
Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37384-2000

May 14, 2008

State of Tennessee
Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section
6 "h Floor, L & C Annex
401 Church Street
Nashville, Tennessee 37243-1534

Dear Mr. Patrick Cromer:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR APRIL 2008

Enclosed is the April 2008 Discharge Monitoring Report for Sequoyah Nuclear Plant. Please
contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,

Stephanie A. Howard
Principal Environmental Engineer
Signatory Authority for
Timothy P. Cleary
Site Vice President
Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):

Chattanooga Environmental Assistance Center
Division of Water Pollution Control
State. Office Building, Suite 550
540 McCallie Avenue
Chattanooga,, Tennessee 37402-2013

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555



'ERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

qame TVA - SEQUOYAH NUCLEAR PLANT

\ddress P.0. BOX 2000
(INTEROFFICE 

SB-2A)
SODDY - DAISY TN 37384

acilitv TVA - SEQUOYAH NUCLEAR PLANT
.ocation HAMILTON COUNTY

kTTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

TN0026450" 101 G F-FINAL

PERMIT UMBER DISCHARGE NUMBER DIFFUSER DISCHARGE

Form Approved.

OMB No. 2040-0004

MONITORING PERIOD
YEAR MO DAY YEAR MO I DAY

From 1 j08 j 04 1-ii To 08 04 30

] EFFLUENT

NODISCHARGE
j NOTE: Read instructions before completing this form.

PARAMETER

><

QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.EX FREQUENCY SAMPLE
OF TYPE

ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

*EMPERATURE, WATER DEG. SAMPLE ** * 21.3 04 0 30 / 30 MODELD.
'ENTIGRADE J MEASUREMENT

)0010 Z 0 0 F 'IE~T . , 30.5 DEG. C. -,>SEE:ý :CKRPEQ

NSTREAM MONITORING . EURMN DIY X?>: PERMIT~y
EMPERATURE, WATER DEG. SAMPLE 30 9 0 30 / 30 RCORDR

'ENTIGRADE MEASUREMENT "-**-4

)0010 1 0 0 1T 7 , * REPORT DEG. C . ....... " " REQ
PECUIREMENT

EFFLUENT GROSS VALUE I, PERMIETN,~..

EMP. DIFF. BETWEEN SAMP. & SAMPLE L 2.7 0 0 30/30 CALCTD
JPSTRM DEG.C MEASUREMENT 04

)0016 1 S 0 P ERPAIT.
R J*IRPF MF-NT* . ..T 3.0 . DEG. C. < C..ONTIN 'CALCT )

EFFLUENTGROSS VALUE . DAILY' MVX ) UOUS ,"

SAMPLE
MEASUREMENT

7.6 * ** *** * *' 8.2 12

SU

0 5/30 GRAB

j( RAB)0400 1 0 0

EFFLUENT GROSS VALUE

OLIDS, TOTAL SUSPENDED

)0530 1 0 0

EFFLUENT GROSS VALUE

REQUIIýEMFVNT 7
2 16.0 1

M AVIU.I MI1

WiEEKLY

>7> . 4 . >..l.7.2.<7.<$.2474.7.1 4 M.INIMUMWJW.>~s.77Tf7'. .7.-> .S,~~5W'W~.l~ - o.V747
SAMPLE

MEASUREMENT
18 31 19

MG/L

0 2/30 GRAB

>7 K1ERI T >7~ v3b4 100 >.MONTHLY ~ GRAB

)IL AND (

10556

EFFLUEN

GREASE SAMPLE ******** ******** ******** <5 <5 9 0 1 (30 GRAB
MEASUREMENT 

19

T 0 0 GESUIREUNT .I,,.. .. 20 MGIL MNHY GRAB

T GROSS VALUE M . ~ 22 2iO AVG ,DAILY MX 7½

:LOW, IN CONDUIT OR THRU
REATMENT PLANT

10050 1" 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

1674 03

MGD

0 '30 / 30

~CONTIN'
,.-IOUs.

RCORDR

RCGRDRRP'ERMIT'
~iR EQU jIREMEN T

REPORT 7 7Ž >7>7 77'
74.>, 4.774..-

.7,77>4.> 7>4.4..
4.7>7' 4. 4.4. ~

7,77'. . - ~. ********7

7>,., .. 777,4... 7. 7 . -.

DAILYNX
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my '-

direction or supervision in accordance with a system designed to assure that qualified personnel

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer

Site Vice President irnformation, the information submitted.is, to the best of my knowledge and belief, true, _
accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENTTYPED OR PRINTED

"OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

Jo closed mode operation. The following information is included in an attachment: 1. CCW data 2. veliger monitoring data

.PA Form 3320-1 (REV 3199) Previous editions may be used Page 1 of 2



DMR Attachment

CCW Data

CCW TRENCH

Extractable Petroleum
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method

04/09/2008 @ 1101 0.31 mg/I 04/12/2008 @ 0735 CLS TN EPA 8015

CCW CHANNEL "_

Extractable Petroleum

Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method

04/09/2008 @ 1210 <0.10 mg/I 04/12/2008 @ 0723 CLS TN EPA 8015



Asiatic Waofep LCTO U NOTES:

Mean # of Water Temp. Sample Date Mean# WateGar Temp. SUBC
Sample Date ZM/m 3 % Settlers (CC) Clams/i 3 (tC) LOCATION LOCATION GravidclAsiatic COLLECTED BY

11/16/2007
11/18/2007
11/19/2007
11/20/2007
11/27/2007
12/6/2007

12/10/2007
12/21/2007
12/28/2007
01/03/2008
01/11/2008
01/18/2008
01/25/2008
02/01/2008
02/08/2008
02/15/2008
02/22/2008
02/29/2008
03/07/2008
03/14/2008
03/21/2008
03/28/2008
04/04/2008
04/11/2008
04/18/2008
04/25/2008
05/02/2008

0
0
0

15
0
0
0
0
0
0
0
0
0
0
0
0
0
0
.0

30
30
29
72
30
29
14

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 ,
0
0
0
0
0
0
0
0
.0

1.5
15'
14
15
14
12
12
10
9
8
9
8
6
7
9
8
8
8
10
10
12
12
13
16
15
15
17

11/16/2007
11/18/2007
11/19/2007
11/20/2007
11/27/2007
12/06/2007
12/06/2007
12/21/2007
1-2/28/2007
01/03/2008
01/11/2008
01/18/2008
01/25/2008.
02/01/2008
02/08/2008
02/15/2008
02/22/2008
02/29/2008
03/07/2008
03/14/2008
03/21/2008
03/28/2008
04/04/2008
04/11/2008
04/18/2008
04/25/2008
05/02/2008

44
60
29
45
15
14
0
0
0
0.
0
0
0
0
0
0
0
0
0
0
0
75

119
302
104
72
58

15
15
15
15
14
12
12
10
9
8
9
8
6
7
9
8
8
8
10
10
12
12
13
16
15
15'
17

Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
inplant
Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
In plant
Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
Inplant
Inp1ant
Inplant
Inp1ant
In plant

RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
RCW
,RCW
RCW
RCW
RCW

Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock

B. Love / Dick Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock
Dickie Adcock•



=RMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

ame TVA - SEQUOYAH NUCLEAR PLANT
ddress P.O. BOX 2000

(-INTEROFFICE S B-A)
SODDY - DAISY TN 37384

acilitv TVA - SEQUOYAH NUCLEAR PLANT
ocation HAMILTON COUNTY

TTN: Stephanie A, Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

TNIII026450 10 F -FINAL
PERMIT NUMBER DISCHARGE NUMBERJ DIFFUSER DISCHARGE

I MQNITORING PERIQD EFFLUENT

Form Approved.

OMB No. 2040-0004

YEAR MO DAY YEAR MO' DAY

From 08 04 601 To I,08 04J 30 NO DISCHARGE [ ] *

NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING . . QUALITY OR CONCENTRATION NO FREQUENCY SAMPLE

EX OF TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

:HLORINE, TOTAL RESIDUAL SAMPLE ** * *0.010 0.030 19 0 29/30 GRAB
MEASUREMENT

0060 1 0 0 0.1P0IT~. MGIL ~
;FFLUENT GROSS VALUEREQUIREMENT> IQ.c~ . ~ýFLN GRS:VLEMO AVG Y5INST MAX~ DAYS-

'EMPERATURE - C, RATE OF SAMPLEA
:HANGE MEASUREMENT 0 62

2234 1 .0 0 
5K<PERMIT : 2 DEG .. ,- .: CONTIN CAL,.,TD

3-FFLUENTI GROSS VALUE ~REQUIREMENTl-~ , /H-- UOUS
SAMPLEDALMX CH

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT
PiREOUIREMNTF-

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

TE LEPHOE DAT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my
S-irection or supervision in accordance with a system designed to assure that qualified personnel

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the

e V P information, the information submitted is , to the best of my knowledge and belief, true,
• Site Vice President accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

Principal Environmental Engineer

TELEPHONE DATE

423 843-6700 08 05 131I-SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA I NUMBER

CODE
YEARI MO DAY

The following injections occured: 1. Biodetergent 73551 (max. calc. conc. was 0.01 8mg/L--limit 2.Omg/L) 2. H-1 50M (max. calc. conc. was 0.040mg/L--limit 0.050mg/L) 3. H-1 50M (low detection level
analytical method was <0.020mg/L--Iimit 0.050mg/L)

EPA Form 3320-1 (REV 3/99) Previous editions may be used .. Page 2 of 2



iRMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

ime TVA - SEQUOYAH NUCLEAR PLANT
Jdress P.O. BOX 2000 L_

_JINTEROFFICE S B-2)
SODDY - DAISY TN 37384

icilitv . TVA - SEQUOYAH NUCLEAR PLANT

)cation HAMILTON COUNTY

TTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR For
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01) Of

TNO02650IZ 101 T ]-F- FINAL

IPERMIT KMBER DISCHARGENUIMBER. BIOMONITORING FOR OUTFALL 101

L'MQNI NG PERID EFFLUENT

m Approved.

B No. 2040-0004

IoYEAR MO D 0RAY ý Y 4 I Q IDA

From 108 04 01To j4J9
NO DISCHARGE jj *

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.
EX

FR EQU EN CY
OF

ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

SAMPLE
TYPE

COMPOS'25 STATRE 7DAY CHR
:ERIODAPHNIA

RP3B 1 0 0

.FFLUENT GROSS VALUE

,SAMPLE
MEASUREMENT

>100.0 ** * * *
ll•ll- 23 0 1 /180

PERMIT

PERMIT•- I "**-***
R~EQUIREMENT >K K12

......... { ...........................................

45.2I * * ** * * * * PERCENT

;25 STATRE 7DAY CHR SAMPLE ******** >100.0 23 0 1 /180 COMPOS
'IMEPHALES MEASUREMENT

RP6C 1 0 0 PERMIT ****,** - **** .... -",,. , PERCENT SEE• COMPOS

EFFLUENT GROSS VALUE REQIREMEN: -MIMINUM PERM.. T
SAMPLE

MEASUREMENT

REQUIREMENT ~. ~ ..

SAMPLE
MEASUREMENT

SAMPLE 1
MEASUREMENT

.REQUIRENT..

SAMPLE
MEASUREMENT

-PE IT R 1

SAMPLE
MEASUREMENT

~.REQUU IRE NT I: M~ E. I

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or~those persons directly responsible for gathering the Principal Environmental Engineer 423 843-6700 08 05 13

Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, 423
accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR MO DAY

TYPED OR PRINTED __CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

Toxicity was sampled April• 13-18, 2008. Report is attached.

EPA Form 3320-1 (REV 3199) Previous editions may be used Page 1 of 1



May 12, 2008

Ruth Ann Hurt, SB 2A-SQN

•SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT NO.
TN0026450, COMPLIANCE TOXICITY TESTS, APRIL, 2008

Attached are two copies of the subject report for submission to the state of Tennessee
and a copy of the report for your records. The report provides results of compliance
testing using fathead minnows and daphnids. Outfall 101, samples collected April 13-
18, showed no toxic effects to fathead minnows-or daphnids. The resulting IC25 values

-for both species were > 100 percent. Exposure of daphnids to intake samples resulted in
no significant differences from controls during this study period, but fathead minnow
survival was significantly reduced when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose
response and high variability among replicates) in previous toxicity testing at Sequoyah. Although
dose response and survival-in these tests were not affected enough to jeopardize test acceptability or
compliance with permit limits, fish survival was improved by UV treatment of intake and effluent
samples prior to exposures. These results suggest that fish pathogen interference was a likely cause of
mortality observed in untreated effluent and intake samples.

Call me at (256) 386-2755 if you have any questions or comments following your review of the report.

Cynthia L. Russell
Biologist
Environmental Engineering Services- West
CEB 2L-M

CLR:RMS
Attachment
cc (Attachment):

Sherrard, R. M., PSC 1X-C
Files, ER&TA, CEB 1B-M

SQN April 2008m



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: May 12, 2008

1. Facility / Discharger: Sequoyah Nuclear Plant TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant

5. Design Flow (MGD): 1,579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3,491

8. OutfallTested: 101

9. Dates Sampled: April 13-18, 2008

10. Average Flow on Days Sampled (MGD): 1549, 1569, 1561, 1560, 1568, 1565

11. PertinentSite Conditions: Towerbrom 960 (chlorination) was injected from April 13-18,
2008. The dates and times for the Towerbrom 960 injection are in the following table.

Injection Location Date/Start Time (ET) Date/Ending Time (ET)

Raw Cooling Water (RCW) 4/13/08 0000 4/18/08 2359

Essential Raw Cooling Water 4/14/08 1925 4/15/08 1245
(ERCW) Train A & B 4/15/08 1455 4/18/08 2359

12. Test Dates: April 15-22, 2008

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations Tested (%): Outfall 101: 11.3, 22.6, 45.2, 72.6, 100
Intake: 100.0

Pimephalespromelas:. UV treated Outfall 101: 11.3, 22.6, 45.2, 72.6, 100

UV treated Intake: 100.0

Page 1 of 105



16. Permit Limit Endpoint (%): Outfall 101: IC = 45.2%

17. Test Results: Outfall 101: Pimephales promelas. LC:5 > 100%
'Ceriodaphnia dubia. IC 25 > 100%

UV'treated Outfall 101: Pimephales promelas: IC /0

18. Facility Contact: Stephanie Howard Phone #: (423) 843-6713

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

20. Lab Contact: Jim Sumner Phone #: (828) 350-0364

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

22. Notes: Outfall 101 samples collected April 13-18, 2008, showed no toxic effects to
fathead minnows or daphnids. The resulting IC 25 values, for both species, were
>100 percent. Exposure of daphnidsto intake samples resulted in no significant
difference from the control during this study period, but fathead minnow survival
was significantly reduced when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall. 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. Although dose response and survival-in these tests-were not affected enough to
jeopardize test acceptability or compliance with permit limits, fish survival was improved
by UV treatment of intake and effluent samples prior to exposures. These results suggest
that fish pathogen interference was a likely cause of mortality observed in untreated effluent
and intake samples.

Page 2 of 105



METHODS SUMMARY

Samples:

'1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3.. Sample Information:

Date Date Date
(MM/DD/YY)/ (MM/DD/YY)/ Arrival Initial (MM/DD/YY)/

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received (°C) (mg/L) Last Used By

101 04/13/08 0808 to 04/14/08 1428 0.9/1.2' <0.10 04/15/08 1.137
•04/14/08 0708 04/16/08 1120

Intake 04/13/08 0922to 04/14/08 1428 1.1 <0.10 04/15/08 1137
04/14/08 0822 04/1.6/08 1120

04/15/08 0732 to .04/17/08 121-5
101 04/16/08 0632 04/16/08 1413 1.1/1.6' <0.10 004/16/08 0632 04/18/08 1203

08752 to 04/17/08 1215
Intake 04/ 0416/08 1413 2.1 <0.10

04/16/08 0652 04/18/08 1203

04/19/08 1210
101 04/17/08 0725 to 04/18/08 1332 2.0/1.4' <0.10 04/20/08 120704/18/08 0625 04/21/08 1213

04/19/08 1210
Intake 04/17/08 0740 to 04/18/08 1332 1.1 <0.10 04/20/08 120704/18/08 0640 04/21/08 1213

*TRC = Total Residual Chlorine
tSamples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature

(25.0 ± 1.00C) in a warm water bath.

Aliquots of Outfall 101 and Intake samples were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,
Inc.) for 2 minutes.

Page 3 of 105



Pimephales promelas
Test Organisms:

Ceriodaphnia dubia

In-house Cultures1. Source: Aquatox, Inc.

2. Age: 19.25 - 19.75 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

Moderately Hard Synthetic3. Control. Dilution Water: Moderately Hard Synthetic

4. Number of Replicates: 4

5. Organisms per Replicate: 10

6. Test Initiation: (Date/Time)
Outfall 101

UV Treated Outfall 101

7. Test Termination: (Date/Time)
Outfall 101

UV Treated Outfall 101

8. Test Temperature: Outfall 101:

10

1

04/15/08 1115 ET
04/15/081137 ET

04/22/08 1138 ET
04/22/08 1153' ET

Mean = 24.7'C
(24.2 - 25.20 C).

04/15/08 1100 ET

04/22/08 1003 ET

Mean = 24.9 0C
(24.6 - 25.2 0C)

Test Temperature: UV-Treated Outfall 10 1: Mean = 24.7°C
(24.2 - 25.2 0C)

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 C for Bench Sheets)

1. Results of a Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted April 15-22, 2008 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used - da s)

(% Effluent) 1 2 3 4 5 6 7

Control 100 100 100 100 100 100 .100
11.3% 100 100 100 100 100 100 100
22.6% 100 100 100 .100 100 100 100
45.2% 100 100 93 93 93 93 88
72.6% 100 100 98 98 98 95 93

100.0% 100 100 100 98 95 95 93
Intake 100 100 93 83 60 48 48

Mean Dry Weight (mg)
TestSolutions (replicate number)

(/ Effluent) 1 2 3 .4 Mean

Control 0.846 0.810 0.748 0.835 0.810
11.3% 0.802 0.825 0.813 0.798 0.810
22.6% 0.838 0.712 0.793 0.863 0.802
45.2% 0.872 0.722 0.728 0.591 0.728
72.6% 0.791 0.742 0.621 0.773 0.732

100.0% 0.787 0.617 0.873 0.825 0.776
Intake 0.439 0.530 0.525 0.236 0.433

IC25 Value: > 100% Calculated TU. Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa ý 100/LC 5o: TUc = 100/IC25
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a Ceriodaphnia dubia
(Genus species)

Chronic/ 7-day Toxicity Test.
(Type / Duration)

Conducted April 15-22, 2008 using effluent from Outfall 101.

Percent Surviving
Test (time interval used - days)

Solutions
(%Effluent)

Control 100 100 100 100 100 100 100

11.3% 100 100 100 100 100 100 100

22.6% 100 100 100 100 100 100 100

45.2% 100 100 100 100 100 100 100

72.6% 100 100 100 100 100 100 100

100.0% 100 100 100 100 100 100 100

Test Solutions Reproduction (#young/female/7 days)
Data (replicate number)

(%Effluent) 1 2 3 4 5 6 7 8 9 10 Mean

Control 35 33 32 34 32 34 33 28 32 32 32.5

11.3% 36 37 39 36 40 34 36 37 33 37 36.5

22.6% 38 39 36 40 36 ý38 40 38 41 41 38.7

45.2% 41 35 38 42 39 37. 38 40 39 41 39.0

72.6% 39 38 42 38 41 39 38 41 42 38 39.6

100.0% 43 38 40 42. 41 39 41 39 44 38 40.5

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 45.2%

Permit Limit: 2.2 TUc
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC50: TUc = 100/IC 25
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a Ceriodaphnia dubia
(Genus species)

Chronic/ 7-day Toxicity Test.
(Type / Duration)

Conducted April 15-22, 2008 using water from Intake

Percent Surviving
Test (time interval used- days

Solutions
%Effluent 1 2 3 4 5 6 7

Control 100 100 100 100 -100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions Reproduction (#young/female/7 days)

(%Effluent) Data (replicate number)
(%_ffent 1 2 3 4 5 6 L 7 8 9 10 Mean

Control 33 33 33 37 31 35 33 32 33 33 .33.3

Intake. 41 40 39 41 39 39 42 37 36 39 39.3

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A

Permit Limit: N/A
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LC50 : TUc = 100/IC25
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TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. Results of a Pimephalespromelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted April 15-22, 2008 using effluent from UV Treated'Outfall 101.

Test Percent Surviving
Solutions (time interval used - days)

(% Effluent) 1 2 3 4 5 6 7

Control 100 100 100 100 100 100 100

11.3% 100 100 100. 100 100 100 100

22.6% 100 100 100 100 100 100 100

45.2% 100 100 100 100 100 100 100

72.6% 100 100 100 100 100 100 100

.100.0% 100 100 .100 100 100 100 100

Intake 100 100 100 100 100 100 100

Mean Dry Weight (mg)
Test Solutions (replicate number)
(% Effluent) 1 2 3 4 Mean

Control 0.866 0.672 0.838 0.847 0.806

11.3% 0.792 0.867 0.743 0.787 0.797

22.6% 0.841 0.682 0.840 0.808 0.793

'45.2% 0.912 0.833 0.709 0.867 0.830

72.6% 0.785 0.809 0.812 0.888 0.824

100.0% 0.767 0.810 0.804 0.776 .0.789

Intake 0.871 0.770 0.878 0.869 0.847

IC 25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*

95% Confidence Limits:

Upper Limit: NA

Lower Limit: NA

*TUa = 100/LC5 0: TUc = 100/IC 25

REFERENCE TOXICANT TEST RESULTS (see ADDendix A and D)

Species " Date J Time Duration

Pimephales pro melas April 15-22, 2008 1202

Ceriodaphnia dubia [ April 8-15, 2008 1507
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PHYSICAL/CHEMICAL SUMMARY
Water Chenistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Non-treated Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, April 15-22, 2008.

