae mg

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

lg unusually large dr decanted and returned w wounded.

Comments

Paste 59vf96

Calculations and data reviewed A-
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i

I

I

i

I

I

EnMronmentalTesanq ioIUtlens inc.

Species Pimephales promelas PpKCICR Test Number $b

Survival and Growth Data

Day 750 m KCl/L 900 m KCI/L 1050 m KCUL

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

lp ?p ?p lp 10 1 O /p rp ip /0 /0 / p

1
k -1 8 3 A ? 2 2. 3

2
g 1 8 3 b ?l y 3 2. 24

3
. l 8 l 3 b ?-1 -l 3 Z 1 Z.

a

?
64 3 3 l Z

5

to

t dk a i A
O4 0O4 U o

.
to b b 1 2. 1 p 0 0 O

7 i 4$ lr A ? %Lfir C 0 p O
A Pan weight mg
Tray color code

Analyst M? WHT 14Z.$ 13.eft 1.409 1-448 13lS 1344 1443 lS.U l.I 1q..k7

B Pan Larvae weight

?iaiyst 85L 19SI t9.1? ?e.5? l$.s? 15.04 5 ?? 1??? ???L

C Larvae weight mg
A-B S. ? 4. q 3o qSz aq9 4b 0.72 1.08

Weight per initial number

of larvae mg
/ i

h?
k

a ?p?

v
?sa

AA bQ e q
fd

In tial number of larvaeC
p d ? O O O Q

Average Percent

weight per

initial

reduction

from control Q. 530 3g o r p Dg ? 8? 37. G I Ob?
number of %
larvae mg

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

lg unusually large dr decanted and returned w wounded.

P

Comments

e 58 of 76
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Pimephalesproanelas

Chronic

ReferenceToxicant

Test

EPA-821-R-02-013

Method

1000.0

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

Envtronmenta

Testing

Solutions

Inc.

Teat

number

Test

dates

Reveiwed

by

PpKUCR

Y156

August

05-1220U8

tf%44-

CowaatrrtioamyL

KQ

ReplkafeIdlWaambud

Wvae

PaaleanWerd

anae

APuwe4trKBPaaLarraewetaYtaKLarvaeweiBNad

-A-B

WeiatlSarviria6nmberoflaraemgMeaaweiat/Sarvaviagaam4eraflarvat

?aW

CodBdntafvartatlw04--Vw.ma?t..rw.y

l%1

Wdait/1ailWnamaeratlanaemtateaasurvhat

%

Mnnamigat/tai6alaumUerdlanae

law

Ce0iefatcatiadun

t

PereetredacHue6omconlyd

K

A

10

10

14.60

21.54

6.94

0.694

0.694

C

l

B

10

10

15.86

24.57

8.71

0.871

0.871

oatro

C

10

10

14.44

22.81

8.37

0.837

0.854

15.3

0.837

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

0.887

450

F

10

10

14.91

24.44

9.53

0.953

6

0.953

G

10

10

14.79

23.53

8.74

0.874

0.92

5.6

0.874

97.5

0.901

3.9

5.6

H

10

10

14.80

23.71

8.91

0.891

0.891

1

10

10

12.74

21.01

8.27

0.827

0.827

600

J

10

10

14.14

22.63

8.49

0.849

9

0.849

K

10

10

14.06

21.87

7.81

0.781

0.83

5.7

0.781

100.0

0.839

5.7

t.8

L

10

10

13.52

22.49

8.97

0.897

0.897

M

10

6

14.13

19.51

5.38

0.897

0.538

7?

N

10

6

14.11

19.10

4.99

0.832

0.499

0

10

7

14.28

20.58

6.30

0.900

0845

82

0.630

62.5

0.530

14.3

38.0

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

14.58

15.44

0.86

0.860

0.086

S

10

13.75

14.47

0.72

0.720

0.913

17.2

0.072

100

0.091

17.2

893

T

10

13.64

14.72

1.08

1.080

0.108

U

10

0

0.00

0.00

0.00

0.000

0.000

1?

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

0.0

0.0

0.000

HDIV/0

100.0

X

10

0

0.00

0.00

0.00

0.000

0.000

Dunnetta

MSD

value

PMSD

0.1251

15.0

MSD

MinimutnSignificantDifference

PMSD

PercentMinimumSiBnificantDifference PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimumpercentdifferencebetwean

the

controi

and

treatment

that

can

be

declaredstatisticallysiymiiiiant

in

a

whole

effluenttoxicitytest.

Lower

PMSD

bound

determined

by

USEPA

10th

percentile

12%.

Upper

PMSD

bound

determined

by

USEPA

90th

percentile

30%.

Lower

and

upper

PMSD

boundsweredetamined

from

the

10th

and

90th

percentilerespectively

of

PMSD

data

from

EPAs

WET

InterlaboratoryVariability

Study

USLIA

3001

a

SEPA

2001li.USEPA.

2001a

2001b.

Final

Report

lnterlabomtoryVariability

Study

of

EPA

Short-termChronic

and

Acute

Whole

EflluentToxicity

Test

MethodsVolumes

I
and

2-Appendix.EPA-821-B-01-004

and

EPA-821-B-01-005.

US

EnviromuentalProtectim

Agency

t

incinnati

Uli.