Test Sample ID Temperature ('C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final (@mhos/cm) (mg/L CaCO3) (mg/L CaCO3) Chlorine (mg/L)

Control 24.7 24.6. 7.7 7.5 7.78 7.43 319 61 92
24.6 - 24.9 24.4 - 24.8 7.5 - 8.0 6.4 - 7.9 7.49 - 7.97 7.18 - 7.54 303 - 343 59 - 63 90 " 94

24.8 . 24.5 7.8 7.4 7.66 7.50 305 -11.3%
24.7 - .25.0 24.2 - 24.7 7.5 - 8.0 6.6 - -7.9 7.58 - 7.84 7.30 - 7.70 290 - 312 - - - -

24.9 .24.4 7.8 7.4 7.62 7.41 290 -
•. .22.6%

22.% 24.7-25.024.2-24.7 7.6-8.0 6.4 -7.9 7.55 - 7.71 7.14 - 7.54 278 -298
24.9 24.5 7.8 . 7.4 7.60 7.38 256 -

45.2%
24.7 - 25.0 24.2 - 24.6 7.5 - 7.9 6.2 - 7.8 7.54 - 7.70 7.03 - 7.52 243 - 266

x 72.6 24.9 24.5 7.8 7.3 7.56 7.32 212 -

z_ 24.8 - 25.1 24.3 - 24.7 7.5 - 8.0 5.9 - 7.8 7.50 - 7.64 7.01 - 7.48 207 - 215 -

25.0 24.5 7.8 7.4 7.52 7.30 . t68 53 64 <0.10
24.8 - 25.2 24.3 - 24.7 7.6 - 8.1. 6.4 - 7.8 7.46 - 7.60 7.01 - 7.42 166 - 172 53 - 54 61 - 65 <0.10 - <0.10

Intake. 25.0 24.6 7.9 7.4 7.51 7.29 167 54 62 < 0.10
24.8 - 25.1 24.4 - 24.9 7.6 - 8.2 6.5 - 7.8 7.45 - 7.60 7.01 - 7.41 162 - 172 52 - 55 57 - 65 <0.10 - <0.10

Control 24.8 24.8 7.7 7.7 7.78 7.58 319 61 92
24.7 - 24.9 24.6 - 25.0 7.5 -- 8.0 7.4 - 7.9 7.49 - 7.97 .7.45 - 7.70 303 - 343 59 63 90 - 94

11.3% 24.9 • 24.9 7.8 7.6' 7.62 7.57 305

24.8 - 25.0 24.8 - 25.1 7.5 - 8.0 7.4 - 7.9 7.54 -. 7.70 7.46 - 7.67 290 - 312 - - - -

2. 24.9 24.9 7.8 7.7 7.62 7.54 290

___"2 "6_/ 24.8 - 25.0 24.7 - 25.1 7.6 - 8.0 7.4 - 7.9 7.55 - 7.71 7.42 - 7.63 278 - 298

24.9 24.9 7.8 7.7 7.60 7.52 25645.2%A
-Z 45.2% 24.8 - 25.0 24.8 - 25.1 7.5 - 7.9 7.5 - 8.0 7.54 - .7.70 7.42 - 7.62 243 - 266
. 25.0 24.9 7.8 7.7 7.56 7.48 212

2 72.6%
24.8 - 25.1 24.7 - 25.1 7.5 - 8.0 7.4 - 7.9 7.50 - 7.64 7.38 - 7.56 207 - 215 -

25.0 24.9 7.8 7.7 7.52 7.45 168 53 64 < 0.10100.0%/
24.8 - 25.1 24.8 - 25.2 7.6 - 8.1 7.5 - 7.9 7.46 - 7.60 7.36 - 7.54 166 - 172 53 - 54 61 - 65 <0.10 - < 0.10

25.0 24.9 7.9 7.7 7.51 7.46 167 54 62 < 0.10
Intake10 24.8 - 25-1 24.8 - 25.0 T76 -8.2 7.6 -8.1 7.45 - 7.60 7.42 - 7.55 162 - 172 52 -55 57 -65 <0.10 - < 0.10

Overall temperature CC)
Pimephales promelas
Ceriodaphnia dubia

Average
24.7
24.9

Minimum
24.2
24.6

Maximum

25.2
25.2
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PHYSICAL/CHEMICAL SUMMARY
Water Chemistry Mean Values and Ranges for Pimephales promelas Tests, UV-treated Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, April 15-22, 2008.

Test Sample .ID Temperature (C) Dissolved Oxygen (rg/L) pH (S.U.) Conductance Alkalinity Hardness Total Residual

Initial Final Initial Final Initial Final (jimhos/cm) (mg/L CaCO3) (mg/L CaCO3 ) Chlorine (mg/L)

Control 24.8 24.6 7.8 7.3 7.62 7.40 319 61 89
24.6 - 24.9 24.3 - 24.7 7.6 - 8.0 6.0 - 7.9 7.54 - 7.69 6.98 - 7.58 304 - 334 59 - 62 86 - 92

24.9 24.5 7.8 7.2 - 7.62 7.41. 30511.3%

24.6 - 25.1 24:3 - 24.7 7.7 - 8.0 5.6 -- 7.8 7.54 - 7.68 6.96 - 7.57 298 - 316
25.0 24.5 7.9 '7.2 7.61 7.39 28822.6%

24.7 - 25.1 "24.2 - 24.7 7.7 - 8.0 5.6 - 7.7 7.54 - .7.66 6.96 - 7.54 272 - 299

25.0 24.5 7.9 7.1 7.59 7.35 25745.2%/
24.7 - 25.1 24.2 - 24.6 7.6 - 8.0 5.3 - 7.7 7.52 - 7.63 6.94 - 7.51 248 - 264

.2572.6 .0 24.5 7.9 7.2 7.54 7.32 . 215
24.7 - 25.2 24.3 - 24.6 7.6 - 8.1 5.4 - 7.7 7.49 - 7.58- 6.89 - 7.48 .211 - 221

100.0% 25.0 24.5 7.9 7.1 7.51 7.27 172 53 64 <0.10

24.7 - 25.2 24.3 - 24.7 7.7 - 8.1 5.6 - 7.7 7.46 - 7.54 6.89 - 7.41 169 - 178 51 - 54 61 - 69 <0.10 - <0:10

25.0 24.5 7.9 .7.2 7.49 7.27 *169 52 66 < 0.10
Intake______ _____24.8 - 25.2 24.3 - 24.7 •7.7 -8.1 6.3 -7.7 7.44 - 7.54 6.93 - 7.44 166 - 174 50 -54 65 -67. <0.10 -. <0.10

Overall temperature (CC)
Pimephales promelas

Average
24.7

Minimum
24.2

Maximum
25.2
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected April 13-18, 2008, showed no toxic effects to fathead
minnows or daphnids. The resulting IC25 values, for both species, were >100 percent.
Exposure of daphnids to intake samples resulted in no significant difference from the
control during this study period, but fathead minnow survival was significantly reduced
when exposed to intake samples.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since
fish pathogens present in intake water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Sequoyah. Although dose response and survival in these tests were not affected
enough to jeopardize test acceptability or compliance with permit limits, fish survival
was improved by UV treatment of intake and effluent samples prior to exposures. These
results suggest that fish pathogen interference, was a likely cause of mortality, observed in
untreated effluent and intake samples.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) 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 (October 2002) using ten replicates,
each containing one test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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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 0 G.

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

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

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

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (See Appendix D for control chart information)

1. Test Type: 7-day chronic tests with results expressed as IC 25 values in g/L KCI or NaCl.

2. Standard Toxicant: Potassium Chloride (KC1 crystalline) for Pimephales promelas.
Sodium Chloride (NaC1 crystalline) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCaic software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
April 15 - 22,2008

Appendix B

Diffuser Discharge Concentrations of Chemicals Used to Control
Microbiologically Induced Corrosion and Mollusks,

During Toxicity Test Sampling
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Table B- 1. Sequoyah Nuclear Plant Diffuser (Outfall l101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 -April 18, 2008

.:. .... , ..' . .... .....:...::.:::.:..::.:..:....

Date ::::::,•: l ::::::::::Towerbrom iiiiiii:iiii PCL-401 :i:• :ii C potat-i: •

. .. .. . .. .......: : : : : :: : : : : : :: : : : : :: : : : : ::+ + .. . .: : : : : :

0 3 1 6 1 9 8 ......................... ... .... .. .. .. .. ....-. ..:::::::: :: ::: :::::: :::::::::::::::::::

09/0 811998 .. ..iiiii~ ~ iiiiiiiiii .... ~~i~i! a ~i}i}!ii ...............................-.... ~i { •iiii

0 9 / 1 4 / 1 9 9. ... ... .............••~i!ii~iii~~•;!!i!!!i! i iii!••i!i~i , . 0 1 .. .. . ..... ~iii)•!! i;~iiii

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

................................. ........ .........
0 8 2 ! 9 9 ii # ;•• ~ ~ ~ ~ii ..................................... .......... .......................

:•::•i~ii::i~ :• i::•::• !:••::•::•i::•::•i:•i::i ~ ~ ..~ ...... ... .. . ... . .............-
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.Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologic ally Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 -April 18, 2008

Date ..::::::@::::::::::::::: ...rro 01ýii ~ iiii:i PL40 :i: i:il Cuprostat- .1

.... ........... ............... !iiii::3ii::iiS::•:::-
0 2 /0 2 /2 0 0 0.... ............ ......................0 9....,....,.........,, . i i ...... !• ii•i~~i!•ii• i~•:!!:!!•!•!

01/31/2000:: < 0.002 'Q .-"'-". 0.009 - 7 i ~i!

0 7 2 6 2 0 0 i:.................... = ===...======..7@ ==.= ..00 0 7. ...... ...............:il 0 0 1 : :: :: :::::: :: :::07/27 20000.019 1 i!{iii iN • iii{ii 0.028 .......iiii~iiiiiiiiiii {iii ii{••ii
02/01/2000 .:, ,,::::::::,:: ...0..88 ....................1 .0 8 :iiiii• • iii~7 .1 8 .
02/29/2000 0.0288 iiiiiiii {~~ii~i 0.009

........................ .! ........::8 ::: ! i

-. . . . ... . ... .... ......-.- ... ..z.: . .:.: > : :. . -. '. '.'.'. . '. . '. '. . '. . '. . -. . '. -. -. . '... " .. . . .
... .. .. .. .. .. ... .. .. . i~i .i { i{U :: ...........................12 / 3 / 0 0 ii~~iiiiiii~iiiiiiiil~ iii~iiiiii~~iiiiiiiiiii < 0 . 12 :•{{{{{II!I {{{{{;E{{{ 0 2 2 0 .............. ............. ::::...:::::::.:::::.:::::::::..::::::

....................... :::::

............................................ .... ..... ................................................. ...................:::::::::::::: :
12/ 6/ 000i•< 0.0026 iiiiiiii•7 ii~iiii~ 0.0209 .- •i{~~iiii~•iii{

07/26/2000 ....... < 0.0057 i••iii-MMii'05 5Mi~iiii:i~iii' 0.019 REM~~i~ii•7 ii7iili~ii~•t!i!
08/3 /200• i < .012 iiiiiiiiii~iiii~ i~ ff~fffliilff~: . 0.02 f il~f~.•7• ~iifi~i ....................ili~•{E

:..:...:......: ..:::::::::
0 8 3 1 2 0 1 iiiiiiiiii ........................... .0 . : ..0.....: ........: .... ...i:::ii 0 . 2 0 ::::::::::::::::::::::::::::::::::::::::::i:i:!:iii::i::i~ i~:i:i:iii:::
1 1/2 5/2 0 0 1 .iiiiii~~iiiiiiiii~ iiiiiiii{iiiiiii < 0 .0.0 4 .......iiiii~iiiiiiiiiiiiiiiiiii .:::::::::::::::::::::: . ...

.. .... ... ........... .... ......... ................... ......... ......... ......................1 2 / 9 / 0 0 < 0 0 0 2 ::::::::::::::::::::::::: :::::::::::::::::::::::::::: •::•::;i::i......:..... ............ ::•:a ::••:••::••:......... ......... ............ !:i::::::::!:i::!:::: ............. :::::::::::::::::::::::12/10/2001• ~ ~~<0 04 ...... ;••!;U !; .s: .:: .... ::<•s:X ..-...................................... ...................................... . ....:# •i{! !{¢ ¢ i !{ {~i; {12 i 1/ O~ )~ iiiiiii iiiii~iiiiii!7!~iiii~iiiii < .O O 4 i~liiiiil~iiiii2)i~ iiliii~ii iiii ................ ..................... ..•~ii•:•##12 1 / 00 .iiiiiiiiiiiii~iiiii~~iiiiii ~ .0088 0.019i.0. 1 8 {iiiiiiii• • iiiiiiii~ .0 {i~i!~ B i~iii12 13 20 1 iiii•iii!{,ii~i~iiiiiiiiiii•i77'•iiiiii < 0 8 8 i~iiii~iiT• i iiiii~iiiii 0 . 2 .............. .........~!•~i , ii,
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfali 101l) Discharge Concentrations of
Chemicals Used to Control Microbi ol ogic ally Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 -April 18, 2008

Date :i:i:ii:i~~i • i:i~~~i:l: owerbrom iii ~ i~:i:: C -0 i • :iiCuprostat- :fl• ft

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

01/02/2002 C op oly m eriiii~~!•{ !i•!!!{!7{i{;~~~ . 07 ::::::::::::::: : : :::::::::::::::: 0 0 iiii i :i::{:i . ...................:
-..............-..-.......-..............-....-. :: .......................:::::::::::::: ::::::::: ..: ..:::::: :: : :.0 1/0 3/2 002 ~ ~ ... ............{{ {•i{{i•{{i{{{iiii{{{•{{{:{{{{ ............::::!• •::::::::::::: .0 4i::{:{::{:::::•i{:~~i:i~::: ......../.... .0.0124 -:iiii~iii~{i i zoeiii~ii~~iii 0 0 4 !i~l • • iiiii

:::::::::::::::::::::::0:.:0 2::::::

01/03/2002::.. - < 0.0042 0.014•: ::••:::•: ......iiiiiii~iiii........ ~i•iii:iii~ .. ....... iii!iiiiiiiiii0 1 0 6 2 0 2 iiiiiiiiiiiiiiiiiiii~i~ iiii~iii~...........<0.0.....................:i::!::::~ii i: : {} ii :::::::i:::::::

0 2/ 7/2 0 2 ..................................... ... ..... < 0 .0124 1 :- :::::::I • -:. ::::j:::::: 0 .0 14 ...: ... .......:i:•!:~iii{:~i{!02 2 8 2 0 2 ii:{:iii:::iliiii~i~i{!i::::~~i!!:!!:iiiiiilii::: . < 0 . 0 1 iiiiiii~ ~ iiiiii~~iiii 0 0 8 ................. :..... .. ...!!i{::i:i:{:ii:::::

05/0 7/2 0 02 i,:.':'::':.:'::'::... *..:............,:. 0 .0 2 :::::::::::::::: :: :::::::::::::<:0.00 4
0 5 0 / 0 0 ~•!{i{ii{i~i~~ii{i~~ii{ i~~iiiiiii~~i•i•{iii................ .~• • {iii~ll~iii~iii! . 1 ::::::::::::::::::::::::::/::::::

01/07/2002, < 0.01079 40.ii~l~~• !iiiii{ii 009 ::::::::: ::::::
0 8/0.............. < 0 .0.6 1 ...::::::::::::::: : : ::::::::::::: . 1 .............•..........

...............................
:....... ::::::::::::::::::::::::::: ............

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

102/25/2002 <'0.0124 iiiii~i:iii! iiiii•i 0.01823 iii•~i i•~i~~i~ i~ii~i~i!iiiiiiii~
f0 10 2 02 :i: •:0 0 1 4 ;i~i;;•; ia... . ... 0 . 18...... .. iiii .!i~iiiiiii~iiiiiiiiii

02/26/2002 <0.0143 iiiiiii~ ~ iiiiiiii 0.01923 ::::::::::: ::::::: ii~i!•iiiiii~{ii{}
0 1/14/2 0 0 3 . .... 1 1 .ii~ ii! i a iiiii~li 0.... ... iiiiiiiiii{{{;iiii•~{i .. ................... ::::i:i::

02/27/2002 i!:il•ii:i!{~i:!ii!i:~ii:i•::•: < 0 .004 1::.:::...::U23:....:.. ::::::::....:.)1/15/2 003~ ~ ...........••••::::•,:••••::::•••::::••• ...00 6 .....•::::;•• N :;••::;••••• ... 020. ..... :N i~iii :::::::::::::::::::::::::::<:::::::::::

...... ... ... ... .. ... .... .. ... ... . .. .. ....... ..:::::::::::::::::: : : :::::: : : :: : : :: : : :: : : :: : : :
• 4 • /2 3 }iiii~!i~:}:i••}}!i:::•••::i: :::!i•:~ii:i~ii!............. . < 00.., .... 0 .00i:::~:!i::-::r::::~i:: 0 0 1 ••::: :•ii• :!;: :s:ii!i!•:•i~ ~i•!iiiii

0 4 0 8 2 0 3 iiiiiiii~iiiiii~iiiii iiiiii~iii!~ii~iiii{i 0 . 1 7 . 2 1 iii{iiiiiill... ....... .......!!ii! !iiiiiii{{i::••:::•••::::•:s ::••
04 / 9 / 0 0 iii~iiii{{{i~iii~i{{{{i{ iiiiii~iii~ii~ii~i~i~i{i 0 . 13 ii!ii~ i•i~ii~~i•{•i•• :•i•!ii•i~•!~iiii~ii{ 0 . 2 1 . ...!ii••i:••i~ • { !i{!}•i!i- :{{::::;{:/:..........:::::?:

0 4 / 1/ 0 0 < .0 73...........................................0 02.......... . ....... I: ......:i•i~iii•}iiiii~:!i}i~~i}!i~
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Table B-I (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998 -April 18, 2008

Date Sodium Towerbrom cCL 222 PCL-401 (1-363 Cuprostat- :{:1.30M
llpdi~e mg/L m/i mg/L PF 4iL............ ,........-.. .... .::::::::::::::::

.... .ii !ý TRC ?h'sphat- Copolymer DMAD mg/L .Quai
TRC Azole0 6 1 5 2 0 3 .0 4 5 ::::::::::::::::::::::::::: .................... .. .:..:..........::: ::::::::::::...:::

06/15/2003 .0.00....
06/16/2003 ,. 0.0037 :: 5: 0.020 .A.22
06/17/2003 < 0.0048 .. 4. 0.014 : ::
06/10 /2003 < 0.0084 ::: ::: 0.020 14 . ::0 :::

08/07/203 0.012 .:.00 0.020.. ......0.01....3 .. .. .......02..0 9

10/20/2003.<0.0043 .. , , 0.020 . ....... .

10/06/2003 : <0.0043 ............ ..... 0.- -
06/07/2003 <0.0050 i Xi57 0.020 :A.1. 0,025

10/08/o/2003 <0.01061 .. . 0.020 .....

108/09/2003 0.0181 .ii f!)}i•~ i.~ii. 0X i6:• • 0.022 ::-::::::::::::::::::::::7: !!!•i i0 0 0<0.0048 D. 6 0.020 9 ............. -02

02/06/2004[j 0.010.....0.00.0.1

105/04/2004 iiiiiiiiiiiiiiii~iii~iiiiiii~iiii <0.0123 0026i~ i i!ii~ii 0.019 .::::::::::••••33•33• - 00.25~i

:.:.:.:.:.:.:.:.:.:. ~~ ~ ~~ . ....:.......:.... i::::[[[[[::::•i7•]::::?i..!ii~ i!i !••! !• iii!i ii!! ii i!!i~!......iiiii ......................- -.. . ..... :

05/05/2004 ••••••::::::::::•;••;•;••::::::::: <0.0144 :::0:::::::::: 2::::::::::::: 0.014 000:9••:::•••: : - 0025iii

05/06/2003 <0.0146 0050 0.023 ::0:25

.. . . .. . . ............. :::::::::! ::i ::iii :::i . . . . . . . . .

105/107/2004 ~~ii~ii~i~iiiiiiiii~i~~•i 0.0227 :::::::: 05::::: ::::::::::::::::: 0.020 :::Tii0009;iiiii - 04)253•m

05/09/2004 <0.010450 0O 0.020

i i i................ .. ".................

07/04/20042.15 0.27.... .09

07/05/2004 ..................................' 0.0085 0.057 .i! i~iiiiiiiii: 0.0209 0;7iii1009~iilii7ii!7 ;

07/06/2004 <0.0074 0.05& 0.020
07/07/2004 0.0125 26 0.019 ......

07/08/2004 0.0153 ,57 0.019 0.........

07/09/200400182 .-...... 0.020..... ..

105/0 6/2 00 3 < 0 0 4 :::::::::::::::: : : ::::::::::::: 0 .0014 0 .:02 0::::: :: ::::::::: .... ... ... ........i::
.................................. .iiii~iiiii ii~ii~iii~ii ................... .....

050 /000/07/2003 <0.0090•• •i!i• 0.2 7 )iiiii~iii• • iiiiiiii•l 0.2 :i :::2 i:::ii: iiN~ i~i

107/08/2003 < 0.021706 iiiiiii!i ii{;iiii 0.01920~ i•i~ii~~~ii!ii!ii•:iiiiiiiii~ii:ii:li!
107/09/20043 <0.0085 1 iiii3!i;•i~ !!•~iiii 0.022 il iiii)iiiiiiiii:::•ii~iii~l

,...... .. . ... ............ : ......:.::::::::::

..................... . . ........ . .................................iiiii

02/02/2004 <~•::••::••::•::•:i:•::••:iiii~3:i:!:!:!:: 0.0 034 ...~iiiii!!~ • 3 ...... 0.0209 iiiil~ i iii~iiiiiiiiiii!iiii~iiii
!• i• i i! 7 77 7 ii 1 ii i ii ii~ i~ i 7i • i7. ...........:. ..:: : .....: ...: ....:: : ...: :. ...:.•i~ i !! 7 ! { ! ]7 ! :! ! 7: i7 ! !: : : : :: ::::::: :: ::: :: : :: ::: : :: : :::
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test

Sampling,
March 12, 1998 -April 18, 2008

Date :::::: I Towerbrom PC I PCL-401 cL-363 Cuprostat-PF -.430M. Nalco .R 4

Hy -t. mg/L mg/L mg/L .I mgiL il 73551 ... j
eTRC ... p~t Copolymer MA) zle Qit m/ Q....... ............ EO /PO

11/08/2004 !•!::••:::::!!!,!!;i;i <0.0192 " ii!ii~i 4 7 i!•~!ii!~ 0.030 -i - -111:::i171:1:.: -

11/09/2004 <0.0233 Otii!{•••!iiigiii 0.016 • 0 i i041~i
11/10/2004 <0.0149 01447 !ii 0.016 04ii~~i!i}!•ii!~i~i41i {~~~i:•::::::{ -;

11/11/2004 <0.0149 O~~~ii~i~O49i•ii•iii 0.017 0043 -i~l~i••iiiiiii

11/12/2004 <0.0253 0,04lii{• iiiiiiii 0.017 0042{•~i -!iii

i i ii .............. ... ... .......... . ................. ............. ....

02/07/2005 <00116 0010 ................

.. .. . . .. ............... .. .. ........... .. iiiiii iiii

02/08/2005 <0.0080 .............. 0

/10/2005 <0.0 92 •.0A:.::.:.:.:.:.:0 0. ........- -.
06/05/2005 <0.0063 006 ........ ...

06/10/2004 0 4 00184

... .. .. ... .. .. ... .. .. ... .. .. ... :.:.. ...::::: .:: .:: ...:::.. ..:::::. ....::::

07/17/2005 0109 -. ,042 0.00907-/12/2005.......... 0 .0150 0009

07/19/2005 00 6-~1 60 0 -:::::::::::::::::::::::::::0:::: "-7!:!:i!:i~:!i::!!ii

0 7 / 2 0 / 2 0 00 0 .0 14 .............. 0.:.......

. 607/21/ 005 :::::::iiiiiaiiiii::!:,• 00242 0026 0009ii~:ii•::::,i•••• iiiiiiiiiii!ii{iii~iii ii{i{ii{i~iiiiii{i .1..:ii•!

02/30/2005 <0.0062 :.::JO ..... 0.007
01/01/2005 0.0106 0.010

0 7 1 / 0 0 .0 50 : :i ::::::: : 2 :::::::::: O . ......#ii "....

1/2/20 :ii 00800.1
11/03/2005 001
01/09/2005 00163 I 0.00
01/10/2005 0020042 0.00

11/19/2005 0.011 - i!•~~!i~{! iii••i•~• 00 8 ••i~ii•••!~i! ~ ~ ......... - .1

-:i•: :••::••::ii::••: :••::•.. .............. . ............... ..........:!:•::

............................................................. 
i717:i110 /00 .10 ::::::...........::::::::::::::::::::::::: .... .........::::::::: ........... :..................... :::::::::::::

........................ ,.............. ,:::::::::::::::::::
11/1 /200 ........................................ 0.234 iiii!!iiii•!i!......... .. ..... ... :.I.....................iiiii~i~iiiii~i...... ................................. ......... ... ................................. .. ..

::::::: :::::: :::::: ::::::. :::. :: :::::: .7 ! i i i i • ! i • ! 7 ! T i~ ! ... .........
1 1 1 / 0 . 2 0 ......................................... .....................................

" •i•i~i7•i~ •!• • 71••7•!7!!i!•!~iiii~iii~i•ii~~ii~ •!i~i~ii5• :7:7•:?:?•:ai:.......::.:.......::.:..:.::.:
0 6/0 5/2 0 0 5i!!•!77! 0 .0 0 6 3::::::::::::::::::: ............... •:i•::•:i: .:::..::.:'

:: : .: .:. .. .:. :.. :: : :: : :: ::. .: ::.::.:.: : ::.:: : :: : ::.. .! i !!~ ii i i
1 1 / 9 2 o 5 :{{{•:~ii~iiiii• ii)!iiii~i~ii o 1 1 i!iiii!i~i{{{i! !iiii~iii{{{ii:::::::::::::::::::::::::::#• ::• # •.........:. :>:::...:::.......................:::::::::: :::::::::::::5:::i}•~~iii•:
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Table B-1. (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,

During Toxicity Test Sampling,
March 12, 1998 -April 18, 2008

Date owerbrom
mg/L
TRC

PCL-401
mg/L

Copolymer

Cuprostat-PF
mg/L
Azole

Nalco
73551
mg/L

EO/PO

11/12/2006
11/13/2006
11/14/2006
11/15/2006
11/16/2006
11/17/2006

11/26/2006
11/27/2006
11/28/2006
11/29/2006
11/30/2006
12/01/2006

05/28/07
05/29/07
05/30/07
05/31/07
06/01/07
06/02/07

12/02/07
12/03/07
12/04/07
12/05/07
12/06/07
12/07/07

04/13/08
04/14/08
04/15/08
04/16/08
04/17/08
04/18/08

0.0055.
0.0068
0.0143
0.0068
0.0267
0.0222

0.0188
0.0138
0.0120
0.0288
0.0376
0.0187

0.0084
0.0103
0.0164
0.0305

0.0241
0.0128
0.0238
0.0158
0.0162
0.0175

0.0039
0.0124
0.0229
0.0143
0.0120
0.0149

0.017

0.017
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Sequoyah Nuclear Plant Biomonitoring
April. 15 - 22, 2008

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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Toxicity Test Scheduling Instruction

Toxicity Testing Scheduling and Testing Communication Documentation

SOP-1.0

Initial that Information Correct I
TVA
Tox.CL11Contract

Lab. Sampler

Ai

Project Specifications

ctle-1 )\ -
c~-j ~'~\

4-

TVA/Facility name: Sequoyah Nuclear Plant

Permit number: TN0026450

Project name: SQN Tox. Compliance Tests

Date and time scheduled with
facility: January 30, 2008 @ 1,148.

Environmental Testing Solutions
Contract lab:(ETS)

Point of contact: Jim Sumner

Date and time scheduled with
lab: January 30, 2008 @ 1302

Test Date and Type (chronic or A• :.. • . '. April 15, 2008/ chronics
acute):,'________________
Test Species: FH (w/ & w/o LTV treatment), CD..

101-1 1.3, 22.6, 45.2, 72.6, 100.0%;

Test concentrations: 100.0%intake-100%
UV 101-11.3, 22.6, 45.2, 72.6;

__ UV 100.0%intake-100%
Treatments that will occur at lab: UVTreatedFH only
(example-UV) ________I______ I__

CX,*_ -
C4xL- --4---

C[~4L-
Samplecollectors: Chevales Williams

Date and time scheduled with Janua 30, 2008 @ 1417
samplers: January_30,_2008_@__417

Sample 1 Sample 2 Sample 3
Sampling points and volumes: 101-2.5 gal 101-2.5 gal; 101-5 gal
(composite samplers tobe set Intake 2.5 intake- 2.5 Intake 2.5
on April 13, 2008.) gal gal; gal

Delivery method: Private Courier

Contact information for delivery:

STOP- (Reviewed and verify all information is correct and all parties involved agree).
Document by using electronic mail at least seven (7) calendar days prior to test initiation. All e-
mails are attached and represents a person sign off that the information is correct.

Sign off:
EES-W Toxicologist and/or AM&M.Senior Toxicologist: ._' .ftA

• - 1 >- -'• '• fl i .



BIOMONITORING CHAIN OF CUSTODY RECORD Page I of I

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O: Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Delivered By (Circle One):

FedEx UPS Bus Client

Other (specify): Sonic Delivery

General Comments:

Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368

I S I S - I

.y 04/14/08 '/ 0'Z s-

Sonic Delivery 04/14/08 ETS .04/14/08-. I0 2 'k,7.

Instructions: Clients should fill in all areas except those in the "Laboratory Use" block. Biomonitoring samples are preserved by storing them at 61C 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.



Environmental Testing Solutions, Inc.

Page ._ _

Whole Effluent Toxicity Sample Receipt Log

llStej

cod

Time

received

Received
by

Received .

froon,

Sample
temperature (°C)

by I

Project Sample Sample name and description
nunber number

3810 080414.01 TVA - Sequoyah Nuclear Plant - Outfall 101
3810 080414.02 TVA - Sequoyah Nuclear Plant - Intake

1428 J. Swuner I TVA Courier 0.9/1.2
ITNI

Comments

I1428 J. Sunnier I TVA Courier I 1.1

04-14-08



BIOMONITORING CHAIN OF CUSTODY RECORD Page I of I
q

Client: TVA

Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

Delivered By (Circle One):

FedEx UPS Bus Client

Other (specify): Sonic Delivery

General Comments:'

Phone:

Fax:

28801

828-350-9364

828-350-9368Collected By: Chevy Williams, Roy Quinn

Chevy Wifiiars
/ o, b j ,'/

04/16/08 Cý q. -50! ', Ll- " Sonic Delivery 04/16/08

Sonic Deli ry 04/16/08 ETS 04/16/08



Environmental Testing Solutions, Inc.

Page 7)
Whole Effluent Toxicity Sample Receipt Log

Date Mlime Received Received Sample Project Sample Sample name and description State COI.... e7t

received received by from temperature (C) number number

04-16-0- 0952 K. Keenan Fed - Ex 1.4 3814 080416.01, Duke Energy Corporation - Allen Steam Station NC

04-16-08 0952 K. Keenan Fed - Ex 0.9 3815 080416.02 Duke Energy Corporation - Riverbend Steam Station NC
04-16-08 0952 K. Keenan Fed - Ex 0.6 3816 080416.04 Tritest, Inc. - Goddsboro WWTP - Outfall 001 NC

04-16-08 0952 K. Keenan Fed - Ex 0.6 3817 080416.04 Tritest, Inc.- Goldsboro WWTP - Outfall 002 NC

04-16-08 0952 K. Keenan Fed - Ex 0.3 3818 080416.05 Ouilford Mills'-East NC
04-16-08 0952 K. Keenan Fed - Ex. 0.3 3819 080416.06 Guilford Mills East - Secondary Clarifiers NC
04-16-08 0952 K. Keenan Fed - Ox 0.5 3820 080416.07 TVA- Colbert Fossil Plant - Outfal 001 AL
04-16-08 0952 K. Keenan Fed - Ex 0.4 3820 080416.08 TVA - Colbert FossilPlant - Upstream AL
04-16-08 1030 K. Keenan UPS 0.6 3821 080416.09 Enviro Chemists - South Mills Water Association WTP NC-

04-16-08 1030 K. Keenan UPS 04 3822 080416 09 City of Henderson - Nutbrush Creek WWTP NC
04-16-08 1030 K. Keenan UPS 04 3823 080416.10 City of Henderson - Nutbrsah Creek WWTP - lamis NC
04-16-08 1030 K. Keenan UPS 0.4 3824 080416.11 City of Henderson - Nutbrush Creek WWTP - Keonaanetal NC
04-16-08 1030 K. Keenan UPS 0.4 3825 080416.12 City of Henderson - Nutbrush Creek WWTP - Walmart NC
04-16-08 1413 J. Suonner TVA Courier 1:1/1.6 3010 000416.13 TVA - Sequoyah Nuclear Plant - Outfall 101 TN
04-16-08 1413 J. Sufnuser TVACourier '2,1 .3810 080416.14 TVA- Sequoyah Nuclear Plant - Intake TN

04-16-08



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

Client: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):

Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS Bus, Client

P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery

Facility Sampled: Sequoyah NP 28801 General Comments:

NPDES Number: TN0026450 Phone: 828-350-9364

ColIlected By: Chevy Williams; Roy Quinn Fax: 828-350-9368

Field Identification / Grab/Comp. Collection Date/Time Container Flow R. E .vent? p uC)
Sample Description Number & MGD Rain Event? Use

Volume (Mark as Appropriate)
Collected

Date Time Yes If Yes, No Trace ETS Log Arrival By Time Appear-
Inches Number Temp. anice

(°C)
SQN-101-TOX Comp 04/17/08-04/18/08 0725- 2 (2.5gal) NA X (o0'i8&l o, .-L

SQN-INT-TOX Comp 04/17/08-04/18/08 0740- 1 (2.5 gal) NA X 4 Cl.,."•,1 Z.014
0640 0 o . ,

Sample Custody - Fill In From Top Down

Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
-'I

Che.vy,.iVliaHas ,.. ." 704/18/08 Sonic Delivery 04/18/08

Sonic Delivery 04/18/08 ETS 04/18/08



Environmental Testing Solutions, Inc.

Whole Effluent Toxicity Sample Receipt Log

Datee Time Received Received Sample Project Sample Sample name and description State Comments

received received by from temperature (*C) number number

04-10-00 1332 J. Swu.er TVA Courier 2.0/1.4 3810 ,08041&01 TVA - Sequoyah Nuclear Plant - Outfall 101 TN

04-10-08 1332 J. Sunmer TVA Courier 1 1 3810 .080418.02 TVA - Sequoyah Nuclear Plant - Intake TN

04-18-0,•



Enirn ena Tetn ouin.Ic Page I of 6
Environmental~~~ 1eWn SltosIc ag f

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

Client: TVA
Facility: Sequovah Nuclear Plant
NPDES #: TN 0026450
Project#: -.A C

County: Hamilton
Treatment: Non-treated
Outfall: 101'

/

Dilution preparation informati
Dilution prep (%) 11.3 22.1

Effluent volume (mL) 282.5 5 .

Diluent volume (mL) 2217.5 2

Total volume (mL) 2500 250

Test organism information: Test information:
Organism age: A-.25 _ ,__,_S 00-_• Randomizing template: bLt.Oe
Date and times organisms o4-14-O9 %%*Go Incubator number:
were born between: _3_

Organism source: A'ro) & kTEA .9-% t o 4- of Artemia lot number: UrM4OTO
Transfer bowl information: pH = Temperature = 0C Total drying time: 1+ A.-ii.S

-1. &a 2,"- Date / Time in: o-&.n-of .V1Lb

Average transfer volume: , Date / Time out: asn-oki t.tLco
Oven temperature: (4 Q.

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

0 - •S-IOR' •so IIs oq~k-t-ot• o&oqlN.0c"%01
I o~k-16C9 90 14oM . I I jO o'.kfl-e - 0 46,1 1q-0 40-L, A

2 0 +-11-0,j ik o 1q0 ( t202-- 0 + 1-3- W E o 04 16-1,.l1 ir 1 ."

4 Oqt- LA -Of woo I~ ~ %A: oJ0 q- % -og A o 0A itt. - \ "4 02. t
5 oq-z4-oR oct l Soo 0 Si 0A-l',-ot N agoo\.o\ WroL7
6 0+2101 CF)(Jo "Soo loSI 16-4 01 oAt.0 -

7 , ___ _____ ____ _____ _ _ _-1__________-_ ...

S

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07., <5 20% 7-day LC5 0  > 10•7 "
Average weight per initial larvae: 0. 210 D. NOEC _____________

Average weight per surviving larvae: 0. £0 Ž0.25 mg/larvae LOEC Il OcA
ChV > tOO'tm.
IC25 1 )'1007,
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Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimeph ales promelas

Client: TVA / Sequoyah Nuclear Plant - Non-treated

Date: oq-ts-OR

Survival and Growth Data

Day CONTROL 11.3% 22.6%

A B C D E F G H I J K L
0 to •. to 10~r to 10 1e D.10 toIto IC

(0 /0 /0 10I0 tO fo /0 lo t0 10 10

2 t / 10 /0 /0 10 10 /0 / 10 1t C)2 (0 / /0 /0 /0 /0 /0 /0 /0 /0 /0

3 ID 10 (0 10 to 10 1tb- 1 /0 /0 IC)
4

41 I1 o 0 't)10 () JO 1. 10 10 Jo Q1 )
5

Is I b N) Q) Iti (0 6 / /6 (o to /o
6 1 C) 1 I b (0 1tO 1 / 0 / t ( o /0 /0

10 to 1/0 /0 /1 0 /0 /b /0 /6 /o /0

A = Pan Weight (mg)
Coloridentification: • a.440,q IA-L I S." 4 14-771 iq 'Z-45 14-03 JS.13 C3t.98 N-Sr.$

Analyst: A

B =Pan + Larvae weighta,

Analyst: MA M U 7.11.17, %ris t.S1 M o.43 U% ZZ.Z"=.A1l Z3.13

Larvae weight (mg) A - B S.A6 91'l0 -14 -bs 8.01 . Lsz€ ax& . q% " .59 1M".12. 7.A3 2.t6

Weight per initial number
of larvae (mg)
- C / Initial number of larvae %0

0*
C,

ii I
'V

V

0*

Average Percent
weight per reduction
initial from control O, 81 0
number of (%)
larvae (mg)

0. at C)- 0~o .'

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

Calculations and data reviewed: _L

Comments:

)I Page 31 of 1I



Environmental Testing Solutions, Inc. Page 3 of 6

Species: Pimeph ales promelas

Client: TVA / Sequoyah Nuclear Plant - Non-treated Date: Oq.;-S-OR

_ _ _ Survival and Growth Data
Day 45.2% 72.6% 100%

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

I o t 10 t to Io 10 1) (0to to /0 (6 /0

1 o• to to IO C) to .., 10 /0 to C) to

2 1 0 10 C 10, I0 /0 1 I /0 .0 o10 10

3/ IQ J1 " 10 10 •j]i /D 10 b0

5 o to to r 'b Io rI 3 9 AR r I tO t.

.6 b q40(r t 119 .o
7 o "0 f i•, F 'o q ti .&, ,0 ', 14 0 to

A = Pan weight (mg)
Coloridentification:• l14, ]• ' .6Iqg• IS.1" 114-44'l."O•S 144-711 1440 .$0tj 115-41104 tq~
Analyst: - -- "

B = Pan + Larvae weight

Analyst: ? 4 2 CI

Larvae weight (mg) =A - B

Weight per initial number

of larvae (mg) ,• ý
C / Initial.number of larvae b \0" ON

01 O' 0. 0. 0' (3 .0 0~ Q '
Average Percent
weight per reduction q.•177-
initial from control

number of (%)
larvae (mg)

Comment codes: c clear, d dead, fg fungus, k = killed, mr missing, sk sick, sm unusually small,
Ig unusually large, d&r decanted and returned, w wounded. CCalculations a nd data reviewed:

Comments: 4 eOfLe_ 15.. ... e.... itezvior4. Mi.t.... .Ii beb iN

TIP P-;LeT M4b IsAVjYe VJ ke-AVILA FUNG4J~Eb.
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Environmental Testing Solutions, Inc. Page 4 of 6

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - Non-treated Date: O4-lS-Ok

Survival and Growth Data

Day 100% Intake

Y Z AA BB

00 10 1 t I

2

3 
0

4 1 -' 10q¢

5 _t_ _ _ t, R'

7 $ d 3

A Pan weight(mg) - -
Color

identification: MA(zewTA 13- t1'1.t4
Analyst:

B = Pan + Larvae weight
(mg)
Analyst: I

Larvae weight (mg).= A - B

__ S30 S.1s
Weight per initial numberof larvae (mg) • .0 •• •
= C / Initial number of larvae

Average Percent
weight per reduction
initial from control k4 . '
number of (%)
larvae (m j)

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

Calculations and data reviewed:

Comments:
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
April 15-22, 2008.0

Envfronmental Teottng Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 4/15/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfalt 101
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments- Non-treated

Conc-% 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1,0000

11.3 1.0000 1.0000 1.0000 1.0000
22.6 1.0000 1.0000 1.0000 1.0000
45.2 1.0000 0.9000 0.9000 0.7000
72.6 1.0000 0.9000 0.8000 1.0000
100 . 0.9000 0.8000 1.0000 1.0000

Transform: Arecsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean' Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1,4120 1.4120 1.4120 0.000 4 0 40

11.3 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0. 40
22.6 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
45.2 0.8750 0.8750 1.2253 0.9912 1.4120 14.199 4 12.00 10.00 5 40
72.6: 0.9250 0.9250 1.2951 1.1071 1.4120 11.347 4 14.00 10.00 3 40
100 0.9250 0.9250 1.2951 1.1071 1.4120 11.347 4 14.00 10.00 3 .40

Auxiliary Tests - Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.84818864 0.884 .- 0.6760745 1.16084056
Equality of variance cannot be confirmed
Hypothesis Test (I -tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Treatments vs D-Control

Maximum Likelihood-Probit
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma - Iter
Slope 1.27414145 0.56913392 0.15863894 2.38964395 0 6.59494317 7.8147277.8 .0.09 2,94791372 0.78484222 7
Intercept 1.24394095 1.01467616 -0.7448244 3.23270626
TSCR
Point Probits % 95% Fiducial Limits
ECO1 2.674 13.2463943 0.00037079 29,4709841
EC05 3,355 45.3903092 4.83309592 86A712267
ECIO 3.718 87.5181143 50.3972396 2287.3461
ECI5 3.964 136.294103 75.7448833 67622.7886
EC20 4.158 193.808963 96.3464778 1084316.72
EC25 4.326 262.147478 116.213218 11945654.9
EC40 4.747 561.146453 180.769874 485165195
EC50 5.000 886.979795 233.559799 485165195
EC60 5.253 1402.01051 300.726925 485165195
EC75 5.674 3001.10884 455.757808 485165195
EC80 5.842 4059.32305 536.985968* 485165195
EC85 6.036 5772.32087 649.794482 485165195
EC90 6.282 8989.37254 825.503063 485165195
EC95 6.645 17332.6195 1175.94644 485165195
EC99 7.326 59392.2837 2279.34489 485165195

sqn I 01_04-1508drtt



8

TVA / Sequoyah Nuclear Plant, Outfall 101'- Non-treated

April 15-22, 2008

2Statistical Analyses

Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/15/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated

Conc-% 1 2 3 4
D-Control 0.8 460 0.8100 0.7480 0.8350

1.1.3 0.8020 0.8250 0.8130 0.7980
22.6 0.8380 0.7120 0.7930 0.8630
.45.2 0.8720 0.7220 0.7280 0.5910
72.6 0.7910 0.7420 0.6210 0.7730
100 0.7870 0.6170 0.8730 0.8250

Transform: Untransformed I-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8098 1.0000 0.8098 0.7480 0.8460 5.414 4 0.8098 1.0000

11.3 0.8095 0.9997 0.8095 0.7980 0.8250 1.498- 4 0.004 2.410 0.1355 0.8095 0.9997
22.6 0.8015 0.9898 0.8015 0.7120 0.8630 8.275 4 0.147 2.410 0.1355 0.8015 0.9898
45.2 0.7283 0.8994 0.7283 0.5910 0.8720 15.765 4 1.450 2.410 0.1355 0.7452 0.9202
72.6 0.7318 0.9037 0.7318 '0.6210 0.7910 10,462 4 1.388 2.410 0.1355 0.7452 0.9202
100 0.7755 0.9577 0.7755 0.6170 0.8730 14.361 4 0.609 2.410 0.1355 0.7452 0.9202

Auxiliary Tests Statistic Critikal Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p> 0.01) 0.93530476 0.884 -0.5773312 0.65667479
Bartlett's Test indicates equal variances (p 0.06) r 10.5668974 15.0862722
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 100 >100 1 0.1354619 0.16728855 0.00571994 0.00631874 0.49915776 5, 18
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 35.533

IC10
IC15
1C20
IC25
IC40
IC50

>100
>100
.>100,
>100
>100
>100

sqn]O]_04-15-O8data



TVA /ISequoyah Nuclear Plant, Intake - Non-treated
April 15-22, 2008

-., Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 4/15/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-82 IR-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated

Conc-% 1 2 3 4
D-Control 1.0000 .1.0000 1.0000 1.0000

100 0.5000 0.5000 •0.6000 0.3000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4

*100 0.4750 0.4750 0.7591 0.5796 0.8861 16.957 4 10.144 2.353 0.1515

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates nornal distribution (p > 0.01) 0.79137957 0.749 -1.1776705 3.92758425
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE " F-Prob df
Heteroscedastic t Test indicates significant differences 0.06820701 0.0699559 0U852525 0.00828539 5.3E-05 1,6
Treatments vs D-Control

sqnlO _04-15-08data



TVA / Sequoyah Nuclear Plant, Intake - Non-treated

;i Environmental Testing Solutions, Inc.