Organisnraobtalned

from

Aquatox

lnc.

atuxU8-05-08



Y

Start

Date

8/5/2008

End

Date

8/12/2008

Sample

Date

Comments

Statistical

Analyses

Larval

Fish

Growth

and

Survival

Test-7

Day

Survival

Test

ID

PpKCICR

Sample

ID

REF-Ref

Toxicant

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

KCL-PotassiumchlorideProtocolFWCHR-EPA-821-R-02-013

Test

Species

PP-Pimephales

promelas

Conc-mg/L

1

2

3

4

D-Control

1.0000

1.0000

1.0000

1.0000

450

0.9000

1.0000

1.0000

1.0000

600

1.0000

1.0000

1.0000

1.0000

750

0.6000

0.6000

0.7000

0.6000

900

0.1000

0.1000

0.1000

0.1000

1050

0.0000

0.0000

0.0000

0.0000

Conc-mg/L

Mean

N-Mean

Mean

D-Control

1.0000

1.0000

1.4120

450

0.9750

0.9750

1.3713

600

1.0000

1.0000

1.4120

750

0.6250

0.6250

0.9123

900

0.1000

0.1000

0.3218

1050

0.0000

0.0000

0.1588

Transform

Arcsin

Square

Root

Rank

1-Tailed

Numbir

Iotal

Min

Max

CV%

N

Sum

Critical

Resp

Number

1.4120

1.4120

0.000

4

0

40

1.2490

1.4120

5.942

4

16.00

10.00

1

40

1.4120

1.4120

0.000

4

18.00

10.00

0

40

0.8861

0.9912

5.759

4

10.00

10.00

15

40

0.3218

0.3218

0.000

4

10.00

10.00

36

40

0.1588

0.1588

0.000

4

40

40

Auxiliary

Tests

StatisticCritical

Skew

Kurt

Shapiro-Wilks

Test

indicatesnon-normaldistribution

p

0.01

0.77513826

0.868

-1.21500165.36244191

Equality

of

variancecannot

be

confirmedHypothesis

Test

1-tail

0.05

NOEC

LOEC

ChV

TU

Steels

Many-One

Rank

Test

600

750

670.820393Treatments

vs

D-Control

Trim

Level

EC50

95%

CL

0.0% 5.0%

772.32

743.62

80213

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

Trimmed

Spearman-Karber

Organisms

obtained

from

Aquatox

Inc

atox08-0S-08



Statistical

Analyses

Larval

Fish

Growth

and

Survival

Test-7

Day

Growth

Start

Date

8/5/2008

Test

ID

PpKCICR

Sample

ID

REF-RefToxicant

End

Date

8/12/2008

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

KCL-Potassiumchloride

Sample

Date

ProtocolFWCHR-EPA-821-R-02-013

Test

Species

PP-Pimephales

promelas

CommentsConc-mg/L

1

2

3

4

D-Control

0.6940

0.8710

0.8370

1.0130

450

0.8870

0.9530

0.8740

0.8910

600

0.8270

0.8490

0.7810

0.8970

750

0.5380

0.4990

0.6300

0.4520

900

0.0990

0.0860

0.0720

0.1080

1050

0.0000

0.0000

0.0000

0.0000

TransformUntransformedConc-mg/L

Mean

N-Meen

Mean

Min

D-Control

0.8538

1.0000

0.8538

0.6940

450

0.9013

1.0556

0.9013

0.8740

600

0.8385

0.9821

0.8385

0.7810

750

0.5298

0.6205

0.5298

0.4520

900

0.0913

0.1069

0.0913

0.0720

1050

0.0000

0.0000

0.0000

0.0000

Auxiliary

Tests

Shapiro-Wilks

Test

indicates

normal

distribution

p

0.01

Bartletts

Test

indicates

equal

variances

p

0.08

Hypothesis

Test

1-tail

0.05

NOEC

LOEC

Dunnetts

Test

600

600

Treatments

vs

D-Control

Point

mg/L

SD

95%

CLExp

IC05

602.37

66.80

246.83

633.13

IC10

623.68

27.61

481.66

655.87

IC

15

645.00

17.06

584.71

679.82

IC20

666.32

16.08

610.64

704.72

IC25

687.63

16.22

634.67

729.38

IC40

751.11

14.52

695.32

782.62

IC50

781.13

10.77

736.87

807.17

Max

CV%

N

1.0130

15.340

4

0.9530

3.912

4

0.8970

5.749

4

0.6300

14.255

4

0.1080

17.197

4

0.0000

0.000

4

1-TailedIsotonic

t-Stat

Critical

MSD

Mean

N-Mean

0.8775

1.0000

-0.808

2.180

0.1281

0.8775

1.0000

0.260

2.180

0.1281

0.8385

0.9556

0.5298

0.6037

0.0913

0.1040

0.0000

O.OOUO

StatisticCritical

Skew

Kurt

0.92262149

0.805

0.022185682.505573314.950441849.2103405

ChV

TU

MSDu

MSDp

MSB

MSE

F-Prob

df

0.128106310.150051310.004284250.00690650.55926651

29

Linear

Interpolation

200

Resamples

Skew

-2.0022 -2.3788
-0.9129

-0.3976 -0.1771 -0.4658 -0.4379

Organisms

obtained

from

Aquatox

lnc.