April 15-22, 2008

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/15/2008 Test 1D: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol- Sample Type: DMR-Discharge Monitoring Report
Sample Date: . Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated

Conc-% 1 2 3 4
D-Control 0.8460 0.8100 0.7480 0.8350

100 0.4390 0.5300 0.5250 0.2360

Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean , Mean Min Max CV% N t-Stat Critical - MSD Mean N-Mean
D-Control 0.8098 1.0000 0.8098 0.7480 0.8460 5.414 4 0.8098 1.0000

*100 0.4325 0.53"41 0.4325 0.2360 0.5300 31.791 4 5.228. 1.943 0.1402 0.4325 0.5341

Auxiliary Tests .. Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.87680268 0.749 -1.3643531 2.29151784
F-Test indicates equal variances .(p = 0.09) 9.83858776 47.4672279
Hypothesis Test (I-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.14021648 0.17316022 0.28463513 0.01041363 0.0019608 1,6
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD . 95% CL(Exp) Skew

IC05" 10.732 1.,627 5.191
IC10* 21.465 3.254 10.382
IC15*. 32.197 4.881 15.572
IC20* 42.929 6.508 20.763
1C25* 53.661 8.136 25.954
IC40" 85.858
IC50 >100
* indicates IC estimate less than the lowest concentration

17.900
35.799
53.699
71.598
89.498

0.1896
0.1896
0.1896
0.1896
0.1896

sqn l0104-15-08data



TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
April 15-22, 2008

Pimephalespromelas Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0

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

\ Environmental Testing Solutions, Inc.P Project number: 3810

Reveiwed by: 1 l
___Not for Compliance Assessment, Internal Laboratory QC

Co-centrutiun 1%) Replieate Initial number uf Fia numalber of A Pan ecight B 0 Pan Larvae Larvae weight (og) WeightI Surviving Mean ,eeight I Coefficient ofv.ri.tioa Weight I litial number Mean sirvival Mean weight / Cmtfticrient of Percent rcduction from
larvae larva m (g) wcigbt (tag) - A -B nnmteriof larvae (erg) Surviving number of (toa nIabt e.uvWt of larvae (tng) (%) Initial nuntber uf vnaritioo tht-. -chin control (%)

larvae (rag) Unac, °tImit 1%) larvae (ing) " .. :,,o.r .. r.,

A 10 t0 15.81 24.27 8.46 0.846 0 846

Control B 10 10 1340 21.50 8.10 0.810 0.810 54, 0.810 100.0 0.810 5.4 Not applicableC 10 10 14.22 21.70 7.48 0.748 - 0,748
D 10 10 1477 2312 835 0.835 0.835

E 10 10 14.73 22.75 8.02 0.802 0.802

11.3% F 10 10 15.34 23.59 8.25 0.825 0.810 1.5 0.825 100.8 0.810 1.5 8.8H13/ 0181 15 100.0 20,43 7.98 0.7.79G 10 10 0 14.76 22.89 8.13 0.813 0.813
"11 10 10 12.45 20.43 7.98 0.798 0798 ________________

i 0 10 14.03 22.41 8.38 0.838088
10. 0 t 1. 132 .571 . 0.832

210 10 15.13 22.25 7.12 2072 0.802 8.3 0 100.0 0.802 8.3 1.0K 10 10 13.98 21.91 7.93 0.793 0.793
L 10 10 14.50 23.13 8.63 0.863 1 0.863
M 10 1 10 14.12 22.84 8.72 0.872 0,872
i42/ N 09 _ (10 9 t385 21.07 7.22 0.802 0.832 3.9 0.722 87.8 0,728 15.8 10.1

45.2%n IN_0.728_7.50.720 10 9 13.51 20.79 7.28 0.809 0.728
P 10 7 14.85 20.76 5.91 0.844 0591
Q 10 10 13.29 21.20 7.91 0.791 0.79I

7 / R I10 9. 14.48 21.90 7.42 0.824 0.742'72.6% -0.791 3.0 92.5 0,732 10.5 9,6
S 10 8 1338 19.59 " 6.21 0.776 0.621

T 10 _ _ 0 14.79 22-52 7.73 0.773 0.773 1

U 10 9 14.30 22.17 - 7.87 0.874 0,787
100% V 10 8 15.06 21.23 6.17 0.771 0.836 5.8 . 0.617 92.5 0.776 14.4 4.2

W 10 10 15.92 24.65 8.73 0.873 0,873
X .10 10 14.19 22.44 8.25 0.825 0.825

Y 10 5 15.66 20.05 4.39 0.878 0.439
100o.infa.e Z 10 5 1320 18.50 5.30 1.060 0.900 12.8 0.530 47.5 0.433 31.8 46.6AA 10 6 1524 20.49. 5.25 0875 0525 -

BB 10 3 1424 16.60 2.36 0787 0.236

Out fall 101:
Dunnielt's MSD value:
PMSD:

Intake:
Daunnett's MSD value:
PMSD:

0.1365

16.7

0.1402
17.3

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 tonicity test.

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

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

USEPA. 2001 a, 2001 b. Final Report:. lnterlaboratory Variability Study offEPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2-Appendix EPA-821-B-01-004 and EPA-82 I-B-01-005. US Environmental Protection Agency. CincinnatiO1 1,



Environmental Testing Solutions, Inc. Page 5 of 6
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Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant - Non-treated

Daily Chemist:

Date: O%- %S-aa

"[ Day

________Analyst M 4 mv

Concentration Parameter

CONTROL pH (S.U.) 1 ..-
DO (mg/L) 1"9
Conductivity
(pmhos/cm)
Alkalinity
(m -g CaCO3/L)
Hardness
(mg CaCO3/L)
Temperature (TC) i0 . "'.. .. .I. " .-. 2
pH (S.1U.) -. t . A

11.3% DO (mg/L) ..
Conductivity
(iimhos/cm)331

_______Temperature ('C) z4. - 4 24 .1.1.'W 'A
pH (S.U.)

22.6% DO (mg/L) "
Conductivity
(imhos/cm) .|

_______[Temperature ('C) 'L i. S4-0 A~

pH (S. U.) Ii-1-50 11 _Ilwamol I .IAU 11-1-1% 1
45.2% DO (mg/L) -)A

Conductivity
(ýimhos/c) - 1VS 8
Temoerature (°C) Ls. 0

II •

pH (S.U.) 11 -14k I-v
-t -~------------~, -

72.6% DO (mq/L) 4 .o II -1
Conductivity I
(prnhos/cm) 2

-4 %I.Sff
?aLO.
2L4 -teTemperature (°C) II &'t, II L4_ f I II MLM I I

pH (S.U.)1 4
100% DO (mg/L)

Conductivity
(iimhos/cm)
Alkalinity
(mg CaCO 3/L)

Hardness
(mg CaCO 3/L)
TR chlorine 0 C)
(rnglL)'
Temperature (0 QC S 1.5L_ 24.3 14 14.1%A
pH (S.13.) -- l 11 1-1 4 14 15

100% Intake DO (mg/L) I- x 1. .

Conductivity
(Prmhos/cm)

Alkalinity
(mg CaCO 3/L) 5'.
Hardness
(mg CaCO 3 /L)

TR chlorine 0. 10

(mg/L)
_______ I Temperature (0 Q 1 S- 24'-.1 A9 '

I Page 39 of 105 Initial Final I Initial I. Final .- I .Initial II Final I



Environmental Testing Solutions. Inc. Page 6 of 6

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant - Non-treated

Date: og-r$-o•

Day

__ __ _ __ __ _3 4 5 6

________ 

Analyst 
%1A ~~.Concen- Parameter

tration

.CONTROL pH (S:U,)
DO (mgL -1
Conductivity 320 0303
(ptmhos/cm) ZIA

Alkalinity
(mg CaCO 3/L)
Hardness
(mng &CaCWL)
Temperature (°C) LA -1 .A.° ",. "I 1.'4.5 7L.-

PH (S.U.) Two M
11.3% DO (mgfL) i

Conductivity .0

Temperature("C) ('Q "A.. z "L.. . "S.o A j.
ýpH(S.U.) IIS

22.6% DO (rag[L) (,.

Conductivity
(fimhos/cm)
Temperature (C) L'4.-k 7 *. *Z-A zl .2.. - 17 .... .0

45.2% DO (mg/L) "(.0
Conductivity a49
Temperature('C) I k 2. -1 S 1A. 411I .0
PH (S.U,) 1 o

72.6%. DO (igfL) -I .o16

Conductivity
(p~mhos/cm) 90

___ ___ Temperature ('C) I . _V -1. 1'. jL. qL.
pH (S.U.) II-4 1 .-A9 I l.bo 11 ,1 I 'P1,4o f~1' 11 ' ),o I

100% DO (mg/L) -I.Qi If - C_
Conductivity
(Imhos/cm)
Alkalinity
(mg CaCO3/L)
Hardness

'41.

0, 1'.

1I n' I

TR Chlorine (ng/L)

Temperature ('C)I "A." I 10..D ,-11-'I i -f C~b H I I .%
nt-I (~ I r .,, -1 It ") .I I ",i,,,, II O a

I0 -lI 
II II i 

-

I r

100%
Intake

DO (rmg/L) i1
Conductivity
( rmhos/cm).
Alkalinity
(mn CaCO,/L)
Hardness
(mg CaC3JL)

TR chlorine (ini)

Temperature (°C)

ILAb

63
< 0 , to

itAt Z 046 ' 'ZS, 0 107-11

(40

I ! • II •I Initial Final Initial 11 Final 1 nitial. Final I Initiall Fina

I Page 40 of 105 c.LL ca . ,6AOT.



,. Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
April 15-22, 2008

Pimephales promelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

Project number: 3810

Reviewed by :

Concentration Parameter " Da 0 Da I Day 2 Da 3 Da 4 Da 6 Da

Initial Final Initial Final Initial IFinal Initial Final Initial Fnl Initial Final Initial IFinal
PH (SU) 7.92 7.51 7.49 7.54 7.70 7.41 7.86 7.53 7 7.33 7.97 7.52 7.69 7.18
DO (mg/L) 8.0 7.9 7.6 7.9 7.81 7.8 7.9 7.5 7.8 7:1 7.6 7.8 7.5 6.4

Conductivity 4tmhos/cm) 322 343 3320 310 30
Control Alkalinity (mg/L CaCO3 ) 59 62 63

Hardness (mg/L CaCO3) 92 94 90

Temperature (QC) 24.8 . 24.6 24.61 24.8 . 24.7 24.6 24.7 24.7 24.9 24.4 24.7 24.5 24.8 24.5

PH (SU) 7.66 7.52 7.84 7.53 7.63 7.39 7.58 7.51 7.70 7.30 7.60 7.53 7.61 7.70
DO (mg/L) . 7.9 7.7 7.9 7.9 7.5 7.7 7.9 7:6 8.0 6.8 7.6 7.7 7.6 6.6

11.3% Conductivity (jimhos/cm) . 312 309 . 312 312 300 290 299

Temperature ( °C) 24.9 24.4 24.7 24.7 24.7 24.6 247 24.4 24.9 24.2 24.8 24.7 25.0 24.5
pH (SU) 7.67 7.51 7.55 7.49 7.64 7.39 7.58 7.54 7.71 7.30 7.60 7.51 7.61 7.14

2 DO (mg/L) 7.9 7.7 7.8 7.9 7.6 7.6 7.8 7.7 8.0 6.8 7.6 7.7 7.6, 6.4
22.6% Conductivity (Amhos/cm) 293 291 295 298 283 278 293

Temperature (OC) 25.0 24.5 24.7 . 24.7 24.8 24.4 24.8 24.5 • 24.9 .24.2 24.8 24.3 25.0 24.5
PH (SU) 7.64 7.50 7.54 7.45 7.63 7.36 . 7.57 7.52 7.70 7.30 7.56 7.47 7.58 7.03
DO (mg/L) . 7.9 7.6 7.9 7.8 7.7 7.7 7.9 7.7 -. 7.9 6.9 7.6 7.7 7.5 6.2

;45.2% Conductivity (#imhos/cm) 266 258 257 261 249 243 260
Temperature (°C) 25.0 24.5 24.7 24.6 24.8 24-6 24.8 24.5 24.9 24.2 24.9 24.6 25.0 24.5
pH (SU) 7.62 7.46 . 7.50 7.43 7.58 7.30 . 7.52 7.48 7.64 7.19 7.54 7.40 7.55 7.01
DO (mg /L) 8.0 7.6 7.9 7.8 . 7.8 7.6 7.91 7.6 7.9 6.9 7.6 7.6 7.5 5 9

72.6% Conductivity (jumhos/cm) 215 .214 210 21 4 211 207 215

_______Temperature ('C) .25.0 24.5 24.8 24.7 24.8 24.7 . 24.81 24.3 24.91 24.41 24.9 24.6 25.1 24J5
p4 (SU) 7.58 7.42 7.461 7.421 7.54 7.29 7.481 7.39 7.60 7.18 7.46 7.38 7.51 7.01,
DO (mg/L) 8.1 . 7.51 7.81 7.81 7.81 7.81 7.91 7. . 7.91 6.91 7.71 7.61 7.6 6.4
Conductivity (pmhos/em) . 1690 167 167 169 167 672

100% Alkalinity (mg/L CaCO3 ) 53 54 53
Hardness (mg/L CaCO3 ) 65 61 65
Total Residual Chlorine (mg/L) <0.10 <0.10 . <0.10

_ _ Temperature (C) 25.2 24.3 24.9 24.71 24.91. 24.51 24.81 24 25.0 24.4 24.91 24.6 25.1 24" S
IP_ _ _(S U1-1) 7.57 7.34 7.45 7.401 7.53 7.281 747 7.41 7.60 7.171 7.451 7.411 7.50 7.011

DO (mgIL) 8.2 7.31 7.9 7 7.9 7.8 8.0 76 8.0 6.81 7.8 7.8 7.6 6.5
Conductivity ()xmhos/cm) 162 1165 16 8 , 167 168 1 172

100% Intake A lkalinity (m g /L.CaCO 3 ) 52 54 55
Hardness (mg/L CaC03 ) 57 65
Total Residual Chlorine (mg/L) . <0.10 < 0I l 0<0.10

Temperature C(C) 25.11 24.51 24.91 24.91 24.91 24.51 24.81 24.6 25.0 24.4 25.0 246 25.1 24.5
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Chronic Whole Effluent Toxicity Test (EPA-821'R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: TVA
Facility: Sequoyah'Nuclear Plant
NPDES #: TN 0026450
Project #: ýUIO

County: Hamilton
Treatment: Non-treated
Outfall: 101

Dilution preparation information: Comments:.
Dilution prep (%) 11.3 22.6 45.2 72.6 100

Effluent volume (mL) 282.5 1130 1815 2500

Diluent volume (mL) 2217.5 1370 685 0
Total volume (mL) . 2500 2500 2500 2500 2500

Test organism information: Test information:
Organism age: 4 VA - .ocL oT. 0 L Randomizing template: A) LQ.e
Date and times organisms • Incubator number and 2b 2.
were born between: 0.10-"S alo30 -M I0o _ shelf location:
Organism Source Cups:/I I "l P I I LIS I',p 4 /' YCT batch:

Culture board: oq-c•-.00 eP~ . 1 ". s/'/ o %.I_ _ I_
Transfer bowl information: pH = -.'1 Temperature = 'l.t Selenastrum batch: 0,-7.4- O

Daily renewal information:

Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used

" __ termination time
0 4-Oof 1 1Co 04-T'l-oe Ot oq (q.otI + A

CA- 1--08 1oq o4-1-ot 0do'04 q.oI ,0 -'AOL
2. 4-0 1 t-r Io* 04-1-6-0C4e 0&O'4 1 o. G ''4 t% L

3 o_ _-1_-0_ 00 t 0 %4'-1 -0 f6 o &O40 o.4 & Ie 1.4

4_ 0"_ - 1___ OI"L.. 64-16-a A o0o40A•.0% 4•L"_ A(

6 0'-2.O& iON oq.0 1 1 -k A 10446.1 o I -O ,

Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 67.4 o : •20% 7-day LC50 > 10074
% Adults having 3 d Broods:)e3b c117 . Ž80% NOEC lob,/,
% Mortality: o7.. 07. <20% LOEC > 1007.
Mean Offspring/Female: ,32.s 33.3 15.0 offspring/female ChV > 100•.
% CV: 1.67 q.,1'. < 40.0 % 1C25 1 o007.

I Page 42 of 105



Environmental Testing Solutions, Inc. Page 2 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: _ __- __- ___

CONTROL - 1 Survival and Reproduction Data
S__ Replicate number

Day __ _ _ _ _ 1 2 3 4 5 1 6 1 7 8 9 10
I Young produced - > L_ o L j 0 0 & (

A dult m ortality C C.• - I - U - -

2 Young produced _[ CO__ ) C_ C . ± s _

3 Young produced ]' 01) .) " 0 0
Adult mortality L_ I %- I •_- _ \- --- - -i ' -

4 Young produced % 4A I Lk 1 .5 1 1 ' 1A 3 1 12 K1T
Adult mortality 1L__UI_,L \-I I L.L \- I_-t-6 Young produced I __I o 1 o i5 1 C) I j_ -L ItI A dult mortality I _L I L _ I %- - t L_ ! • _ I -- \ _ -I I

6 Young produced I"_ I_ _ ,q ,I 150
- 1Adult mortality 'l,__ I \ I \_~ I- \_ I _\.

Total young produced j'A -2- Ito 1-5
Totl oun podued 35 373.-~ a4 a2_j .3, 33 2S 2;37-~ 32-L

Final Adult Mortality I , C- -l c:- %- %.- -_ C C
X for 3rd Broods I
Note: Adult mortality (L = live, D dead)

Concentration:
"% Mortality: 1 07,

Mean Offspingemale: .3

CONC: 11.3% Survival and Reproduction Data
II _ "_ "_ _ Replicate number I

Day i 1 2 31 4 5__ 6_ _ .3 7 8 9 10
1 Young produced 0 0 ._ C0 cn10 __ j 0c 0 0)

Adult mortalityT j _ L T r r r L 'I Adult mortality I __ L I j C l___ ' .-- I. U .-I UI U1 r1.-

I21 I Young produced o o To I o • c o
_ _Adulto_ II_ I ma -i_ t L _

3 [Young produced IoL •0L oTOIo f0

4 oAdl mortality _ _ _ I 7TT J _
I 4 IYoung producedl L(• '6 %AqI• S • Iq I

Adult mortality %. --- \_--_I
5 Youngproduced I. ._ C ) I V L ___ _6 0I
6 } Adult mortality U '-I - I •-V 2- -6. Yo~ungproducedl lI I. S C) l l s o o l o
SYoung produced I- J-c 2-- l I 1 I I-- -tIo I t I

Total young produced 3-e .31 31 3(, I.L 34 ,-6 3. 1 .. 3 31

Final Adult Mortality U Li. " • . . . /

Note: Adult mortality (L = live, D = dead)

Concentration:
% Mortality: 07.
Mean Offspring/Female. 36.&
% Reduction from Control: -12. "1%

I Page 43 of 105



Environmental Testing Solutions, Inc. Page 3 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: o-Q -iS-02

CONC: 22.6% Survival and Reproduction Data
Replicate number

Day 1 2 3 _4 5 6 7 8 9 10

I [ Young produced ) o 001 • oQ I •)

Adult mortality t -

Young produced ____0~ ___ ~ ~ .QiC

2 Adult mortality ~ L.j. .[...J'... L ~ I~ ....

3 Young produced C>Q* 0 I . _____________o___
Adult mortality ( LT Young produced

Adult mortality _ _ _______ _ _ _., _______

5 1 Young produced _ - T 1Ct
I Adult mortality XL-[ - -- _ I_ L- I'--I-%.- I-\-['- I %-

6 Young produ~ced___ I C) Li..oC. 5)______
Adult mortality _ _ L .I I_ [_ - _.

7 Young produced j-l 'i It.. 2- I" t 20 iZ CT 2 ,11
Total young produced 1,3 , o q ,36. 3S -'4o 38 44 1 L4

Final Adult Mortality j . .... .C7. k._. .... -

Note: Adult mortality (L live, D = dead)

Concentration:
% Mortality: 07.

Mean Offspring/Female: .38.1
% Reduction from Control: -I01. 17.

CONC: 45.2% Survival and Reproduction Data

Replicate number
Day ' 1 2 3. 4 .5 6 7 8 9 10

Adult mortality .. t.. L-.- L L _ ..

Young produced C) 0 1 L I oý L0 ~ (2 o C) K&
j Adult mortality V- ["

Young produced ICI CI dulIort~y• 0 -01
Adult mortality _ I I -- I

4 Young produced s LA. - I s -A 41 ~ '- 1~
Young produced 115 0 1l, to __ ____ 0 __-A

Adult mortality L- ~ L -. --____ ___ ___ __ __

6 ]Young produced lo 4oI1 II 3[i 1 1
Adult mortality \ .-

7 Young produced 7I jZ1"19 '20 1. 7p.. Ot

Total young produced 41 3 S 38 L '-L 3,&l 3"1 ,3 q 0

Final Adult Mortality 1.. L - ,I_- %-- .-.

Note: Adult mortality (L = live, D = dead)

Concentration:

% Mortality: .Z 07
Mean Offspring/Female: .35.0
% Reduction from Control: - 420.07.
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Environmental Testing Solutions, Inc. Page 4 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: 04 - I-S-O.

CONC: 72.6% Survival and Reproduction Data
Replicate number

Day 1 2 3 4 5 6 7 8 9 10

- -Young produced c> (. C) c0 ( 0 .

Adult mortality U.. U U _ _ _ _ . k ... _

L2 [Young produced 0 0 FIOOo o 0 C) C)c 0
Adult mortality k II,...-

3 Young produced 1L olo C)of O TOll

Adult mortality . 14 __

4 Young produced IiII 0 |[ I-1 01 1L51 l7- I |.

F inal Adult mortality I .. . .. .. I .. -- .. L .... I..

Note: Adult mortality (L live, D dead)

CoNc: 1006/0 Survival and Reproduction Data

A t m t _ __ I _ "Replicate number
Day Youngproduced, 1 2 3 4 5 6 7 A8 9 10

1 T Young produced 1 3 k C . 1 31 C ,M 1 • • Z 3)
i Adult mortality U L U _ U J L . .

21 Young produced [ 1_. L of [•~I 0' Adult mortality L _ live, D deaV --d)

YVoung produced Id _ o .~Contration:' .

Adult~~~~ mortality: Io_7l[j jL L jU

o youngproduced 100% Si an Reproducti Data
i Adult mortalit y _ ._ U -- 2 3 4. 5"6 1 7 1 U8 1 9. 1 1

I Young produced C-VUI0 __'1 0  I- c-I)F ~Tg
___Adult mortality Ct~L71Z1~__ C - I"_L____ __

6 ' Young produced Q C:>iW c& G'10 o 6 l b__
Adult mortality Ii~ L__ __ L_ _ _

3 Young produced Vi C)F 0 2 V W 17W

Toa You ng prod uced A 4 ~ n 3 -j 3 ~~
FnlAdult mortality L _ ? L L U L-L L U

Note: Adult mortality (L = live, D = dead)

Concentration:

% Mortality: 07,
Mean Offspring/Female: '-O ,s
% Reduction from Control: - 2q. (.7.
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U Environmental Testing Solutions, Inc. Page 5 of 7

Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated Date: o--io-ok

CONTROL -2 Survival and Reproduction Data
Replicate number _ 10

Day , 1 2 3 4 1 5 6 7 8 91 10

1 Young produced 6 t• • C ) C) (5 C, C)

_ Adult mortality t. L ] %-- .. _ L L . --
Young produced L01 Ci ) c) C nL c) C)
Adult mortality "L- [

3 Young produced p- ) ... o0o Qx.
Adult mo~rtality I •". [ L"-I •'• -V"-I•'---T '-• -- v-dtI••I"

__ Adult mortality I -V-I '" 1 __4 Young produced lfU001~j.S " 7[o

Adult r••tality * L ' L. ° '1 ° -1L° I ___6 Young produced J [0 ~ ~ o o T ~ f L

* Adult mortality " __ '- I ' . , ' 1 ._. -I --i. -•--

7 Young produced ,. is t% i 'N .. AW Lk t | I

Total young produced -1 , , , , I_
3

3K3 L33 33

Final Adult Mortality ' '. • • . ._ 1 1 - _ .._ l_._

Note: Adult mortality (L = live, D = dead)

Concentration:
1% Mortality: -7. c7.,
Mean OffspringFemale: 3, j

CONC: 100% Intake Survival and Reproduction Data

I _ _ _ _ _ _ Replicate number _ __

Day 11 2 3 4 5 6 1 7 8 9 10

I Young produced 0f 0,~ 0 0 c) 0 ) _ D __

Adult mortality L.._ L _- t- . _ _ L.

Adult mortality '-- ' C. olo-cu.

2 I Young produced

Adult mortality [ [ • ].._[ • . -• .. , .
__ I __ L•_I t L[_I °L'•-3 Young producedS

Adult mortality II4 LJJ U L L 1LJL• .
5 Young produced J L \ 4 15 15 2I 7.

A Adult mortality J....
7  

.. _ _ k..... E 7 1  k.6 Young produced I 01I~ ZIL-1 ~i 611
j Adult mortality -_ _ -j'1 -- '- I i L- -- i.

6~Young produced I [ f1 OIOJ9I01 18 -L
Toalyo I ong producc. d 1~ %4C 3j ý 2~ 3-1 36 3

Final Adult Mortality- - - I -_ __- ' ' - '-

Note: Adult mortality (L = live, D = dead)

Concentration:
% Mortality: 7. I
Mean Offsprine/Female: .31 ,bi
% Reduction from Control: - .,07.J
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TVA /Sequoyah Nuclear Plant, Outfall 101
April 15-22, 2008

Statistical Analyses

Environmental Testing Solutions, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 4/15/2008 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: . DMR-Discharge Monitoring Report,
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated -

Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 35.000 33.000 32.000 34.000 32,000 34.000 33.000 28.000 32.000 32.000

11.3 . 36.000 37.000. 39.000 36.000 40.000 34.000 36.000 37.000 33.000 37.000
22.6 38.000 39.000 36.000 40.000 36.000 38.000 40.000 38.000 41.000 41.000
45.2 41.000 35.000 38.000 42.000 39.000 37.000 38.000 40.000 39.000 41.000
72.6 39.000 38.000 42.000 38.000 41.000 .39.000 38.000 41.000 42.000 38.000

100 43.000 38.000 40.000 42.000 41.000 - 39.000 41.000 39.000 44.000 38.000

Transform: Untransformed 1-Tailed . Isotonic
Conc-% Mean N-Mean Mean Min Max CV% - N t-Stat Critical MSD Mean Nq-Mean
D-Control 32.500 1.0000 32.500 28.000 35.000 5.847 10 , 37.800 1.0000

11.3 36:500 1.1231 36.500 33.000 40.000 5.667 10 -4.579 2.287 1.997 37.800 .1.0000
22.6 38.700 1.1908 38.700 36.000 41.000 4.726 10 -7.098 2.287 1.997 37.800 1.0000
45.2 39.000 1.2000 39.000 35.000 42.000 5.406 10 -7.442 2.287 1.997 37.800 1.0000,
72.6 39.600 1.2185 39.600 38.000 42.000 4.325 10 -8.128 2.287 1.997 37.800 1.0000
100 40.500 1.2462 40.500 38.000 44.000 5.107 10 -9.159 2.287 1.997 37.800 1.0000

Auxiliary Tests Statistic. Critical Skew Kurt,
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.82764852 1.035 -0.188985 -0.4219705
Bartlett's Test indicates equal variances (p = 0.99) . 0.58125877 15.0862722
Hypothesis Test (1-tail, 0.05) - NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 100 . >100 1 1.99735188 0.06145698 85.12 3.81481481 4.7E-12 5,54
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 >100
IC10
IC15
IC20
IC25
1C40
IC50

>100

>100
>100
>100
>100
>100

sqn]O_04-15-08data
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SEnvironmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Intake
April 15-22, 2008
Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 4/15/2008 Test ID: CdFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated

Cone-% 1 2 .3 4 5 6 7 8 9 10
D-Control . 33.000 33.000 33.000 37.000 31.000 35.000 33.000 .32.000 33.000 33.000

100 41.000 .40.000 39.000 41.000 39.000 39.000 42.000 37.000 36.000 39.000

Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean . N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 33.300 1.0000 33.300 31.000 37.000 4.914 10 36.300 1.0000

100 39.300 1.1802 39.300 36.000 42.000 4.653 10 -7.732 1.734 1.346 36.300 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91478437 . 0.868 0.27528238 0.39658886
F-Testindicates equal variances (p = 0.75) 1.24896264 6.54108953
Hypothesis Test (1-tail, 0.05) MSDu. MSDp MSB MSE F-Prob df.
Homoscedastic t Test indicates no significant differences 1.34568502 0.04041096 180 3.01111111 4.OE-07 1, 18
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 >100.
ICIO

IC 15
IC20
]C25
IC40
IC50

>100

>100

>100
>100
>100
>100

sqn]01_04-15-08data



r..,' EnvironmentaI Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
April 15-22, 2008

Verification of Ceriodaphnia Reproduction Totals

Control-i
Re plicate numberDay 1 3 4 5 6 7 -9 1 Total

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0. 0 010 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0
4 4 4 4 5 4 4 5. 3 4 4 41
5 0 0 0 0 0 15 0 12 12 14 53.
6 14 14 14 13 12 0 13 0 0 0 80
7 17 15 14 16 16 15 .15 13 16 14 15]

Total 35 33 32 34 32 34 33 28 32 32 325

11.3%
Re licate number TotalDay 1 2 3 4 5 1 6 7 8 9 1 T

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 6 4 4 4 4 5 5 4 4 44
5 0 0 15 15 17 13 0 14 1314 101
6 16 15 0 0 0 0 15 0 0 0 46
7 16 16 20 17 19 17 16 18 16 19 174

Total 36 37 39 36 40 34 36 37 33 37 365

22.6%

1 2 3 4 5 6 7 8 9 10
D1 0 0 0 0 0 0 0 0 0 0 p0u
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 6 4 5 4 4 5 5 5 4 5 47
5 15 0 0 16 0 0 15 16 0 17 79
6 0 18 15 0 15 15 0 0 16 0 79

.7 17 17 16 20 17 18 20 17 21 19 182
Total 38 39 36 40 "36 38 40 38 41 41 387

45.2%
R pelicate number TotalDay 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 5 6 4 4 4 5 5 46
5 15 0 ,16 0 0 0 0 17 15 14 77
6 0 14 0 17 15 13 17 0 0 0 76
-7 21 17 18 20 18 20 17 19 19 22 191

Total 41 35 38 42 39 37 38 40 39 41 390

72.6%

Day Replicate number Total
Day 1 2 1 3 4 5 6 7 8 9 10

I 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 5 5 4 5 4 4 4 6 4 46
5 0 14 0 15 17 0 0 15 18 16 95
6 17 0 17 0, 0 14 16 0 0 0 64
7 17 19 20 19 19 21 18 22 18 18 191

Total 39 38 42 38 41 39 38 41 42 38 396

100%
Day Replicate number -otal

1 2 3 4 5 6 7 8 9 It
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 5 4 5 4 4 4 6 6 5 48
5 0 0 0 0 17 16 16 14 16 15 94
6. 17 14 18 15. 0 0 0 0 0 0 64
7 21 19 18 22 20 19 21 19 22 18 199

Total 43 38 40 42 41 39 41. 39 44 38 405

Control-2
Day Replicate number Total

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 5 4 4 4 4 5 4 4 5 43
5 14 13 0 16 13 15 14 14 0 12 111
6 0 0 15 0 0 0 0 0 15 0 30
7 15 '15 14 17 14 16 14 14 14 16 149

Total 33 33 33 37 31 35 33 32 33 33 333

100% Intake

Day Re licate number -Total1 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 6 4 4 5 5 5 5 4 5 4 47
5 17 15 0 14 15 15 16 13 0 15 120
6 0 0 17 0 0 0 0 0 13 0 30
7 18 21 18 22 19 19 21 20 18 20 196

Total 41 40 39 41 39 39 42 37 36 39 393
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Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
April 15-22, 2008

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

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

Project number: 3810

Reveiwed by: I

Concentration Replicate number Survival Average reproduction efficient of Percent reduction from
(0) 1 2 3 4 5 6 7 8 9 10 (0) (offspring/female) variation (%) pooled controls (%)

Control - 1 35 33 32 34 32 34 33 28 32 32 100 32.5 5.8 Not applicable

11.3% 36- 37 . 39 36 40 34 36 37 33 37 100 36.5 5.7 -12.3

22.6% 38 39 36 40 36 38 40 38 41 41 100 38.7 4.7 -19.1

45.2% 41 35 38 42 39 37 38 40 39 41 100 39.0 5.4 -20.0

72.6/ 39 38 42 38 41 39 38 41 42 38 100 39.6 4.3 -21.8

100% 43 38 40 42 .41 39 41 39 44 38. 100 40.5 5.1 -24.6

Control - 2 33 33 . 33 37 31 35 33 32 33 33 100 33.3 4.9 Not applicable

100% Intake 41 40 39 41 39 39 42 37 36 39 100 39.3 4.7 -18.0

)utfall 101:
)unnett's MSD value:
'MSD:

ntake:

)unnett's MSD value:

'MSD:

1.997
6.1.

1.346

4.0

MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference

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

Lower PMSD bound determined by USEPA (1 0th percentile) =13%.

Upper PMSD bound determined by USEPA (90th percentile)= 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

ISEPA. 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
,gency, Cincinnati, OH.

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



Environmental Testing Solutions, Inc. Page 6 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated
flnil'v Chemistrv.

Date: 0+- tS-OR

I I Day
_______-__Analyst AA"

Concentration Parameter

CONTROL pH (S.U.) iaL .
DO (mg/L) .,
Conductivity
(jtmhos/cm) 32,..
Alkalinity
(mg CaCO3/L)
Hardness 0'.- ''
(mg CaCO3/L)

Temperature (C) 'A.A .A1 . i1 . 2 .-A.,a

pH (S.U.) -1 1 - (A 3
11.3% DO (mg/L) -

Conductivity i
(imrhos/cmn) 312-
Temperature (°C) --O4... 1. 1 .,.

pH (SU.) -1.1. -1i , -lil
22.6% DO (rmg/L) .

Conductivity l "
.(4rnhos/cm)

:Temperature ('C) e-___.__..__

pH (S.U.) ____4 -1.4.4'C 1. 3 .4u
45.2% DO (mg/L) , 1 I 1,

Conductivity V

(ýirihoslcm)
Temperature (°C) "! .1 1t6 .• 1'14 "5 S.0'.
pH.(S.U.) - -1..1- .,-SO

72.6% DO (mg/L)
Conductivity " IS to
(iirnhos/cm)

.Temperature(°C) ('Q ! . I t 1 *0
PH (S.U.)1. .. '4 3.

100% DO (mg/L) 1. ' .

Conductivity
(4mhos/cm)
Alkalinity
(mg CaCO 3/L)

Hardness
(mg CaCO 3/L)
TR chlorine
(mrg/L) " O.

• _ ,Temperature (°C) .0 2,.1

pH (S.U.) 1.17.. -1L45 14 -53
100% Intake DO -7.n/L

Conductivity 1 7- 165
(_imhos/cm)
Alkalinity
(mg CaCO 3 L) S2.
Hardness S-I
(Mg CaCO3/L)

-TR chlorine <0.
(Mg/L)

_________Temperature (0CQ 214. Q I '. $ ~ 2.I 7

Iniia I ...Fi.nal...| Initial YI.Fital.
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Environmental Testing Solutions, Inc. Page 7 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date: 014 Ic l 0 &

I Day I

I
I 3 I 4 I 5 I 6 I

Concen-
tration

CONTROL

Anal•st

Parameter

pH (S.U.)
DO (mgIL)
Conductivity
(jpmh os/cm)
Alkalinity
(mg CaCr 3/L)
Hardness

t
+ II +

12-10 3032,IL

a_,am _o xqLo , -u.- z . i •. "t q - ..
(mg CaCOI/L)
Temnerature (°C)

PH (S.U.) .-t 1.-T1O -10(O
11.3% DO (mgZL)-18.

Conductivity
(tmhos/cm) A""

2CT(__-"Temperature ('C) ,rL.'. iSO IS.O .LSI' •-.0 i..O

4p.2°/o.) -1.SR %(,

22 .6% DO (mgfL)
Conductivity
(Arrihos/cm) V

pH (S.U.) 1.1
45.2% DO (mg/L)

Conductivity
Girrihos/cm)

_____Temperature (0 Q)f. 15.S~ .t L . .0

pH (S.U.) I i.~ I 14.'4 II '114q I ,c~jL4 I'.~ I '}5'i I '4~ I
72.6% DO (mg/L) jllLjjI ~ I ~As LA I -i.~ ILiAJ

4 -

Conductivity
(jtmhos/cm) "

I I 4
Temperature (0C)

q ~
DH (S.U.)

4 .. .. ~-~--II "-
100% DO (mI/LU

L , -- . -

Conductivity
(j'mhos/em)
Alkalinity
(mg CaCo,/-L)
Hardness
(mg CaCO3/L)
TR Chlorine (mg/L)
Temperature (0C) 1 -711.~ F U T
pH (S.U.) 1. -l S I -1'.LO I 1 '4,4 U I qq5 II.,4.7- I 16 If6

100%
Intake

DO (mg/L)

- 4--
SConductivity
(imhos/m
Alkalinity .

Hardness

TR chlorline j•L
STemperature ((°C))L

<0.10 -

Zq•q24.9 i2!, " "/ý o"% i 10", " it_. O
I .* • rl
m i i i ii

I Initial II Final I Initial f1 Final I Initial 11 Final I Initial Final
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; Environmental Testing Solutions, Ino.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
April 15-22, 2008

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

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

Daily Chemical Analyses

Project number: 3810

Reviewed by.7•

Concentration Parameter Daly 0 Day D 2 Da 3 Da 4 Da 5 Da 6
Initial Final Initial Final Initial Final Initial Final Initial Initial Final Initial Final

pH SU 7.92 7.45 7.491 7 7.70 77.86 7.70 .7.83 7.59 7.97 7.59 7.69 7.57
DO (mg/L) 8.0 7.9 7.61 7. 7.8 7.9 17. 7.71 7.8 7.57. 7.6 7.5 7.

7.9 7.8 7.6 7.5

Conductivity (Amhos/cm) 322 322 310 30
Control Alkalinity (mg/L CaCO 3) 59 6263

Hardness (mg/L CaCO3 ) 92 90

Temperature (OC) 24.7 24.7 24.7 24.9 24.7 24.6 24.7 25.0 24.8 24.8 24.8 24.6 24.9 24.8
pH .7.66 7.46 7.54 7.59 7.63 7.53 7.58 .7.67 7.70 7.59 7.60 7.57 761 7.57

DO (rg/L) 7.9 .7.8 79 7.7 7.5 7.9 7.9 7.8 8.0 7.5 7.6 7.4 7.6 7.4
11.3% Conductivity (iimhos/cm) 312 39312 312 300 290 299

Temperature (°C) 24.8 24.9 24.8 25.1 24.9 24.8 24.8 25.0 25.0 24.8 25.0 24.9 25.0 25.0
PH 7.67 7.42 7.55 7.57 7.64 7.52 7.58 7.63 7.71 7.56 7:60 7.57 7.61 7.50
DO (mg/L) 7.9 7.9 7.8 76 7.9 7.8 7.8 8.0 7.5

22.6% Conductivity (Itmhos/cm) 293 291 295 298 283 278 2

Temperature ('C) 248 24.9 24.8 25.0 24.9 '24.8 24.8 24.8 . 25ý 24.7 25.0 24.8 25.0 25.1
__ __ __U_ 7.64 7.42 7.54 7.53 7.63 7.49 7.57 7.62 7.70 7.56 7.56 7.53 7.58 7.50

DO (mg/L) 7.9 7.9 7.7 7.7 8.0 7.9 7.8 7.9 7.5 7.6 7.6 7.5 7.5
45.2% Conductivity (Amhos/cm) 266 258 257 261 2243 260

Temperature (OC) 24.8 24.8 24.9 25.0 24.8 25.0 24.9 25.0 24.8 25.0.1
p77.38 7.50 7.51 7.58 752 7.56 7.64 7.49 7.54 7.507.55 7.48
72.6% DO 807/L)9 . 7.9 - 7.8 7.8 7.9 7.8 7.9 7.5 7.6 7.5 74

72.6% Conductivity (tmhos/cm) 215 214 2102 207 215
Temperature ('C 24.9 ; 25.0 24. 24.7 25.0 24.7 24.9 25.1 25.1 24.9 25.1 24.9 . 25.0 25.0

PH (SU). 7.58 7.36 7.46 7.47 7.54 7.41 748 7.54 7.60 7.44 7.46 7.44 7.51 7.46
DO (mg/L) 8.1 7.8 7.8 7.9 7.81 7.8 7.9 7.81 7.9 7.5 7.7 7.7 7.6 7.6

Conductivity (jimhos/cm) 169ý 167 16191716 172
100% Alkalinity (mg/L CaCO 3) 5354 3

Hardness (mg/L CaCO,) 6561 6
Total Residual Chlorine (mgL) <0.10 0.10

Temperature ('Q) 24.9 24.91 24.81 25.1 25.1 24.9 24.9 24.8 25.1 24.9 25.1 24.8 25.0 25.2
pH (SU) 7.571 7.42 7.451 7.47 7.53 7.43 7.47 7.551 7.60 7.46 7.45 7.42 7.50 746
DO (mg/L) 8.21 - 7.6 791 7.8 7.9 8.1 8.0 7,6 8.01 7.71 7.8 7.8 7.61 7.6
Conductivi mhos/cm 6 . 1681617

100%!1 Intake Alkalinity (mg/L CaCO 3) 25 5 4355Hardness (mg/L CaCO 3) 65 63

Total Residual Chlorine (2g/L) <0.10 <0.10 <0.10 )

Temperature ('C) 24.9 24.91, 24.8 25.0 25.1 24.9 24.91 2 25.0 24.8 25.1 24.8 25.0 24.9



Environmental Testing Solutions, Inc. Page I of 6
Environmental Testing Solutions, Inc. Page 1 of6

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

Client: TVA
Facility: Sequoyah Nuclear Plant
NPDES #: TN 0026450:
Project #: U810

County:. Hamilton
Treatment: UV-treated
Outfall: 101.

Dilution preparation information: Comments:
Dilution prep (%) 11.3 22.6 45.2 72.6 100 Each concentration was treated

Effluent volume (mL) 282.5 1130 1815 2500 for 2 minutes with a UV sterilizer
Diluent volume (rmL) 2217.5 f 4ýt 1370 685 0 to remove pathogenic

Total volume (mL) 2500 2500 2500 2500 2500 interferences.

Test organism information: Test in ormation:
Organism age: 1q. i. 4Ot-Jas, OMb Randomi2ing template: *{eLLu.3

Date and times organisms Oq-1 %-ot 16oo Incubator number:
were born between:

Organism source: A'ro'. 6oir$ Pi, Ok-N'o8 Artemia lot number: 660 L4•"V
Transfer bowl information: pH = Temperature = C Total drying time: "A-AOO(LS-1 .8 1 114" - . " D ate / T im e in: t,•,.A. -L't.LcO

Average transfervolume: . Date / Time out: Oq-L.s Ito
Arae nser u,. ,,,.Oven temperature: • ________

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
feeding feeding time renewal, or batch used used

time termination time'

0 o+--Ot 1 -151 1131 c4-4 -O 04o0o t4. 01 .40 L

q-4 16 -0-iba0& I q CU. OLW c-Ol-cn o 004N1 a .i 07.-)•
2. qr-o8 ,t0 eoc CtS oo-f r00 c . o-.s q81 .%S
3 0,4' It'-09 " b a• I• o t A is V1 0" .O 5 0 4.-.la-64 04 O tqA 1 . %-N 1tq

6 - t A O 0 4 1 0 0 6 5 0 I O OI O O'k ý * t \ 0 o Go A '& .O ' 7'

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: f:. < 20% 7-day LC50  > 1067o
Average weight per initial larvae: 0,80(. •?NOEC 100.
Average weight per surviving larvae: 0. 90(o - 0.25 mg/larvae LOEC > iQOt

ChV ", toc•7,
IC25 I > ioo7
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Environmental Testing Solutions, Inc. Page 2 of 6
Environmental Testing Solutions. Inc. Page 2 of 6

Species:, Pimeph ales promelas

Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: oq-,s-o0

Survival and Growth Data
Day CONTROL 11.3% 22.6%

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

-0 tO/0 /0 10 D 0 to to K)/ 10 t0 to /0

I C) C 0 to 1o to1 /I 10a I0 to 10 K)

2
SlU t, to 0o (0 10 '0 10 10 0 t'0

3 t Q/D 10 .to io C to /0 to I /0 10

(0 ID IO ID 1 to 1 /0o tO t/0 to 0
5 to /6 /0 /t /0 /o /0 /6 to

6Io /6 /o 16 /0 /0 16 /6 /0 /0 I 1

10.i ID 1 to to0 Q t') to 0 /Q 0 '.
A Pan weight (mg)
Color identification:
-78L& M5.0 1533 157.. 1." I.c3 iI, 1 -•-01 14A .' , 3N $',,,3 ,1." o
Analyst:

B = Pan + Larvae weight
(rag)
Analyst: M3 zz." 6,, ,'s, 4z,]z4 z7.1 ma ) z2'& -J ,OM 2z. O z' 4 7.1 .11

Larvae weight (mg) A - B

Weight per initial number
of larvae (mg)
= C / Initial number of larvae

10
'I,"

V
~0

0
1\10

Average Percent
weight per reduction
initial from control 0. I06
number of (%) I
larvae (mg)

- S - - S - 3. - S - 4 - b -

0. I.('7. O.1-3 -I. f0L7

S I

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

Calculations and data reviewed:

Comments:

Page 55 of 10!