atox08-05-08



I

I

I

Emironm.noITntlnq SeIudon. tre-

Species Pimephales promelas

Page 4 of 5

PpKCICR Test Number t9o

Daily Chemist

Day

0 1 2

Concentration

CONTROL

Analyst

Parameter

H S.U. 1. 3 1.68 .41 131 1.5?5 1.?3
DO m 1 60 1 La 1. 1.5 ?l V 1. to

Conductivity

mhos/cm
3 fo 305

Alkalinity

mgCaCO3/L ? b3
Hardness

mg CaCO3/L
qa

Temperature

Oc t?1.3 y 3 zN 5
H S.U. 1 1to8 l.S? .t. ?153

DO m 1. t. 1? 1.8 1.5 ?.?. 1to
450 mg KCUL Conductivity

mhos/cm
t p1 p ? i i b t01 O

Temperature

c zy.s z?? -?y.s ?y.? zy. Z?. Z..

pH S.U. 1.61 1 .toi1 1.1dA

DO mgfL 1.6-1. b 1. 8 1. 7.1

600 mg KCl/L Conductivity

mhos/cm
tBb co ??jD 1320

Temperature

oc Z?l.y Zy e ?t S Zy.3 i? . z? 3

pH S.U. 7. V2 l.V 1. QZ. ?.y? 1. 5 1.53

DO mgIL 1. 1 1.1s 1l l ? 1.1 15
750 mg KCl/L Conductivity

mhos/cm iSs O ? lo?J d l 51d0

Temperature

Cc
Z?4.? 2?tb ??S zy.N zy.5 2N l

pH S.U. $ 1.4. S 1. 8 2-1. 7. o 1 53
DO m 11 1.5 1.? -.$ 1.-1 1.5

900 mg KCI/L Conductivity

mhos/cm
1t50 19 00 1 g 00

Temperature

C 24.S Z4 S Z?l. S 2A 5 Zy S 2-A 1

pH S.U. 1.6? 1.b5 1. O 1S0 1. i.S 1toZ-DOm -1. 1i 1 ?o

1050 mg
KCUL

Conductivity

mhos/cm Z1 OC ? Vic 2010

Temperature

C
Z45 24-1 7.4 - S ZyS Z?S 7-%43

of 76 Conductivity

mhos/cm
.o -i ..--??

Initial _Initial Final Initial Final



I

I

I

I

I

I

I

I

I

I

I

I

I

miromn.ncalTisunq iolutions inc.

Species Pimephales promelas

Page 5 of 5

PpKC1CR Test Number 61-

Da

3 4
6

Anal st G4

Concentration Parameter

CONTROL pH S.U. 1.11 Z c? Z.$ 1.?I3 1S 1.5
DO m L 1360 7. 7 1. 1 g Cy 1. ? 1. to

Conductivity 3Z ?-? 3o Z Z90
Alkalinity

Lmg CaCO3/L

Hardness
8?Omg CaCO3/L \

Temperature

OC
Zi . z?. ta g.?.L -w.e Zy. S -z.y ?.?

H S.U. -1.$0 90 1.3 . l.b\ 1.I0g

DO m 11 .t 7.5 1. . 1.-1 tb .
450 mg KCI/L Conductivity

1 ?0 10i? tOlo O lpo0
mhos/cm

Temperature LyS 2?t NL. Z?.S -t?? ??2a.12-x
S.U. 1.10 .

DO m l. o la Z.

600 mg KCl/L Conductivity 3?? l 3e0 ??0 131?
limhos/cm

Temperature

C ZA S 1?1-Z Zy.B ?l 5v?t ?.?ty L?? 242..

EI S.U. 2. 1? Z 1. o 1 to 5 1. t. \ 1. 30
750 mg KCI/L DO m 1.1 1. 1.ri 1. S o t03

Conductivity t5qO I 5ie ?
?ra-? p

I SSO

Temperature

OC zyto ZyZ 2y$ ?? Zy.S 1?L Z?.q Zy3
H S.U. 1$L 7 rc.a 140 1.1. Q 1. b cl

DO m 1.1 i. i 1. 2 l-? 1 to 10 _

900 mg KCl/L Conductivity 1? t?C? t? Z 1q0mhos/cm U

Temperature

0c
Zy.sZy.b 2? ? t?t Z?. b 2?i? Z? ? ?1 3

H S.U. -1.L 1$ 1.qi 1.b\ 1.10
DO m 1 7. ?1

1050 mg
KCI/L

Conductivity

mhos/cm
2U4C? Z.U.OO

Temperature

C Z?tc? z?t.y z?t. ? ??.o Z?. ?
STOCK Conductivity

mhos/cm

Page 63 of 76 Initial Final Initial Final Initial Final Initial Final



Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

1.14

1.12

1.10

1.08

1.06

1.04

1.02

2.5

2.0

1.5

1.0

0.5

1.4

1.3

1.2

1.1

1.0

0.9

0.8

USEPA Control Limits t 2 Standard Deviations

I T

USEPA Warning and Control Limits 75th and 90h Percentile CVs

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

Laboratory Warning and Control Limits IOth and 25th Percentile CVs
.

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

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

? ? ? ? ? ? ? ? ? ? ? ?
?

0y??40A3A05??p6?0? A9 10??AU10N 0N003?0r 05 %6O01010?6

Test date

7-day 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

??ft?Onits mean IC25 Saio or Sa7s

...... .. Control Limits mean IC
25 SA25 SA.901 or 2 Standard Deviations



Cerdodaphnia

dubia

Chronic

ReferenceToxicant

Control

Chart

State

and

USEPA

Labontorylsboratory

USEPA

Test

number

Test

date

7-day

ICu

CT

S

ControlI.imits

SAto

Warning

Limits

S
u

Control

Limits

SAn

Warning

lAtnits

g/L

NaCI

g/i.