Environmental Testing Solutions, Inc. Page.3 of 6

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - UV-treated Date: o4*I-S-t

Survival and Growth Data
Day 45.2% 72.6% 100%

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

0 tO (0 10 10 to0 /0 1tb 0 10 tO tO 10

1 10 1 I) /o to 1o /0 10) IL)

2 C /10 /0 /t /0 (0 t0 t0 o Ito /0 / /0

3 30 10 10 /0 10 10 '0 10 to 10 10 KO
4

I Q to 10 10 to 1 Q .10 10 /3 /a to 0.
5

5 t ob /o t10 to /o. I 30 6 o0 It o 1 ,o
6

____)I) /0 ( 0( to /0 /0 /0 /0
7 146 I-fwL Lk

(0 tO /0 /0 tO /0 tO /0 /00 10 0 1D
A = Pan weight (mg)Colo id nii ai n"

Analyst: 1 1

B = Pan + Larvae weight
(rag)

Analyst: Z 3 21 4-11U. IN 7.14.11 Z%.3 A04 v.0 ItI . q a

Larvae weight (mg) = A - B .9IZ,.3's -1,061 2 6 "1.g RS .ol f,•l ,a.&& -1.0.' B.1ta t.oq 1-16o

Weight per initial number
of larvae (mg) . ' Q

C I/Initial number of larvae N e p ,

Average Percent
weight per reduction
initial from control g3. 7. O.t2.'4q - -. o7.
number of (%)
larvae (mg)

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

Calculations and data reviewed:

Comments: •
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Species: Pimeph ales promelas

Client: TVA / Sequoyah Nuclear Plant - UV-treated Date: o4-iS-og

-i Survival and Growth Data

Day 100% Intake
Y Z AA BB

0 1: o C) 1. 10

I 2 tO tO IO 't
10 10 /0 /0

1b 0 to 10

4(5 1 0 10 /0

(06 1 c) .Q to

7 -9
/0 lb to ftO

A = Pan weight (mg) IL
Color identification:

rI- ,.?.1 C. ,q.15 !sISM
Analyst: -AAOWý

B = Pan + Larvae weight
(rag) "-53 V (0
Analyst: . et3 '

Larvae weight (mg) = A- B

I Weight per initial number
of larvae (mg) Op

C / Initial number of larvae P "

Average Percent
weight per reduction o -i-1 7-
initial from control
number of (%)
larvae (mg) '

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

Calculations and data reviewed.:

Comments:

I
I
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TVA /Sequoyah Nuclear Plant, Outfall 101 - UV-treated
April 15-22, 2008

Statistical Analyses

Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/15/2008 Test ID: Pp FRCR Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV-treated

Conc-% . 1 2 3 4
D-Control 0.8660 0.6720 0.8380 0.8470

11.3 0.7920 0.8670 0.7430 0.7870
22.6 0.8410 0.6820 0.8400 0.8080
45.2 0.9120 0.8330 0.7090 0.8670
72".6 0.7850 0.8090 0.8120 0.8880
100 0.7670 0.8100 0.8040 0.7760

Transform: Untransformed

Conc-% Mean N-Mean Mean Min Max CV% N
D-Control 0.8058 1.0000 0.8058 0.6720 0.8660 11.161 4

.11.3 0.7973 0.9895 0.7973 0.7430 0.8670 6.453 4
22.6 0.7928 0.9839 0.7928 0.6820: 0.8410 9.512 4
45.2 0.8303 1.0304 0.8303 0.7090 0.9120 10.487 4
72.6 0.8235 1.0220 0.8235 0.7850 0.8880 5.424 4
100 0.7893 0.9795 0.7893 0.7670 0.8100 2.656 4

t-•
I-Tailed Isotonic

Stat Critical MSD Mean N-Mean
0.8099 1.0000

0.181 2.410 0.1131 0.8099 1.0000
0.277 2.410 0.1131 0.8099 1.0000
-0.522 2.410 0.1131 0.8099 1.0000
-0.378 2.410 0.1131 0.8099 1.0000

0.352 2.410 0.1131 0.7893 0,9745

Auxiliary Tests Statistic. Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9139455 . 0.884 -0.9393307 0.42655275
Bartlett's Test indicates equal variances (p 6.32) 5.84704399 15.0862722
Hypothesis Test.(1-tail, 0.05) NOEC LOEC ChV TU MSDu . MSDp MSB MSE F-Prob df
Dunnett's Test . 100 >100 1 0.11311518 0.14038496 0.00114064 0.00440593- 0.92965513 5, 18
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 >100
IC10

IC15
IC20
IC25
IC40
IC50

>100
>100
>100
>100
>100
>100

sqn 10 1_04-15-08data-uv



TVA / Sequoyah Nuclear Plant, Intake - UV-treated

•, EnvironmentalTesting Solutions, Inc.

April 15-22, 2008

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/15/2008 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant, Intake
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV-treated

Conc-% 1 2 3 4
D-Control 0.8660 0.6720 0.8380 0,8470

100 0.8710 0.7700 0.8780 0.8690

Transform: Untransformed 1-Tailed Isotonic.
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8058 1.0000 0.8058 0.6720 0.8660 11.161 4 0.8264 1.0000

100 0.8470', 1.0512 0.8470 0.7700 0.8780 6.078 .4 -0:796 1.943 0.1007 0.8264 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.76526457 0.749 -1.5087627 1.15292051
F-Test indicates equal-variances (p = 0.38) 3.05166674 47.4672279
Hypothesis Test (I-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.10067529 0.12494607 0.00340313 0.00536846 0.45626166 1,6
Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

IC10

IC15
IC20
IC25
IC40
1C50

>100
>100
>100
>100

•10o
>100

sqn 10104-15-08data-uv



TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
April 15-22, 2008

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

.. :" Environmental Testing Solutions, Inc. Project number: 3810

Reveiwed by:

Not for Compliance Assessment. Internal Laboratory QC
Cunoentratiun (%) Replicate Initig:l nunber -o Final number of A Pan.eight 8 Pan + L9ara L]ae,--eight (mg) Weight/Sruisg Mean -cight I. Cuefficicnt of-risun Weight/ Initial numlrr Mean s.,cial Mean ,eight i Cakfficient of Peret edudction I.um

larvae Inne long) "eight rmg) - A -B number of latrne (ng) Sun'iying number of . - ,-,.flfl ufla(rine (mg) I%) Initial number of variatiun in... -..a, ruatrul (%)
larvae (rag) 'I". 1*. (%1 urine (rug) I , ,iX i r

A 10 ]0 14.64 23.30 8.66 0.866 0.866
". !B 10 10 15.33 22,05 6.72 "0 6 20 4672

Control B 10 10 15.3 22.05 6.32 0.68 *0.806 11.2 0.638 100.0 0.806 11.2 Not applicable
C I10 ( 0 15.17 23.55 8 .38 0.838 0.838

D 10 (0 14.82 23.29 8.47 0.847 0.847

E 10 10 . 14.8 2210 7.92 0.792 0.792
F 10 10 14.51 23,18 8.67 0.867 0.797 6.5 0.867 100.0 0.797 6.5 1.1
G t0" 10 14.01 21.44 7.43 0,743 0.743
H 10 . 10 14.46 22.33 7.87 0.787 -, 0787

1 10 10 14.33 22.74 8.41 0.841 0.841

22.6% J 1 10 10 13.83 20.65 6.82 0.682 0.793 9.5 0682 100.8 0.793 9.5 1.6
26K 10 10 14.54 22.94 8.40 0.840 0.840 •

"oL I0 10 13.03 21.11 8.08 0.808 0.808.

M 10 (0 15.89 25.01 9.12 0.912 0.912

45.2% N I0 10 14.76 23.09 8.33 0.833 0.830 10.5
45.2%____ 0_______ 0.83310. 188.0 0.830 10.5 -3.0

0 10 (0 15.38 22.47 7.09 • 0.709 0.709
P p 10 10 13.35 22.02 8.67 0.867 0.867

Q 10 . 10 15.11 22.96 . 7.85 0.785 0.785
72.6% R10 10 14.22 22.31 8.09 0.809 \5809

S 10 (0 14.41 22.53 8.12 0.812 \ -.824 0.812 100.0 0.824 5.4 -2.2
T 10 10 14.16 23.04 8.88 0.888 0.888 1

U 10 10 14.02 21.69 7.67 0.767 0.767

100/ V (0 10 13.11 21.21 8.10 0.810 0.810 100.0 0.789 2.7 2.0
W 10 10. 14.93 22.97 8.04 0.804 0.804
X 10 10 12.86 20.62 7.76 0.776 0.776

Y (0 10 14.27 22.98 8.71 0.871 0.871
l00 n/0 Intake Z 10 10 14.07 21.77 7.70 0.770 0.847 6.1 0.770 100.0 0.847 6.1 -5.1

AA 10 tO (4.75 23.53 0.8 0.078 0.078
BB 10 (0 .1541 24.10 8.69 0.869 1 0.869 1 1 1

Outfall 101:
Dunnett's MSD value:
PMSD:

Iutuke:

Donnett's MSD value:
PMSD:

0.1131
14.0

0.1007

12.5

MSD = Minimum Significant Difference
PMSD.= Percent Minimum Signifidant 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 lest.

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

Upper PMSD bound determined by USEPA (90th percentile) 30%.

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

USEPA. 2
0

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



Environmental Testing Solutions, Inc. Page 5 of 6

Species: Pimeph ales promelas
Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: C#- ts- a

Daily Chemistry:
Day

0 2
Anal•s A, t1 l41tl k

Concentration, Parameter

CONTROL pH (S.U.) 'I. . .. 1.to t -3DO (mg/L) -1-,% .1, • -" 8.0

Conductivity .32
(jimhos/cm)
Temperature (°C) -L,. -VA L•..1 8 .-I .A 0
pH (S.U.) -I . U4

.11.3% DO (mg/L)
Conductivity
(yLmhos/crn)3X
Temperature (QC) 4. ____________ __._t_ _ "_______

pH (S.U.) to_._'s .. "_.__- _
22.6% DO (mg/L) E. 0 a-. 0

Conductivity 21 Lt X(4imhos/cm)
Temperature (°C) - .- ".k "• . 2.5 t Ls. 0 "L.

pH(S.U.) -1.toL- .1, - I "
45.2% DO (mgfL) &0BC

Conductivity
(jimhos/cm)

______Temperature ('Q) -I. k ~ 1LIs tS 7jl-to

pH (S.U.) - .
72.6% DO (mg/L) 8.o

Conductivity
(imrhos/cmn) '

___ __ __ Temperature (°C) 'M. -. , l---I. 2'q. , .O z 'L.

pH (S.U.) --. ., 1.," .
100% DO (mg/L) - J. 8.0

Conductivity I
(ýimhos/cm) 1 .

_____Temperature (0 Q -LS 72.. (a 14. L'. itso - 40
pH (S.U.) i.! t$Q 1 S4 '-

100% Intake DO (mg/L) 0. -. i1 8.0
Conductivity I Lt
(ýimhos/cm)
Temperature (°C) " . .1.,. 7.

Initial I Final I Initial II Final -I Initial 11 Final I

'O.nTdAL..MOi PI KY - - 3 a1 2
ALV.ALI 017q SO3OsFAL~

IPagie-61-of-105



Environmental Testing Solutions. Inc. Page 6 of 6

Species: Pirnephales promelas
Client: TVA / Sequoyah Nuclear Plant - UV-treated

Date: _ 04.'S-O8-

Day
3 4 5 6

_______ ~~Analyst - .AI -

Concen- Parameter
tration

CONTROL pH (S.U.)
DO (mg/L) .. 9
Conductivity
( mhoslcm)
Temperature(°C) -, "A . " .. " .
PH (S.U.) 1. 3 w.a .•,.

11.3% DO (mg/L)"-),9 .. 1B
Conductivity
(ýmhos/cm)

_ Temperature(°C) "(.Q 1.5S0 15.0 -0..6 -S LS.Q "A
PH ( S U.) I.t 1%4ý

22.6% DO (mgfL) 1.9
Conductivity(ý-mhos/cmn) 9 03' H {)• a•

Temperature(°C) (S-O A.S . " .L "l i /.6 " -7A.

PH (S.U. .-.) ~1 .2~
45.2% DO (mg!L) ..

Conductivity
(prnhos/cmn)AS
Temperature(0 C) ( Z.Q , . Z'4"LO 16c
pH (S.U.) 0.52.

72.6%. DO (mg/L) -. 0
Conductivity
(jimhos/crn)
Temperature(C) (. '.I -

PH (S.U.)nA e15- Ak
100% DO (mg/L) L. 1. . 4 .. -

Conductivity .10

Temperature(°C) (".Q 2.k.S' ". .,.S " .
PH (S.U.) -1.444 .115 "1. 0 9,lr .,q U0 -1,-34 ,"-WS •.3

100%/ DO (m g/) 8. /4 -.• , - Q 9 Q9" 3
Intake __

Conductivity

T em perature (°C 5 .I'Q. I .Il ~ 2 .l , 2 ' 2S .1 7.Zq
Initial Final Initial Final Initial Final Initial 11 Final

L.

Ac~) A
•~ ~~ ""T.-VcA, 10 ,•

(Ol
*k el- (uP.,$T5TK%

( ý-t yeT

Aze rCAIJ 6A 3tý.,

Page 62 of 105



• Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated
April 15-22, 2008

Pimephalespromelas Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1000.0

Daily Chemical Analyses

Project number: 3810

Reviewed by

Concentration Parameter Day 0 Day Day 2 Da 3 Da 4 Da 5 Da 6
_Initial IFinal Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

__ __ __ __ 7.651 7.481 7.66 7.58 7.63 7.40 7.54 7.55 7.69 7.30 7.60 7,54 7.56 6.98
7.9 7.51 7. 7.7 8.0 7.8 7.8 7.6 7.9 6.9 7.8 7.9 7.6 6.0

lConductivity (Imhos/m) OE321 334 311 304 314
Control Alkalinity (mg/L CaCO3 ) 6159 62

Hardness (mg/L CaCO3) 8

Temperature (C) 24.9 24.5 24.8 24.7 24.9 . 24.6 24.9 24.4 24.9 24.3 24.6 24.7 24.9 24.7
PH (SU) 7.65 7.49 7.65 7.57 7.64 7.39 7.56 7.53 768 7.37 7.60 7.53 7.54 6.96
DO (mg/L) 7.8 78.0 7.7 7.95 7.8 6.9 7.8 7.8 7.7 5.6.1.00 Conduetivit hocm3)316 310 34299 . 299 298:1.% Conductivity (,tmhos/cm) " 0!31

Temperature (°C) 25.1 24.7 24.9 24.5 24.9 24.6 25.0 245 25.0 24.3 24.6 24.6 25.0 24.5
PH (SU) 7.64 7.48 7.63 7.54 7.64 7.37 7.551 752 7.66 7.33 7.61 7.50 7.54 6.96

226 DO (rg/L) 8.0 7.7.7 7.7.7 8.0 7.5 7.9 7.1 7.7 7.6 7.8, 5.6
22.6% Conductivity (limhos/cm) 272 290 24299 283 283 294
_ _ Temperature C) 25.1 24.7 24.9 24.5 25.0 24.7 25.0 24.5 25.0 24.2 24.7 24.6 25.0 24.5

pH (SU) 7.62 7.44 7.60 7.51 7.63 7.33 7.53 7.48 .7.63 7.25 7.59 7.47 7.52 6.94
DO (_g/L) 8.0 7.4 7.6 7.7 8.0 7.7 8.0 7.4 7.9 69 7.8 7.5 7.7 53
Conductivity (pamhos/cm) 248 260 25 264 252 253 262

_ _ Temperature (°C) 25.1 24.6 24.9 24.3 25.0 24.6 25.1 24.6 25.1 24.2 24.7 24.6 25.0 24.6
PH (SU) i 7.58 7.41 7.57 7.48 7.58 7.32 7.49 7.45 7.56 7.24 7.52 7.43 7.49 6.89
DO (m/L)• 8.0 7.4 7.6 7.7 8.0 7.7 8.1 7.5 7.8 6.8 8.0 7.6 7.8 5.4
C72.6% Conductivity (qmhos/cm) 211 219 212 219 7212 211 221
Temperature (°C) 25.2 24.6 24.9 24.6 25.0 24.4 25.1 24.3 25.1 24.4 24.7 24.6 25.1 24.6

PH (SU) 7.54 7.39 7.52 7.41 7.54 7.27 7.464 7.40 7.53 7.16 7.49 7.39 7.46 6.89
DO"______ 8.01. 7.4 7.7 7.4 8.0 7.61 8.1 7.5 8.0, 6.7 7.9 7.7 7.8 5.6
Conductivity (.unhos/cm) 131219131. 7 7

i 100% Alkalinity (mg/L CaCO 3) 53• 551
Hardness (mg/L CaCO 3) 6 61 69

Temperature (°C) 25.2 24.6 24.9 24.6 25.0 24.7 25.11 24.5 25.1 24.31 24.71 24.5 25.1 24.6
pH (SU) 7.53 7.34 7.50 7.44 7.54 7.27 7.44 7.35 7.50 . 7.17 7.461 7.39 7.45 6.93
DO (mg/L) 8.01 7.51 . 7.7 7.7 8.01 7.61 8.1 7.4 7.91 6.71 7.91 7.41 7. 6.3
Conductivi mhos/cm - 166 16 16172 170m1691174
Alkalinity (mg/L CaCO3) 50 52054
Hardness (mg/L CaCO3) 67 65 65

'_Temperature (°C) . 25.2 24.6 24.9 25.1 24.6 25.1 245 25.] 24,31 24.8 24.7 25.1 24.5
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iEnvironmental Testing Solutions, Inc.

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR25 pH/Ion Meter

a AnalystLI .UIII A
Date analyzed La:-oi0J

Aodide reagent: /'.I: og
Acid reagent:

Calibration:

• I 0.10 mg/L 1.00 mg/L I
Reference standard number -"I SSIC T.,e , -"•

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

Laboratory control standard:.

Reference standard True value-(TV) Measured value (MV) . % RS = MV / TV x 100

number (mg/L) I (mg/L) (acceptable range = 90 to 110%)

- -0.50 04 W 4 9 A, By,

Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD {(S " D) /[(S+D)/2J) x 100

number (mg/L (acceptable range =± 10%)

Duplicate • V D f. .000 IS

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine

numberm

S • ,L, :.& • Blank (should be = < 0.10 mbe) , '. - 'N2 L,, .00 •

oaogt' .c tl a5 Co.-cy ,rL c-o Lo__ Y___

C&4~.0C-IL-f-oy . r4p 0 c- a q

o~oq& o• L\o S-._-4 otor, __,,_.oo

CAA O la0'ý • OR"IS ". .,A " O A1D

0_ 9'''0Aý Ia. ou.01 Te rb.Ile"
At. -r upeswranyzonexeso ATomnehodrgtm (1miue)uIs thrseoe.

,e. All samples were analyze cm of EPATLOcommended holdirfg time (I ý minutes) ueles; othenvise noted.

Page 64 of 105 Reviewed by 41
Date reviewed I )A6o
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E-, gnvironmentalTesting Solutions, Inc.

Total Residual Chlorine
.(Orion Electrode Method, Orion 97-70)

Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst F
Date analyzed [ O iqto- 0 Z

Iodide reagent:

Acid reagent:.

Calibration:
I~ ~ ~ iK ~$1~½j;~K~fI 0.10 mgIL I 1.00 mg/b

Reference standard number

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

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)

Blank (should be=< 0.10 mg/L) .

Oo .0 l u w o~.So _________

Wtr.J N q~,*0 GAk0r.YdS a--V C i oO0 a.

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

Laboratory control standard:
Reference standard -.True value (TV) Measured value (MV % RS =MV /TV x 100number (mg/L) (mg/L) (acceptable range = 90 to 110%)

0.50 05 , o A

I Page 65 of 105
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.. ,EnvironmentalTesting Solutions, Inc.

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

Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst

Date analyzed 6- -
I o d id e r e a g e n t : I ? -I z ck . ]

Acid reagent: w (-. -21 D

Calibration:
!•.il•"• • , 0.10 mg/L 1.00 mg/L

Reference standard number -

Note: For samples with a residual-chlorine of > 1.0 mgfL, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

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

1• s'• ~~~~0.50.. . sz o .o

Duplicate sample precision:

Sample Sample ID Sample characteristics. Residual chlorine %RPD =(S- D)/[(S+D)/2]) x 100
number (mg/L) (acceptable range 10%)

.•Duplicate N•:, D•:•;• • •:••e, < 40.600 6,o•.•-----

Sample measuremnents:

Samaple .Sample ID -Sample characteristics Residual chlorine

number .IpL

• 124 Blank (should be < 0.10 mg/L) - 0. . ' 0.S

6 0q S. "L_ AS0 T WWn."' o 6 Le.A#.. atOMA.S04 n 0. oooo011

oAeLq .62..- J.- q .•. i Sw UK_.. ftLk 1r- C-Le-A, fi t.,C.Le-s o 0.000323

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS MV /TV x 100
number (ing/L) (mg/L) (acceptable range = 90 to 110%)

1 5s 1 - 0.50 6. 3o 530 1 07.

I Page 66 of 105
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Environmental Testing Solutions, Inc.

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

Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pHI/Ion Meter

Analyst f7,7_.•,.
Date analyzed

Calibration:

-7T.. , j 0"10mg/L 1.00mg/L
Reference standard number /,45_r ---) ",ýt I -/) 1

Iodide reagent: A 90
.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.

I
I
I

IPage 67

Sample measurements:
Sample Sample ID Sample characteristics . Residual chlorine
number. (mg/L)

* ~Blank (should be =<0.10 mg/i) oo 9.....1

p q a ,.%3 T_-.S ,_i -,•-_ 0 1O6.oi)(.&

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS MV /TV x 100

number (Mg/L) (mg/L) ... (acceptable range = 90 to 110%)
numb~e~r•050 . V ,/ R.)/

of 105 Reviewed by . .
Date reviewed L2 -
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Page /*(

Page ___ of

Analyst

Date analyzed C) b

Alkalinity
(SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated 15 00

Time completed lu vi

Titrant normality and multitlier determination:

pH of Normality Normality (N) of H 2SO 4  pH Factor or Multiplier

Deionized Titrant check Begin End Total (5 ml Na 2CO 3 x 0.05)/E = (Nx 50000)/ 100 ml sample

water reference standard ml ml ml . = 0.25/E =Nx 500

= 4.5 S.U. number number ._(E) (acceptable range = 0.0180 - 0.0220)k..t.o. " z,,,r All ISIS 9 O.l1 la., 3 1.;L 0o-0a.05 i .a.

O.\V Love.t-c ,o.0 - 0.1 = 0. I P.4L

Laboratory control standard: ,,

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

number I.. (TV) volume Begin End Total Multiplier (mg CaCO3JL) .(acceptable range

(Mg CaCO3/L) (ml) ml ml ml =90 to 110%)

100 100 '.2 at.• 9.S t .7. ./

Duplicate sam le precision: - ,,

Sample Alkalinity %RPD

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/21} x 100

number (ml_) ml ml ml (acceptable range =± 10%)

1_71__ A 0 8jyykj. 1-•,•-• Co1 ' _.,

4€ Duplicate (B) t -J.q, . o. .- .Z D •gI.'

L 0 0 X1..(P to

.A'atrix spike recovery: , _,

Reference standard . Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (mg CaCO3IL)

(mg CaCOAL) (ml) ml ml ml

J:Nssr,-5 50 10 g7. .to .I,. o0 ItO

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%)

Sample measurements:

Sample volume Begin End Total Alkalinity

Sample number Sample ID (ml) ml ml .ml Multiplier (mg CaCO3 /L)

0o1-6ý-(V -.5__,_ HL Z 00 S%. -- L t4..3 3.1 to.U ,3.

-O-taoL~A., f~ts 4 &C) a'.oJ •.% _.__ 53

0Q-ooX2, ) 5 0ZWT ,,) 0 ... .3 58

o0• 0 o'o •Y6 -3 TSl.3 'a-I.1 3..1 0) 9s-IC

O,\oqo.° u Z (jL( 1 L.,8. *.3 . t3008 Gq os 0 5 3f 0.0 3. 3.4 1v-jo

IPage 68 of I0 Reviewed by: w Date reviewýed' [ I4-i Z- 6&



Environmental Testing Solutions. Inc.

Page g-

Page 0 of 3

Analyst u

Date analyzed 0L -fia-0

Alkalinity
(SM 2320 B)

Matrix: Water, RL = h0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated I To 7i
Time completed Lii -c).

Titrant norm alitv and mult iplier determination:

pH of Normality Normality (N) of H2S0 4  pH Factor or Multiplier
Deionized Titrant . check . Begin End Total = (5 ml Na2CO3 X 0.05)/E = (Nx 50000)/100 ml 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)

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS MV / TV x 100
number . (TV) volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range

(mg CaCO3/L) (ml) ml ml ml= 90 to 110%)

"t-SS•3 100 100 3.3 3 .0O. .- cI. ' 999,

Duplicate sam ple precision: ..

Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (Mng CaCO 3/L) ((S - D) /[(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range= 10%)

r j r-(qf)6 (00 13.0 l't-l 0-9 (.Z S

Duplicate (B) .00 . li.;. I. 0I D L&

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (mg CaCOVL)

(mg CaCO3/L) (ml) ml ml ml 11

N,-5S5365 00 to H11 -20.0 5.9 10.1.- LCPO

Sample alkalinity (B). Measured spike value,(MV) % R MV / SV x 100
(Mg CaCO3/L) MV A - B (acceptable range -

(mg CaCO 3/L) = 75 to 125%)

Sample measurements:
Sample volume Begin End Total Alkalinity

Sample number Sample ID (mI) ml ml ml Multiplier (mg CaCO3/L)

LVP t 00 ,20.0 Zt.l 1.j .. II

L %%ioL u IO0 at.I , o10 " L4.j

o o o.5 0Z. I * 55. 3,.M 1-3.9 1 '510
*~ ~ ~ ~ ~ 0 0 5-f~ ' o

0 .&OL-..0k Z 8 i 3.0

go.&Oilo.o•e, . __t.__ 1 ;I 3.0 11.J
Pg69 of 105 Reviewed3•- j by:• Date reviewed bA10 -O
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E,%nvinrneftal Testing Solutions, Inc.

Page .•2-

Page- I of

Analyst U /IK6/ .
Date analyzed _

Alkalinity
(SM 2320 B)

Matrix: Water,, RL = 1.0 mg CaCO 3/L

Titrate samples to
pH = 4.50 SX.

Time initiated

Time completed " i4o

Titrant normality and multiplier determination:

pH of Normality Normality (N) of HSO4  pH Factor or Multiplier
Deionized Titrant check Begin End Total = (5 ml Na2CO3 x 0.05)/E = (N x 50000)/ 100 mlsample

water reference standard ml ml ml = 0.25/E =Nx 500
= 4.5 S.U. number number • _(E) (acceptable range = 0.0180 - 0.0220)

.l • , •t:ssc`9 0.0 lGo - o o.o0,o

"%%ato. rvC,.t.,. 4 -c .r - 0.0
tboratorv control standard.-

Page.



EnvironmentalTesting SoAupions. Inc.

Page ).3

Page - of A

Analyst fZ•777i1
Date analyzed .

Alkalinity
(SM 2320 B)

Matrix: Water, RL 1.0 mg CaCO3IL

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed IIII"-- I

Titrant normality and multiplier determination:

pH of. Normality 2.Normality (N) of H 2 S0 4  pH Factor or Multiplier,
Deionized "r-Tain -5'----cfre-k ---- Begi-.--ExndL_, Total = (5 ml Na2CO3 x 0.05)/E = (Nx 50000)/ 100 ml sample

water reference standard ml ml ml- --.-. =Q.. 51E =Nx 500
4.5 S.U.; number number { (E) (acceptable range= -O.r80-- 22fl),, __ ___...............__-

Laboratory control standard:

Reference standard True value Sample Alkalinity (MV) % RS = MV / TV X 100
• number '(TV) volume Begin End Total Multiplier (mg CaCOj/L) (acceptable range

_ (mg CaCO3/L) (ml) ml ml ml =90 to 110%)
-1 0 0 . 1o 0 cl •1,5 -10, I-

Duplicate sam ple precision:

Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (Ing CaCO3 L) f(S -D) /[(S+D)/2]} x 100
number (ml) ml ml ml (acceptable range= 10%)

Duplicate (B) 35 . " 4 D ?00

Matrix spike recovery:

Reference standard Spike value Sample Spike alkalinity (A-);`
number (sy) volume Begin End Total Multiplier (mg CaCO3/L)

(mg CaCO3/L) (ml) ml. MI_ ml
I ,,Lefere (B)SD •..5 , urz m. spik - (c 9,.one

Sample alkalinity (B) Measured spikeyvalue (MV) % R = MV / SV x 100
(mg CaCOa/L) MV= A -B (acceptable-range•

(mg CaCO3/L) 75 to.125%)

Sample measurements:
Sample volume' Begin End Total Alkalinity

Sample number Sample ID (ml) mt ml ml Multiplier (mg CaCOsIL)
eoqo4). •3 I fl(ctvt S.,- . Ls 0,o 6,• 6.• 2) \0,i

okoqI , o. C) 1 ,1:) .q4 0q) A__eI

0. oq IS , 0-.- m,5.' .A L

o0& oq 101. QL .3 .1' ,3 _,__.____

A&iJ~±L-TJA- .52 -flp 5 )3~ ( (Ott.1

bP 01qol. 08 -" 00eviewe byA Date .ev xed

Rage 71-of -105 I Reviewved by: Date reviewe



Environ mentalTesting Solutions, Inc.

Page

Page 3 of '

Analyst

Date analyzed I -LLD•,

Alkalinity
(SM 2320 13)

Matrix: Water, RL = 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

Pt of Normality Normality (N) of H2SO pH Factor or Multiplier-

Deionz•-t- - t check Begin End Total = (5 ml Na 2CO 3 x 0.05)/E (NX 50000)/ 100 ml sample
water reference stan••a-- I ml = 0.25/E . = N x 500

= 4.5 S.U. number number _______ _____ _range = 0.0180 - 0.0220)

Laboratory control standard: "_"_._

Reference standard True value Sample ... Alkalinity (MV) % RS = MV / TV x 100
number (TV) -volume Begin End Total Multiplier (mg CaCO3/L) (acceptable range

S(rng CaCO3/L), (Ml) ml ml ml *..= 90 to 110%)

100. 1o.4 - _;q 3

Duplicate sam ple precision:

Sample 0',0 Alkalinity %RPD=
Sample Sample ID volume Begin End. Total Multiplier. (mg CaCO3/L) {(S - D) /[(S+D)/2)} x 100
number (ml) .ml ml ml (acceptable range = 10%)

,,-\'Lno~q L--f.S L400) ii l ob 54-31 1.5 1.13- SO. s 1,,0. ..•t.••.

" Duplicate- I(B . 1 4 - D. , .

Matrix spike recovery: ___•

Reference standard Spike value Sample . Spike alkalinity (A)
number (SV) volume Begin End Total Multiplier (Mg CaCO3/L)

(Mg CaCO3/L) (nml) " ml ml

Sample alkalinity (B) Measured spike value (MV) % R = MV! SV x 100
(mg CaCO3fL) MV = A - B * (acceptable rangea.)., (mg CaCOJL) 75 to 125%)

Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number Sample ID . (ml) ml I ml Multiplier .. (mg CaCO/L)

___ ___ :•15 #' . .. •W. /.)-1

t~g&-,-llt4.0 Ij•JA'zs{xx),o io /] 1,2- 1•--5 ,5.'/ ___ ___- ____"

OZ4 •,., 2 1,3 0 q222 ,_ __
_ _ _ _ _ _ _ _ 5 . *-.' ~

Co~4l,.\, 07 &,A S.'& •€ L C I ,2..• ,/-c ~5-,0,.!.•2
o~o,4 it, 2.-.,•u• •z 5

oOt4 I.6 6F. . s.j. I -. _ __ ._-_

9O"A 1`4 -6 k 1"4A SO,V ux N ______ ~I L1 54 ____ 6.3
UPage 72 o)f105 R eIv ' e-w ed by:. - I ...........• ... ... ,-77 I ..D a te ri e-v ie w e d ' I " 0 + 2 _- O `o 0 •



Snvi:onlmenltal Tesring Soutions, Inc.

Page _____

Page _ _of -_

Analyst I'6"-

Date analyzed

Alkalinity
(SM 2320 B)

Matrix: Water, RL= 1.0 mg CaCO3/L

Titrate samples to
pH = 4.50 S.U.

Time initiated

Time completed

Ti/rant norma/i/v and mjllinljpr dptprminatjnn~
.. .. . .. .. .itrant .........and ult .... .................. n
pH of- Normality Normality (N) of H 2SO 4  pH Factor or Multiplier

Deionized Titrant • --.ck e ing,._ End Total = (5 ml Na 2CO 3 x O.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml m --- 41- - 0.25/E = Nx 500

= 4.5 S.U. number number (E) :(a ýce 0.0180 - 0.0220)

Laboratory control standard:
Referenceestandard True value Sample Alkalinity (MV) % RS = MV/TV x 100

number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range
(rag CaCO3/L) (ml) ml ml ml =90 to 110%)

s , s3 g o9.100 100 - 9 ,.

Duplicate sam ple precision:

Sample Alkalinity %RPD =

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/21} x 100
number .__. _ (ml) ml ml ml (acceptable range =- 10%)

Duplicate (B) 8.2- 6. , D"

Matrix spike recovery:
Reference standard Spike value Sample Spike alkalinity (A)

number (SV) volume Begin End Total Multiplier (mg CaCO3/L)

(mg.CaCO3/L) (ml) ml ml ml

. , " 5 - - / h /4.z2 d2L.I LO //0.1 1 o

Sample alkalinity (B) Measured spike value (MV) % R = MV / SV x 100
(mg CaCO3/L) MV = A - B (acceptable range

(mg CaCO 3/L) 75 to 125%)

Sample measurements:

Sample volume Begin End Total Alkalinity
Sample number Sample ID (ml) ml ml ml I Multiplier (mg CaCO3/L)

06t4 18. -?k -;---.S o iOV W S l t- . 6,2/ . C); 15Y

d & g 14 N, (-2.-._1A i K3._ 5, .,:5.

632-

of 15 Reiewe by:Datereviwed~O/* .. 0
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Environmentra Teving Soiutions, inc.

Page I4

Page _ _of I

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3/L

Anfalyst 1f a

Date analyzed 04-CR-O4
Time initiated 13 C, P

Time completed V-433

Titrant normality and multiplier 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 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) = N x 1000

-rt w_,ZSS13 0.0 t. 8 9.'8 o.0ooo.q

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

(mg CaCO3 IL) (ml) ml ml ml = 90to 110%)
s 40 50 I. Rt.% ;,.0 ;k. 0. . O , "

Duplicate sample precision: ._

Sample Hardness %RPD =

Sample Sample ID volume Begin End Total Multiplier .(mg CaCOJL) {(S -D)-/[(S+D)/21) x 100
number (ml) ml ml ml

16 rD cc tI.'d N-.3 q.~ ;a C S 9j O-
Duplicate (B) 50 lt.3 . o.B • . S .-- -.. D r1.

Matrix spike recovery:

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

(mg CaCO3/L) (ml) ml ml ml

It"s'!-"IO ,O LAC)o , #,.' 3 2;.9 u to a3o.,-q 140

Sample hardness (B). Measured spike value (MV) % R =MV SV x 100
(mg CaCO 3/L) MV = A - B (acceptable range

(mg CaCO3/L) 75 to 125%)
99, •t•t ý.o .

Sample measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID " (ml) ml ml ml Multiplier (mg CaCO3 /L)

TV = ND Blank " 6.0 0.0 0.0 ao.q NP(should be = 0 mg CaCO3fL)

--flSQJ £ -$W ,. Za. 9.0 , j. -

10 CAF3.l\ 10 ;/1C, ,"_ L. .m- 1.1,_

15 0.4cA~ 0_____ ____- UP_ 16_7 __O

I Page 74-



EnvironmentaITesting Solutions, Inc.

Page 5-

Page _ _of A4

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3/L

Analyst F i II_
Date analyzed Cjq3~i jJ

Time initiated ; 12cI i- Z
Time completed 13,i"i -

Titrant normality and multiplier determination:
p -ITitrant Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier

reference standard ml ml ml .= 0.2/E . = (N x 50000)/ 50 ml sample
number number (E) (acceptable range 0.0180 - 0.0220) =Nx 1000

jlý,Aso ý IA) 6 S'57 6.0. q_0 q(9 0o.o 0 o ZOLIL4

Laboratory control standard:. ..

Reference standard True value Sample Hardness (MV) % RS = MV/TV x 100number (TV) volume Begin End Total Multiplier (mg CaCO 3/L) (acceptable range

(mg CaCO3/L) (m ) mI ml ml = 90 to 110%)
1,4-$5•¢ 40 50 c.e 11.9 got •q I95

43

Duplicate sam le precision:
Sample Hardness %RPD =

Sample , Sample ID ývolume Begin End Total Multiplier (mg CaCO3 L) {(S -D) /[(S+D)/2]} x 100
number (ml) -ml ml ml

4 Duplicate(B) " D

Matrix spike recovery:

Reference standard Spike value Sample Spike hardness (A)
number (SV) volume Begin End Total Multiplier .(mg CaCO3IL)

(mg CaCO3/L) (ml) MI. ml mi

*i lkJ3 996 o,6- ;Lo.q

Sample hardness (B) Measured spike value (MV) % R MV SV x 100
(mag CaCOJfL) MV= A - B (acceptable range

(rag CaCO3 L) = 75 to 125%)

Sample measurements:
Sample volume Begin End Total Hardness

Sample number Sample ID (MI) ml ml. ml Multiplier (mg CaCO3/L)

TV -ND Blank .m c. O.O O-Z O-O O-.LI
(should be = 0 mg CaCO3/L)

od,,;.o 45-.- 1. ."•oqSo..x,3 %S-•.)H• 3i~o "•. .. . -as

oAC .1 1,03. *- i . c 4, 7, .

n&c,?4 I'Si. 1  3j -30 ILcAo, •S.oz_.Yy~\ * A.Ic~ ql ~f 8 .0 •, - o-____

AoLq r. 02- | 2 g. L2.z 4.Z I'.)
_ _ __-_ _._ _.•,,._ _ __ , z I - • .o .

Wall____ - - ____

I Page 75 -- I I I.I I



Environmental Testing Solutions. Inc.

Page i .

Page ~ of

Total Hardness (SM 2340 C)
RL= 1.mgCaCO3/L

Analyst FýL-dI7
Date analyzed Q. ) ,

Time initiated -'-111.1.
Time completed

._Titrant normality and multivlier determination:

Titrant ' mg-n. End Total Normality (M') of EDTA pH Factor or Multiplierreference standard ml if ...... l..... ............ . =. 0.2/E "" =(N x 50000)/ 50 ml sample•
number number (E) (acceptaibe rani~ige-=0",1180 *-0.0220).. =Nx 1000

Laboratory control standard:

Reference standard True value Sample Hardness (MV) % RS =MV / TV x 100
number (TV) volume Begin End Total Multiplier (mg CaCO3IL) (acceptable range

(mg CaCO3IL) (ml) ml ml ml = 90 to 110%)

~ l'S~~(0 40 50 ~ Jl. 2-0 qi/~9

Duplicate sam ple precision: -

Sample Hardness .%RPD =

Sample Sample ID volume Begin End Total Multiplier (mg CaCO3 L) {(S - D) /[(S+D)/21) x 100
number -' /• (ml) ml ml ml

\ Duplicate (B) j• j aoO Dq it 4-

Matrix spike recovery: •

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

(rg CaCO3fL) ml Ml mlI~js•-ta+•30 9•- o.6 A,5" 3-4 17) a+• .5(

Sample hardness (B) Measured spike value (MV) % R =MV./SV x 100
(mg CaCO3 L) MV =A-B (acceptable range

(mg CaCO.3 L) 75 to 125%)

Sam le measurements:

Sample volume Begin End Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CiCO31L)

TV = -ND =- --• • ... ' '1 ... .

(should be = 0 mg CaCO3/L)

OUR'_ %\, 13L& I -0 I Z. d?5 3:o R,_- q_

•5,qq.7 ',as,3, Z- -I3, 3 , Zq(

0(~hL 5)- t k.0-43

Oto'AllbO 0_ 41.3 1,Z~9 2__
aq 1q. 0 t -3 q!.o) 45. l, 15
oAoL 04,, 01 T4a Coi -0 - -I, K 1A

r'al•erage 76i 01 1I) - - I...... I - ýA A ;~A ,sJ . -



., EnviroflrnefltalTeMtflq SoIutoris IflC

Page -_

Page 3 of q

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCQ 3/L

Analyst

Date analyzed Dq,1..o(

Time initiated

Time completedm

Titrant normality and multiplier determination:

Titrant Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference-- - s------aar--• rffth- 0.2/E (N x 50000)/ 50 ml sample
number number (E) (ac-cebptlerIInge_=0.0180 - 0.0220) N x 1000

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

(rag CaCO3/L) (m l m nl ml = 90 to 110%)

) ~ss-5 (a40 50 .O. .. ,

Duplicate sam le precision: "

Sample •o3 . Hardness %RPD
Sample Sample ID, volume Begin End Total Multiplier (mg CaCO3IL) ((S - D) /[(S+D)/2]} x 100
number "VA -,(ml) ml ml ml .________ _____________

08 141 -Ot UA- UP'4 ___ 3 q % i) iq S bQ- ., .... : '

Duplicate (B) 4q D,•. ,

Matrix spike recovery::

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

(mg CaCO3IL) (ml) ml ml ml
4-1 4 . . 4o t4,0 0)A

Sample hardness (B) Measured spike value (MV) % R MV / SV x 100
(mg CaCO 3/L) IVMV = A - B (acceptable range

(Mg CaCO3/L) 75 to 125%)

Sample measurements:

Sample volume Begin End Total Hardness

Sample number Sample ID (m1) ml ml ml Multiplier_ (ng CaCO3/L)

TV_____________ (should be 0 mg CaC0 3/L) .3.0

o08' 0~ LAI,-,~~L

0&04,is .0 .q ., 'e ,
6oo4k. 14 , 7-ý.i A-q. 0 1

O&Oq Ia. 0 3 39,2

____ ___ a _ 0 Aw V zV I - 311. 4 -

A 8. q0.z q.3'71. iý).zk 00 13
Page 7'



4, nironmnental Testing SDoIutOtS, Inc.

Page I'

Page N of .q

Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO3 /L

Analyst

Date analyzed

Time initiated

Time completed L II .,,

Titrant normalit and multi er determination:

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

re ence standard ml ml ml = 0.2/E - (Nx 50000)/ 50 ml sample

numb number (E) (acceptable range= 0.0180 - 0.0220). =Nx 1000

Laborato control s dard: .

Reference standard Tr value Sample Hardness (MV) % RS = MV /TV x 100
number volume Begin End Total Multiplier (rag CaCO3 L) (acceptable range

(mg CaCO (ml) ml ml ml =90 to 110%).