NaC1

CT

-

2S

CT

2S

C7

-

SAo

GP

SA.o

CT

-

SAss

CT

SAm

CT

-

SA.75

CT

SAz

SA

vo

IISEPAConth-0111111its

cv

CT

-

SA9o

SA9U

1

03-06-07

1.09

2

04-03-07

1.10

1.09

0.00

1.09

1.10

0.09

1.01

1.18

0.19

0.91

1.28

0.49

0.60

1.59

0.68

0.42

1.77

0.00

3

05-08-07

1.10

1.10

0.00

1.09

1.10

0.09

1.01

1.18

0.19

0.91

1.28

0.49

0.60

1.59

0.68

0.42

I/

0.00

4

06-05-07

1.10

1.10

0.00

1.09

1.10

0.09

1.01

1.18

0.19

0.91

1.28

0.49

0.60

1.59

0.68

0.42

1.77

0.00

5

07-10-07

1.06

1.09

0.02

1.05

1.12

0.09

1.00

1.17

0.18

0.90

1.27

0.49

0.60

1.58

0.67

0.41

1.76

0.02

6

08-07-07

1.10

1.09

0.02

1.06

1.12

0.09

1.00

1.18

0.19

0.90

1.27

0.49

0.60

1.58

0.68

0.41

1.76

0.01

7

09-05-07

1.08

1.09

0.02

1.06

1.12

0.09

1.00

1.18

0.19

0.90

1.27

0.49

0.60

1.58

0.67

0.41

1.76

0.01

8

10-02-07

1.06

1.09

0.02

1.05

1.12

0.09

1.00

1.17

0.18

0.90

1.27

0.49

0.60

1.57

0.67

0.41

r?

0.02

9

11-06-07

1.06

1.08

0.02

1.05

1.12

0.09

1.00

1.17

0.18

0.90

1.27

0.49

0.60

1.57

0.67

0.41

1.75

0.02

10

11-06-07

1.07

1.08

0.02

1.05

112

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.02

11

12-04-07

1.07

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.02

12

01-08-08

1.09

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.02

13

01-08-08

1.09

1.08

0.02

1.05

1.11

0.09

1.00

1.17

0.18

0.90

1.27

0.49

0.60

1.57

0.67

0.41

1.75

0.01

14

02-05-08

1.07

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.01

15

03-04-08

1.07

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.01

16

04-08-08

1.07

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.01

17

05-06-08

1.06

1.08

0.02

1.05

1.11

0.09

0.99

1.16

0.18

0.90

1.26

0.49

0.59

1.56

0.67

0.41

1.75

0.01

18

06-03-08

1.11

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.01

19

07-08-08

1.07

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

175

0.01

20

08-05-08

1.09

1.08

0.02

1.05

1.11

0.09

0.99

1.17

0.18

0.90

1.26

0.49

0.59

1.57

0.67

0.41

1.75

0.01

Note

7-d

IC25

7-day

25%

inhibitionconcentration.

An

estimation

of

the

concentration

of

sodium

chloride

that

would

cause

a

25%

reduction

in

Ceriodaphniareproduction

for

the

test

population.

CT

Centraltendency

mean

IC25-S

Standarddeviation

of

the

ICzS

values.LaboratoryControl

and

Warning

L3mitsIaboratorycontrol

and

waming

limits

were

established

using

tfite

standarddeviation

of

the

ICu

valuescorresponding

to

the

10th

and

25th

percentile

CVs.

These

ranges

are

more

stringent

than

the

control

and

warning

limits

recommended

by

USEPA

for

the

test

method

and

endpoint.

SAo

Standarddeviationcorresponding

to

the

101

percentile

CV.

SA.10

0.08

SAu

Standarddeviationcorresponding

to

the

25

percentile

CV.

SA.25

0.17

USEPA

Control

and

Warning

Limits

SA

Standarddeviationcorresponding

to

the

750

percentile

CV.

SA.73

0.45

S
m

Standarddeviationcorresponding

to

the

90t4

percentile

CV.

SAO

0.62

CV

Coefficient

of

variation

of

the

ICu

values.USEPA.

2000.

Understanding

and

Accounting

for

Method

Variability

in

Whole

EffluentToxicityApplications

Under

the

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

US

EnvironmentalProtection

Ageucy

C.incinnati

Oll.

GY-u.s-Ny



Precision -of Endpoint Measurements

Ceriodaphnia dubia

Chronic Reference Toxicant Data

Test

number
Test date

Control Control Mean

Survival Reproduction

for Control Mean for Control

% offspring/female Reproduction % Reproduction % for PMSD %
offspringfemale CV %

CT CV CT MSD PMSD CT

1 03-06-07 100 30.1 6.0 2.6 8.7

2 04-03-07 100 33.1 31.6 4.4 5.2 2.2 6.6 7.7

3 05-08-07 100 32.0 31.7 8.5 6.3 2.7 8.4 7.9

4 06-05-07 100 28.4 30.9 7.5 6.6 2.5 8.7 8.1

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

6 08-07-07 100 28.7 30.3 7.5 6.6 2.9 10.0 8.5

7 09-05-07 100 29.7 30.2 5.7 6.5 2.5 8.4 8.5

8 10-02-07 100 29.5 30.1 9.4 6.9 2.4 8.2 8.4

9 11-06-07 100 28.0 29.9 6.1 6.8 2.5 8.8 8.5

10 11-06-07 100 30.4 29.9 5.6 6.7 2.2 7.2 8.4

11 12-04-07 100 31.8 30.1 5.5 6.6 2.5 7.9 8.3

12 01-08-08 100 30.3 30.1 6.6 6.6 2.2 7.3 8.2

13 01-08-08 100 31.8 30.2 4.9 6.4 2.4 7.7 8.2

14 02-05-08 100 31.3 30.3 6.4 6.4 2.8 9.1 8.2

15 03-04-08 100 31.5 30.4 8.0 6.5 2.7 8.5 8.3

16 04-08-08 100 29.6 30.3 7.7 6.6 2.6 8.8 8.3

17 05-06-08 100 32.1 30.4 6.3 6.6 2.5 7.9 8.3

18 06-03-08 100 30.5 30.5 7.9 6.7 3.0 9.9 8.4

19 07-08-08 100 30.9 30.5 6.7 6.7 2.4 7.7 8.3

20 08-05-08 100 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 1e percentile 8.9%.

Upper CV bound detennined by USEPA 90s 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 detennined by USEPA 10 percentile 13%.

Upper PMSD bound determined by USEPA 90h 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-833-R-00-003. US Environmental Protection Agency Cincinnati OH.

USEPA. 2001a 2001b. Final Report Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods

Volumes 1 and 2-Appendix. PA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency Cincinnati OH.
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Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements

Environmental Testing Solutions Inc.

40

35

30

25

20

15

40
North Carolina Acceptance Limit 40.0%

20

10

50

USEPA Upper PMSD Bound 90
th

percentile 47.0%

30
Kentucky Acceptance Limit 30.0%

40

-1

30

10

I I I r

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

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

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

?.._.._.._.._.._.._.._.._.._._.._.._.._._.._._._.._.._._.._._

female.Minimum Acceptance.Criteria 15..0
offspring .pe surviving.

I 1 I I I I I I I
I

I
I I I 1 I I I

I

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

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

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

I ..r. 1 1 j 1
1 L 1 1 i 1 1

1 1 1 1 1

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

1- I I I I I I I I I I 1 1 I 1 I 1 I

03A 60pr_05t-oi6??o110O???A?9Ae?AOAtiA601ArOl11 OISA??1 O?ANO?J?cA 0?o$A? .0??
Test date

0

---Control Reproduction Coefficient of Variation CVor Percent Minimum Significant Difference

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

declared statistically significant.

--F606%ldtibdencymean Control Reproduction CV or PMSD
............. Control Limits mean Control Reproduction CV or PMSD f 2 Standard Deviations
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Page 1 of 6

Sodium Chloride Chronic Reference Toxicant Test

EPA-821-R-02-013Method 1002.0

Species Ceriodaphnia dubia

CdNaCLCR 1 a

Dilution preparation in ormation Comments

NaCI CHM number VA
Stock preparation 100 g NaCVI dissolve 50 g NaCI in 500 ml

deionized water

Dilution prep m 600 800 1000 1200 1400

Stock volume mL 9 12 15 l8 21

Diluent volumc mL 1491 1488 1485 1482 1479

Total volume mL 1500 1500 1500 1500 1500

Test organism source information rmationTest in of
Organism age

Date and times organisms were born

between

24-hours old

Cf OO TO 0090

Randomizing tem late color

Incubator number and shelf

location

Culture board ll t1Oj

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

Culture board cup number 1 aJ S 1 ib
1

1-11 19 Z
Transfer bowl information H- . SU Temperature C Selenastrum batch

Daily renewal information

Day Date Test initiation and feeding

renewal and feeding or

termination time

MRSW
batch used

Analyst

0 pgo5o8 tLOO t

1

od-o608 1 o5 on.

2 pe Itot o1-o44-04 P
3

?tat.o8 itto aaoa-ot A

4
110 ot-gtl-op

5
-1 Qd -Of 6

6
01-11-ol S ot-oyors

7
oti2o4f Ilor1

Control information
Aeoeptance criteria Summary oftest endpoints

% of Male Adults 67. s 20% 7-da LCso ? 1 y

%Adults having 3 Broods z 80i NOEC G

%MottaIi dy s 20o LOEC 1200

Mean Offs rin emale 2q.?1 215.0 offspring/female ChV log

%CV ?.9 40.0 i IC2 to9y

Page 68 of 76
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Species Ceriodaphnia dubia

CONTROL

CdNaCLCR

Survival and Reproduction Data

Page 2 of 6

R eplicate number

Da 1 2 3 4 5 6 7 S 9 10

1 Young produced C C C 0 Q ? a
Adult mortality L.

2 Young produced p 4 0
Adult mortality

3 Young produced c? Q 0 Q
Adult mortality L_ 1%-4

Young produced 3 3 ej %-k 3 3
Adult mortality t %-S

Young produced C 0 IZ 1? v ? 0 Q cj
Adult mortalityl-6
Young produced 1 0 t C 1 1 1 Z 1

Adult mortality %--L%.-7
Young produced 15 1? 1 y 1? 1 3 11 l5 1

Total young produced Z1 30 310 .0-3Z 3 3 21 3 a 5k Z.o

Final Adult Mortality

X tor 3d Broods

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.

600 mlNaCI/L

Concentration

%Mortali

Mean Offs rin emale

Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced 0 0 a 0 d 0 0 0
Adult mortality ? 1... l_ L.. L... ? 1...

2 Young produced C
Adult mortality L L L_ L --? LL-3

Young produced ?
Adult mortality?--4

Young produced 3 S y 3
Adult mortality l.. ? \Z?--5

Young produced Q Q 1Z d 0 C1 1 ? 0
Adult mortality

6 Young produced 1 1? 0 1Z 1 lr.? I ? 113 3 ?

Adult mortality L l. L..

7 Young produced 1 1 y J 1 3 110 I l0 1 Q1 15 1 3
Total young produced Zg 2$ 3? 2?lt 3O 2.01 Z-? a..?

3Z 2g

Final Adult Mortality
%----t---?--

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

carried over with adult during transfer.

Page 69 of 76

Concentration
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r S?NTWypsy?Y.

Species Ceriodaphnia dubia

800 mv. NaCI/L

CdNaCLCR 7 ?
Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced 0 0 C 0 0 Q
Adult mortality L f? L L. ?.... _ 1._..L-2
Young produced C 0 C C 0
Adult mortality

3 Young produced o ? Q Q
Adult mortality t--L L.. L.? L..

4 Young produced y 3 3 3 ?
Adult mortality

5 Young produced jZ d 0 0 Q Q t
Adult mortality

6 Young produced j I
b j? 17_

Adult mortality

7 Young produced 13 15 j? I 1 1 y j jo
Total young produced 31 2A 3 2 28 30 21 Z? -Zg 3?32-Final

Adult Mortality L--

Note Adult mortality L live D dead SB
split

brood single brood split between two days CO carry over offspring

carried over with adult during transfer.

1000 mQ NaCI/L

Concentration

%Mortali 07.

Mean Offs emale Z916
%Reduction from Control

Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced Q Q
Adult mortality L. L-1I... L.

2 Young produced 0 0 ?
Adult mortality L_ ? L. L

3 Young produced ? Q Q Q
Adult mortality L L t_ t L.. L.. L.

4 Young produced l? 3 S ? 3 3 %-A 3
Adult mortality ?. _ L_ L. . V.. %--

S Young produced CO CO lo o 0 1 Q ? Q C
Adult mortality

6 Young produced t? I Q 0 Q 1? I Z.. 1 ?
Adult mortality

7 Young produced 1 i iS t Z 1 jo l 3 1 ? 15 /

Total young produced 3t 29 3 0 26 .3t 26 26 Z$ 3 ? 244

Final Adult Mortali L L L---1-v-
Note Adult mortality L live D dead SB split brood single brood split between two days CO cany over offspring

carried over with adult during transfer.

Page 70 of 76
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Species Ceriodaphnia dubia

1200 miz NaCl/L

Page 4 of 6

CdNaCLCR 11A

Survival and Reproduction Data

Replicate number

Day 1 2 3 4 5 6 7 8 9 10

i Young produced Q C 0 10 a Q Q
Adult mortality _ l.. l.. L ?... l.r L... L... L.

2 Young produced ? Q EEAdult mortality L.L-3
Young produced Q Q ? 7 Q Q
Adult mortality L--l_L--4

Young produced b ? y 3 3 3
Adult mortality ? l? L ? L.- ? ?-L L

5 Young produced p U Q i? C Q a
Adult mortality --L t._

6 Young produced 5 i ?
Adult mortality

7 Young produced l0 q ? Q p ? ? ? ?
Total young produced 10 iS 1 a 13 1%4

Final Adult Mortali lr L-L L v-.. %--U. ?...

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.

1400 m NaCI/L

Concentration

% Mortali f.

Mean Offs rin emale ISA
%Reduction from Control 41.1.7.

Survival and Reproduction Data

Replicate number

Da 1 2 3 4 5 6 7 8 9 10

1 Young produced Q Q
Adult mortality t--L. L-%-U. L L

2 Young produced p 0 Q C Q Q
Adult mortality L L_ .. t... U. L.. L.-L--3

Young produced C Q
E

?
Adult mortality U. L. L. 1...L-L-L-4

Young produced ? l -.3 0 Z.. 0 V 3 4

Adult mortality

5 Young produced 3 ? 0 Z. 0 C
Adult mortality L L. L.. ? L. l.-U. L-?

6 Young produced ? ? 0
Adult mortality

U.L--L-t--7
Young produced 3 Z 0 0 ?

Total young produced ? i
Final Adult Mortali x-D t-L-?--
Note Adult mortality L live D dead SB split

brood single brood split between two days CO carry over offspring

carried over with adult during transfer.

Page 71 of 76
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Verifcation

of

Ceriodaphnia

Reproduction

Totals

NEnvironmental

Testing

Solutions

Inc.

J
Control

D

Re

licate

num

ber

T

l

ay

1

2

3

4

5

6

7

8

9

10

ota

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

3

3

3

3

5

4

4

3

4

3

35

5

0

0

12

11

0

13

0

0

0

0

36

6

10

10

0

0

13

0

10

10

12

10

75

7

14

17

15

14

14

16

13

17

15

13

148

Total

27

30

30

28

32

33

27

30

31

26

294

1000

mg

NaCUL

Da

Re

licate

num

ber

y

l

2

3

4

5

6

7

8

9

10

1
utal

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

4

3

5

4

4

3

3

4

4

3

37

5

0

0

10

0

0

10

0

0

0

0

20

6

13

12

0

10

10

0

9

11

12

10

87

7

14

14

15

16

13

14

13

15

11

137

Total

31

29

30

E26

30

26

26

28

31

24

281

600

mg

NaCI/L

D

Re

licate

num

ber

T

l

ay

1

2

3

4

5

6

7

8

9

10

ota

1

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

4

4

3

5

4

3

3

4

4

37

5

0

0

12

0

0

11

0

0

23

6

11

11

0

12

10

0

13

11

88

7

14

14

17

13

14

13

15

13

145

Total

29

28

34

29

30

29

27

27

32

28

293

800

mg

NaCI/L

D

Re

licate

num

ber

ay

1

2

3

4

5

6

7

8

9

10

Total

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

4

3

4

3

3

3

3

4

4

4

35

5

0

0

12

0

0

0

0

0

0

0

12

6

14

11

0

10

10

11

12

10

13

12

103

7

13

16

15

17

13

14

14

14

16

146

Total

31

E28

32

28

30

27

29

28
wswwmwd

31
?

32

296

1200

ma

NaCI/L

Da

Re

licate

num

ber

y

1

2

3

4

5

6

7

8

9

10

t
otal

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

3

2

4

3

3

1

4

3

3

3

29

5

0

0

0

6

0

0

0

0

0

0

6

6

8

5

7

0

6

9

5

5

10

4

59

7

5

10

3

9

9

0

6

11

0

7

60

Total

16

17

14

18

18

10

15

19

13

14

154

1400

mg

NaCUL

Da

Re

licate

num

ber

y

1

2

3

4

5

6

7

8

9

11

lbtal

1

0

0

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

0

0

0

3

0

0

0

0

0

0

0

0

0

0

0

4

1

1

0

3

0

2

0

0

3

1

11

5

0

0

0

0

3

0

0

2

0

0

5

6

0

0

0

0

0

0

0

0

0

0

0

7

3

2

2

0

0

0

5

0

0

4

16

Total

4

3

2

3

3

2

5

2

3

5

32



Ceriodaphnia

dubia

Chronic

Reference

Toxicant

Test

EPA-821-R-02-013

Method

1002.0

Quality

Control

Verification

of

Data

Entry

Calculations

and

Statistical

Analyses

Test

number

Test

dates

Reveiwed

by

.dNaCIC

78

August

05-12

2008

f

------ConcentrationReplicatenumberSurvival

Average

reproduction

coaent

of

Percentreduction

from

mg/L

NaCI

1

2

3

4

5

6

7

8

9

10

%

offspring/female?r?auo?

t.ot

?mr?t

ti
?

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

0.7

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

Dunnetts

MSD

value

2.234

PMSD

MSD

MinimumSignificantDifferenee

PMSD

PercentMinimumSignificantDifference

PMSD

is

a

measure

of

test

precision.

The

PMSD

is

the

minimumpercentdifferencebetween

the

control

and

treatntent

that

can

be

dularzdstatisticallysignificant

in

a

whole

effluent

toxicity

test.

Lower

PMSD

bound

determined

by

USEPA

10a

percentile

13%.

Upper

PMSD

bound

determined

by

USEPA

9e

percentile

47%.

Lower

and

upper

PMSD

bounds

were

determined

from

the

10th

and

90th

percentilerespectively

of

PMSD

data

oni

EPAs

W1T

InteriaboratoryVariability

Study

USEPA

2001a

USEPA

2001b.

7.6

USEPA.

2001

a
2001

b.

Final

Report

InterlaboratoryVariability

Study

of

EPA

Short-termChronic

and

Acute

Whole

Effluent

Toxicity

Test

Methods

Volumes

I
and

2-Appendix.

EPA-82

1
-13-01

-004

and

F
PA-82

I-13-U

1-005.

US

EnvironmentalProtection

Agency

Cincinnati

OH.
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OF.

.

111

EnvronmentalTestingSolutions

Inc.

Start

Date

8/5/2008

End

Date

8/12/2008

Sample

Date

CommentsConc-mg/L

1

2

D-Control

27.000

30.000

600

29.000

28.000

800

31.000

28.000

1000

31.000

29.000

1200

16.000

17.000

1400

4.000

3.000

Conc-mg/L

Mean

N-Mean

D-Control

29.400

1.0000

600

29.300

0.9966

800

29.600

1.0068

1000

28.100

0.9558

1200

15.400

0.5238

1400

3.200

0.1088

Statistical

Analyses

CeriodaphniaSurvival

and

ReproductionTest-Reproduction

Test

ID

CdNaC1CR

Sample

ID

REF-RefToxicant

Lab

ID

ETS-Envir.

Testing

Sol.

Sample

Type

NACL-SodiumchlorideProtocolFWCHR-EPA-821-R-02-013

Test

Species

CD-Ceriodaphnia

dubia

3

4

5

6

7

8

30.000

28.000

32.000

33.000

27.000

30.000

34.000

29.000

30.000

29.000

27.000

27.000

32.000

28.000

30.000

27.000

29.000

28.000

30.000

26.000

30.000

26.000

26.000

28.000

14.000

18.000

18.000

10.000

15.000

19.000

2.000

3.000

3.000

2.000

5.000

2.000

TransformUntransformed

Mean

Min

Max

CV%

29.400

26.000

29.300

27.000

29.600

27.000

28.100

24.000

15.400

10.000

3.200

2.000

Auxiliary

Tests

Kolmogorov

D
Test

indicates

normal

distribution

p

0.01

Bartletts

Test

indicates

equal

variances

p

0.23

Hypothesis

Test

1-tail

0.05

Dunnetts

Test

Treatments

vs

D-Control

Point

mg/L

SD

IC05

1002.1784877.7461456

IC

10

1025.3543314.2887789

IC

15

1048.5301810.7345501

IC20

1071.7060410.0921623

IC25

1094.881899.88843252

IC40

1164.4094511.8919414

IC50

1211.2021912.8831181

NOEC

LOEC

1000

1200

95%

CL

779.4346411020.05615991.7310611041.359511024.748181063.033831048.620941086.080671072.932371108.708261140.701241187.715691183.99231232.85271

33.000

7.888

34.000

7.555

32.000

6.209

31.000

8.789

19.000

17.901

5.000

35.478

9

10

31.000

26.000

32.000

28.000

31.000

32.000

31.000

24.000

13.000

14.000

3.000

5.000

1-Taiied

N

t-Stat

Critical

MSD

10 10

0.102

2.287

2.234

10

-0.205

2.287

2.234

10

1.330

2.287

2.234

10

14.327

2.287

2.234

10

26.813

2.287

2.234

StatisticCritical0.78750116

1.035

6.9039688115.0862722

ChV

TU

MSDu

MSDp

MSB

MSE

1095.445122.234407750.07600026

1197.04

4.77407407

Linear

Interpolation

200

Resamples

Skew

-2.6984-1.6852

-0.2233 -0.1967 -0.1481

0.1217

-0.1732lsotonic

Mean

N-Mean

29.433

1.0000

29.433

1.0000

29.433

1.0000

28.100

0.9547

15.400

0.5232

3.200

0.1087

Skew

Kurt

-0.0380093-0.3470141

F-Prob

df

4.5E-36

5
54

D8-O.i-I8
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Species Ceriodaphnia dubia

Dailv Chemistrv

Page 5 of 6

CdNaCLCR $

Da y

0 1 2

Analyst
1

Concentration Parameter

pH S.U. 1.4 6 1.St 1.51 ?.53 1?l8

DO m 1V t p l l 1 l. ?. ?te

CONTROL Conductivity
310 3aqtimhos/cm

Alkalinity b
mg CaCWL
Hardness q2 9.11mg CaCO /L

Temperature
2?1? Zy . Z1 1 A.1 LA. l0 VA - o1

pH S.U. 1.1. 7.60 1.11 1.S1 16Z 1.S

DO . 14 1.

600 mg NaCUL Conductivity

mhos/cm

Temperature zy.S 1S1
C

H S.U. 1. 5 C 1.10 1. S.S 1. 4 k 53
DO mgfL 1 1. Q 1.4 1.-1 1.1 1.%o

800 mg NaCUL Conductivity t150
limhos/em

Temperature 24 . .Ly I Wt.8 -4 5 tso?
H S.U. t. 1.52 ?1.? ?S

Do m ?.1 ?1 l. g iZ Z1
1000 mg NaCI/L Conductivity Z? d a 1 l0 O 21 O

mhos/cm

Temperature N q24 Zy? Z4.q -ZVj ZS.O
C

pH S. U. S 1.5 1 1. 51 ? 1. S to

DO mgL t l.1 1. 1.l ?. Q -1 8

1200 mg NaCI/L Conductivity ?ZO. a?qb ZA 20
mhos/cm

Temperature
ZM.1 7.4. 46 Z49 741 t5 Z

C

pH S.U. -l.. 1.S 4 .52 1.4

DO m l.l -%.% 1.1 I.Q

1400 mg NaCI/L Conductivity
Z?.? Q

mhos/cm

Temperature ?. ? Z?_ ? Z? Z? Q Z?. o -?
C

STOCK
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Species Ceriodaphnia dubia
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CdNaCLCR. __-I$

Dav3-4 5 6

Analyst

Concentration Parameter

H S.U.

DO m 1.1. ?
i. 8 Z $ O t. 8 1. V ?

CONTROL Conductivity

mhos/cm
3t2 ?8 30 2 Zg0

Alkalinity

mg CaCO3/L ?
Hardness

gbmg CaCO /L

Temperature

??
Z?. Zy.9 Zs. o Z?1to 141 Zd.g -l

1

H S.U. . 5 1.SS 150 1.101
_

DO m 11 _ 8 O 8. Q
600 mg NaCUL Conductivity

16A O ? 3?0 l?O yOmhos/cm

Temperature LN ZS 0 Zyq tl -1 L-I. 1k.\ 1qk 8 t .
C

H S.U. 1.16 T tAo 7.1 1.S .t .S 4.

DO 1.9 Z B 6

800 mg NaCUL Conductivity t.?? 11?p tls0 14Z 0
mhos/cm

Temperature LA5 -bS V L1 I
-01 1I-5 1r g

C

H S.U. 1.15 la

DO mgfL 1.?1 7. 8t? 1 11
1000 mg NaCI/L Conductivity 20 flo ?O? Zl3dmhos/cm

Temperature
Z?. L 15. L 104 . 104 24. q q. 62

C

pH S.U. 1.1 -7.13 1 S z 1.66 11
DO mg/L -1. l.q 9.1 l. 8 -0

1200 mg NaCI1L Conductivity 23b ?yt0 Z?2O z4 60
mhos/cm

Temperature
Z?IS ZS.O 744 I.1A -Zqj

C

H S.U. 11 7 to 7 ? 1. t.lo 1 1.5 3 1. bb
DOm 1.g l.q Z . S3 -1.?1

1400 mg NaCI/L Conductivity Z1?? 2140 21t?0 .Z??
mhos/cm

Temperature 0 Zq . 21. F 21 l 2S 1 Zy ? 2?. ?
C

ST CK Co d tivitO n uc y

mhos/cm
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