40 50 o

Duplicate sam le precision: __•

Sample Hardness %RPD=
Sample Sample ID volume Begi End. Total Multiplier (mg CaCO3/L) ((S - D) /[(S+D)/21} x 100

number (ml_) m I ml ml- m

Duplicate (B) D

Matrix spike recovery:

Reference standard Spike value Sample Spike hardness (A)

number (SV) volume Begin End Total Multi'plier (mg.CaCO3IL)

(Mg CaCO 31L) (mjl) .ml ml

Sample hardness (B) Measured spike value (MV) % - MV SV x 100

(mg CaCO3/L) MV = A - B (acce able range
(mag CaCO3/L) = 75 to 5%)

Sample measurements:

Sample volume Begin End Total Hardness

Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO3/L)

TV = ND • Blank l
(should be =0 mg CaCO31L,)"

,tt.-.
5D -to '5 fo.

qPage 78
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Organism Source: Aquatox, Inc.
Environmental Testing Solutions, Inc.

1 ')
l.A I

1.0

0.8

0.6

0.4

USEPA Control Limits (±2 Standard Deviations)

I "I " 1 II I I I I I .1 I I I I I

1'),
JL. I.,

MCI

tý

1.0

0.8

I I 1 I iI I I I I I I I I I I

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

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

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

0.6

0.4

1 .2 I I t i I I

Laboratory Warning and Control Limits (10 h and 25th Percentile CVs)
1.0 ,

0 .8 .... ... . . .. . ... ....................... . ............. .............. ...... ..... ............ ...• .......... . . . .. ......... ........... ............ .

0.6

0.4
I I I I I I I I I " " I l I I i I

Test date

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

that would cause a 25% reduction in Pimnephales growth for the test population.
Central Tendency (mean IC 25)

Warning Limits (mean IC 25 + SA.lo or SA.75)

Page 80of 1 °ntr°1Limits (mean IC25 25'-S-A 90' or 2 Standard Deviation$s).. . ..
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Inc.

est number Test date 7-day IC25
(g/L KCI)

CT

(g/L KCI)

State and USEPA Laboratory Laboratory
S Control Limits S&tO Warning Limits SA-25 Control Limits SA.7s

CT-2S CT+2S CT-SAtO CT+SAIS CT-SAas CT+SA.s

USEPA USEPA
Warning Limits SA.90 Control Limits

CT - SA.•s CT + S.s CT - SA.90 CT + SAMS

Cv

.2

.3

:4

15
6

7
18

9
10
11
12
13
:i4
-15
16
17

:18
:19
20

07-31-07 0.68
08-07-07 0:67
08-14-07 0.64
09-11-07 0.61
10-02-07 0.67
10-09-07 0.64
10-16-07 0.66
10-30-07 0.60
11-06-07 0.72
11-13-07 0.72
12-04-07 0.52
01,08-08 0.65
01-15-08 0.64
01-29-08 0.64
02-05-08 0.65
02-12-08 0.64
02-19-08 0.64
03-04-08 0.71
03-11-08 0.69
04-15-08 0.59

0.67
0.66
0.65
0.65
0.65
0.65
0.65
0.65
0.66
0.65
065
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65

0.01 0.66 0.68 0.08 0.59
0.02 0.63 0.70 0.08 0.58
0.03 0.59 0.71 0.08 0.57
0.03 0.60 0.71 0.08 0.58
0.03 0.60 0.70 0.08 0.57
0.02 0.60 0.70 0.08 0.57
0.03 0.59 0.71 0.08 0.57
0.04 0.58 0.73 0.08 0.58
0.04 '0.58 0.75 0.08 0.58
0.06' 0.53 0.77 .0:08 0.57
0.06 0.54 0.76 0.08 0.57
0.05 0.54 0.75 0.08 0.57
0.05 0.55 0.75 0.08 0.57
0.05 0.55 0.75 0.08 0.57
0.05 0.55 0:74 0.08 0.57
0.05 0.55 0.74 0.08 0.57
0.05 0.56 0.75 0.08 0.57
0.05 0.56 0.75 0.08 • 0.57
0.05 0.55 0.74 0.08 0.57

0.75 0.14 0.53 0.81
0.74 0,14 0.52. 0.80
0.73 0.14 0.51 0.78
0.73 0.14 0.52 0.79
0.73 0.14 0.51 0.79
0.73 0.14 0.52 0.79
0.72 0.14 0.51 0.78
0.73 0.14 0.52 0.79
0.74 0.14 0.52 0.80
0.73 0.14 0.51 0.79
0.73 0.14 0.51 0.79
0.73 0.14 0.51 0.78
0.73 0.14 0.51 0.78
0.73 0.14 0.51 0.78
0.73 0.14 0.51 0.78
0.72 0.14 0.51 0.78
0.73 0.14 0.51 0.79
0.73' 0.14 0.52 0.79
0.73 0.14 0.51 0.79

0.26
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25
0.25

0.42
0.41
0.40

0.41
0.40
0.41
0.40
0.41
0.41
0.40
0.40
0.40
0.40
0.40
0.40
0.40

.0.40

0.40
0.40

0.93 0.30 0.37
0.91 0.30 0.36
0.90 0.29 0.36
0.90 • 0.29 0.36
0.90 0.29 0.36
0.90 0.29 0 36
0.89 0.29 0.36
0.90 0.29 0.36
0.91 0.30 0.36
0.90 0.29 0.36
0.90 0.29 0.36
0.89 0.29 0.36
0.89 0.29 0.36
0.89 0.29 0.36
0.89 0.29 0.36
0.89 0.29 0.36
0.90 0.29 0.36
0.90 0.29. 0.36
0.90 0.29 0.36

0.97 0.01
0.96 0.03
0,94 0.05
0,95 0.04
0.94 0.04
0.95 0.04
0.94 0.05
0.95 0 06
0.96 0.06
0.94 0.09
0.94 0.09
0.94 0.08
0.94 0.08
0.94 0.08
0.94 0.07
0.94 0.07
0.94 0.07
0.95 0.07
0.94 0.07

Note: 7-d IC 2s.= 7-day 25% inhibition concentration. An estimation of the concentration ofpotassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean IC 25).

S Standard deviation of the 'C 25 values.

Laboratory Control and Warning Limits

Laboratory control and warnmig limits were established using the standard deviatior of the IC25 values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint.

SAJO = Standard deviation corresponding to the 10"' percentile CV. (SA.1 = 0.12)
SA.2S = Standard deviation corresponding to the 25h percentile CV. (Sk25 0.21)

USEPA Control and Warning Limits
SA.s Standard deviation corresponding to the 75'h percentile CV. ( Sm 0.38)
SA.75 Standard deviation corresponding to the 907 percentile CV. (SA^.o = 0.45)

CV Coefficient of variation of the IC 25 values.

JSEPA. 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.

Orgasnims obtainedfronr Aqualox, fIn. atox04-15-08



Precision of Endpoint Measurements

Pimeph ales promelas
Chronic Reference Toxicant Data

..,. Environmental Testing Solutions, Inc.

Test number
Control•

Test date Snrvl
Survival

Control Mean
Growth

CT Cv CT MSD PMSD CT

for Control Growth
(%o) (mg/larvae) (mg/larvae) .

(%0) for Control
Growth CV (%)

(%) for PMSD (%)

1I

2

3
4

5
6
7

8

9

10

11

12

13

14

15
16

.17
18
19

20

07-31-07
08-07-07

08-14-07
09-11-07
10-02-07

10-09-07
10-16-07
10-30-07

11-06-07
11-13-07
12-04-07
01-08-08

01-15-08

01-29-08

02-05-08

02-12-08

02-19-08

03-04-08'
03-11-08

04-15-08

100

100

97.5
100
100

100
100
10o
100
100
100
100
100
97.5
100
100
100
100
97.5
100

0.686
0.854

0.900

0.831

0.918

0.772

0.662

0.771

0.624

0.603

0.756
0.821

0.842

0.728

0.818

0.709

0.833

0.731

0.695
0.999

0.770

0.813

0.818
0.838

0.827

0.803

0.799

0.780
0.762

0.761

0.766
0.772
0.769
0.772

0.768
0.772
0.770
0.766
0.778

7.9
11.5

13.1

6.3

4.9

7.9

13.6

12.0

6.4

14.2

7.9
2.7

10.5
5.4

7.2

2.4

6.1

6.0

5.1

9.0

9.7
10.8
9.7
8.7
8.6
9.3
9.6
9.3
9.8
9.6
9.0
9.1
8.9
8.8
8.4
8.2
8.1
8.0
8.0

0.08
0.13
0.13
0.14
0.17
0.08
0.0,8
0.16
0.09
0.10
0.11
0.03
0.14
0.07
0.07
0.05
0.13
0.07
0.07
0.11

11.0
15.7
14.4
17.4
18.1
10.2
12.8
20.1
14.7
16.8
14.5

3.4

17.0
9.0
9.1
6.8
15.5
9.0

-10.5

11.1

13.4

13.7

14:6

15.3
.14.5

14.2

15.0

14.9

15.1

15.1
14.1

14.3

13.9

13.6

13.2

13.3

.13.1

12.9
12.8

Note: CV= Coefficient of variation for control growth.

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

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

MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference

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

declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10' percentile) = 12%.

.Upper PMSD bound determined by USEPA (90.' percentile) 30%.

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

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

"2-PA. 2001a, 2001bW Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes I and 2

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

Organisms obtained from Aquatox, inc. atox04-15-08
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Pimeph ales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements'
Organism Source: Aquatox, Inc.

0

0.

e0

°0

°Q

0

0O

Cu

Cu

Environ

1.25

1.00

0.75

0.50

0.25

--I I I I I I I I I -I I I

USEPA Acceptance Criteria (> 0.25 mg per surviving larvae)
I ! I I I 1 I!I I I t.1 I I I! I I

mental Testing Solutions, Inc.

0=

=
0j

30 .

20

10

0...........
0

K uI I I I I I I I 1A1n I (. 3

Kentucky Acceptance Limit (< 30.0%)

L_

............ *................... .:

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

- I I 1

-I IF I I I I I I I

30
USEPA Upper PMSD Bound (9 0 th percentile < 30.0%)

20

10

0 I I I I I I I

Test date

.I

-

-.-- 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.

--- Central Tendency (mean Control Growth, CV, or PMSD)

Sage 8 3of 195ontrol Limits (mean C6ntrol Growth, CV;or PMSD ± -2 Standard Deviations)



I.

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Test

(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales protnelas

Page 1 of 5

PpKCICR Test Number: IS

Dilution preparation information: Comments:
KCl CHM number: CA ti !ALA
Stock preparation: 50 gKCI/L: Dissolve 50 g KCI in I-L

Deionized water
Dilution prep (mg1L) 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 inform'ation:; Test information:
Organism age: 20 A.•t OtX. Randomizing template: 6 &e-e*
Date and times. organisms o.A,.o-0 0,Oo Incubator number and
were born between:_ shelf location: 3b
Organism source: AToY- lbrc fe q,-,-k:o Artemia lot number: ___0LO__

Transfer bowl information:, pH = SU Temperature = 'C Total drying time: .. -- %<
-I. "zA. 9q.. Date / Time in: c%+ zm-o• I '-C o O

Average transfer volume:, .. AQ Date / Time out; wk. z0.61
Oven temperature: _,__

Daily feeding and renewal information:

Day Date Morning Afternoon Test initiation, MHS Analyst

feeding feeding time renewal, or batch used
time termination time

0 OL-vo is 12aI 30C . z YL. 64.0 _ ____

1 cA-l'b-OR W0 I '7. 0 -V0

___ -t_-O_ bo %qO 0 O c+. o6-oa-

5 O'- tr of 0'16i•10 1%• OO 0- ± 1 A

6 _____ _____ ______

7 ~ _____

Control information: . Acceptance criteria 'Summary of test endpoints:
% Mortality: 07, s 20% 7-day LC50  1"94.9
Average weight per initial larvae: (5, 11 NOEC 45_.
Average weight per surviving larvae: 0. Žqq 0.25 mg/larvae LOEC (, 0

ChV
icT"

's In.( o
500-1

. Page-84 of 105



Environmental Testing Solutions, Inc. Page 2 of 5

Species: Pimnephales promelas PpKCICR Test Number: -kO

Survival and Growth Data

Day Control 450 mr KCI/L 600 mg KCI/L -

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

0 t to to to 10 10 t(o I to to to0 10

1 /0 0 to tO (0 /0 to 10 to 10 /0

2 1 J O I2 L( 10/01D 1 O kA to /b
3

/. to x to to 10 Jo ./ (D to to 9

4
40 /o tO /10 11 /0 /0 It oO 1c) 9

.5o /t /0 /0 10 10 io . , o ,0 01 ,tA

6 1( /) /0 /0 16 t(o t /0 'q

7 Is S O %sA 'Si Isf
10 1 10 (0 /0 /1 C 0 0 to 10 0,

A =Pan weight (mg)
Tray color code:: 4.6-

1plot. I4• iOC 3g l4 tJ74 i.l• 1.1 f . 1 .O t4.A i'."% 1.I \
Analyst: bA 17c- 11 ,4 q-411. ' N S141$1 0 4 1-1 6-

B = Pan + Larvae weight

Analyst: - ~ V'~id '.v . .9~1z t .'' ,'

C = Larvae weight (mg)=A-B 11•:0".3 .0'&- i0o #o Rmq c(t.1 .i 1.Z 9.0% '1.1"1 1.1--

Weight per initial number
of larvae (mg)
= C / Initial number of larvae

0? ~V
\0

A"
1. X.

Average Percent
weight per reduction
initial from control 0
number of .%
larvae (mg) _______

.1 7. ,2(..17.

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

Calculations and data reiewed:

Comments:
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Ei-

Environflnental Testing Solutions, Inc. Page 3 of 5

Species: Pimephlales promelas PpKCICR Test Number: ISO

Survival and Growth Data

Day 750 mg KCI/L 900 mg KCUL 1050 m! KCI/L
M N 0O P Q R S T U V W x

0 to /.D C), 110 0o t o t t. to 10

2 .A- A " A, -

4&•d .Sd -i •,' .7...-d .. # 4•d.Zd,

4 % 1 % 1"8 & -Z ? 4,3

5* tok tk -I 'A1 :

4' , s 1 q D, 5 1 7
__ _7 _ - L& -s S -o oc

A Pan weight (mg)
Tray color code:: dI .. _o~ t %.%"A NI 16 W. %a.li 1,4.V- " IS.4. 16 14.40 I M -16 6 AI. 4 V.%,
Analyst: 44~j -

B = Pan + Larvae. weight

Analyst: it 18' tIIk 1 L •. 1.4 St~ric iq

C= Larvae weight (mg)
=A-B 4q.0o 4.16( 4"-t4 6.5 ".t IA .(a, 2.1,.L z.C o'.D\

Weight per initial number
of larvae (mg)0

C C/Initial number of larvae

Average Percent
weight per reduction
initial from control o
number of (%) .
larvae (mg)

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

ig = unusually large, d&r decanted and returned, w wounded.

Calculations and data reviewed:

Comments:

i Page 86 of 105



Pimephalespromelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

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

\:$- Environmental Testing'Solutions, Inc.
Test number: PpKCICR #150

Test dates: April 15-22, 2008

Reveiwed by:

Con.entranon (mg/L ReIlicacte Initial nuruber of Final umber of Af PAn ,,igbt (mg) B Pun + Larva Luarnc weight (rag) Weight I Surviing Mean dwigbto Coefficient ofi ariation Weight / Initial number Mouesnrvivid Mean lcightu Initial "ýfficilct of Percent reduction 6 roil
i KCI) arvae tanrvae weight lung) =A-B tnmnberoflarvaen(mg) Survivingnumberof (innlntr~inOI of larvae(mg) 1%) number o0larva variation 1%) contrul (%)

•larvae ( rg) InO f l ) )( mg)

A 10 10 14.35 23.83 9.48 0.948 0.948
Control B0101002.30431.043 '0.999 9,0 1.043 100.0 0.999 9.0 Not applicable

B 10 10 12.00 22.43 10.43 0.4.9043C 10 10 12.14 21.17 9.03 0.903 0.903 -

D 10 10 14.14. 25.16 11.02 1.102 .1.102

E 10 10 14.24 24.32 10.08 1.008 1.008
F 10 10 14.13 22.62 8.49 0.849 0.049

'150 .Q1 9o060.915 8.1 .100.0 0.915 0.1 8.4G l0 "10 14.28 22.89 8.61 0.861 "0.861

H1 10 10 14.33 23.74 9.41 0.941 0.941

I 10 8 14.08 21.30 7.22 0.903 • 0.722
6 10 10 14.35 22.36 8.01 0.801 0.801

K 10 9 14.70 21.87 7.17 0.797 . 0.717

L . 10 8 14.41 21.56 7.15 0.894 0.715 _

M 10 4 14.37 18.47 4.10 1.025 0.410
51 N . 10 - 6 14.95 19.31 .4.36 0.727 0834 159 0.43655.0i750 0845.550 •0.448 13.4 55.2'

0 10 5 14.11 18.21 4.10 0.820 0.410
P 10 7 14.78 20.14 5.36 0.766 0.536

Q 10 4 14.61 17.49 2.88 0.720 0.208
900 " R 10 4 14.50 18.16 3.66 0,915 0.632 36.9 0.366 45.0 0.272 26.4 72.7

S S 10 6 14.77 17.09 2.32 0.387 . 0.232

T 10 4 13.96 15.99 2.03 0.508 0.203
U 10 1 14.40 15.01 0.61 0.610 0.061

1050 V 10 0 0.00 0.00 0.00 0.000 0.610 0.0 0.000 2.5 0.015 200.0 98.5
W . 10" 0 0.00 0.00 0.00 0.000. 2.000
X 10 0 0.00 0.00 0.00 0.000 _ _0.000

Dunfiett's MSD value:
PMSD:

0.1104

11.1
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 wlhole effluent toxicity test.
Lower PMSD bounddetermined by USEPA (10th percentile) =12n'.

Upper PMSD b.ound determined by USEPA (90th percentile) 30%.

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-82 t-B-01-005. US Environmental Protection Agency. Cincinnati, OH.

.Organisms ohtainedrfrom Aquatox, Inc. 1 atox04-15-08



'> Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival
Start Date: 4/15/2008 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4

D-Control 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000
600 0.8000 1.0000 0.9000 0.8000
750 0.400*0 0.6000, 0.5000 0.7000
900 0.4000 0.4000 0.6000 0.4000

1050 0.1000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L • Mean N-Mean Mean Min .Max CV% N Sum Critical Resp Number

D-Control 1.0000 1.0000 1.4120 1.4120. 1.4120 0.000 4 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600. 0.8750 0.8750 1.2188 1.1071 1.4120 11.906 4 12.00 10.00 5 40

*750 0.5500 0.5500 0.8368 0.6847 0.9912 15.736 4 10.00 . 10.00 18 40
*900 0.4500 0.4500 0.7351 0.6847 0.8861 13.697 4 10.00 10.00 22 40

*1050 0.0250 0.0250 0.1995 0.1588 0.3218 40.840 4 10.00 10.00 39 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90808922 0.884 0.72032328 0.47949075
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control

Trimmed Spearman-Karber
Trim Level EC50 95% CL.

0.0%
5.0% 794.25 752.88 837.89

10.0% 800.96 757.45 846.96
20.0% 807.84 755.68 863.60

Auto-2.5% 789.93 750.11 831.86

Organisms obtained from Aquatox, Inc. atox04-15-08



Statistical Analyses

- Environmental Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 4/15/2008 Test ID:- - PpKCICR Sample ID: REF-Ref Toxicant
End Date: 4/22/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4

D-Control 0.9480 1.0430 0.9030 , 1.1020
450 1.0080 0.8490 0.8610 0.9410
600 0.7220 0.8010 0.7170 0.7150
750 0.4100 0.4360 0.4100 0.5360

900 0.2880 0.3660 0.2320 0.2030
1050 0.0610 0.0000 0.0000 0,0000

Transform: Untransformed I-Tailed Isotonic
Conc-mg/L Mean, N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

D-Control 0.9990 f.0000 0.9990 0.9030 1.1020 9.020 4 0.9990 1.0000
450 0.9148 0.9157 0.9148 0.8490 1.0080 8.131 4 1.664 2.180 0.1104 0.9148 0.9157

*600 0.7388 0.7395 0.7388 0.7150 0.8010 5.632. 4 5.140 2.180 0.1104 0.7388 0.7395'
750 0.4480 0.4484 0.4480 : 0.4100 0.5360 13.378 4 .0.4480 0.4484
900 0.2723 0.2725 0.2723 0.2030 0.3660 26.362 4 0.2723. 0.2725

1050. 0.0153 0.0153 0.0153 0.0000 0.0610 200.000 4 0.0153 0.0153

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94532621 0.805 0.30619595 -1.1083028
Bartlett's Test indicates equal variances (p = 0.49) 1.43829 9.2103405
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 450 600 519.615242 0.11038579 0.11049628 0.07053608 0.00512794 0.00183321 2,9
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point .. mg/L SD 95% CL(Exp) Skew
IC05* 266.80 114.92 37.99 612.08 0.3314
ICIO 463.34 76.70 118.13 549.57 -1.2730
IC15 505.91 45.10 290.66 594.58 -1.4288
IC20 548.48 33.85 428.48 632.66 -0.5955
IC25 591.05' 27.09 .488.26 643.12 -0.7030
IC40 671.89 15.56 621.78 722.15 0.0988
IC50 723.43 15.70 680.20 777.17 0.5577
* indicates IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc. atox04-15-08
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Species: Pimephales promelas

Daily Chemistry: F

PpKCICR Test Number: ISO

Day
0 1

I -7
Analyst _-A 11A AA,.A II~

Concentration Parameter

CONTROL pH (S.U.) A -1 .U a 7.10

DO (rg/L) 4. e(

Conductivity
(ýimhos/cm)
Alkalinity
(mg CaCO 3/L) 5q LP

. Hardness
(rag CaCO.3/L) " "41 t'N,

Temperature V41 a -T
• _ .c) .. -L.rmU ___ • IL•zq 1 -9 , .- -i~qt, -•.•

pH (S.U.) . - .91s ".0IDO (rag/L) 8-0 • *1% '"•"•l"-,• BO "•

450 mg KCI/L Conductivity

(ýimhos/cm)
• Tem perature .W4 - z

_ _ _. _pH (S.UC ) . "1._ _ ."1,_. 1 ._"

DO (mg/L) " 9. 18.0 n •.1. 1

600 mg KCJIL Conductivity 14 "1__imhos/cm) . 1 ' i 1O

Temperature VA z 'A
• .(0c) ..

pH (S:U.) .i 8. 1 ',,o1 .___. " __,'

DO (rag/L) & .ta ." .- 1,6 13 " 13 ,0

750 mg KCI/L Conductivity 1600
(pmhos/cm) 1(,0
Tem perature -Ls %0 -N L

pH(c ) IA, ..-. k I 5, .0( Z , Sez -I
DO !mg/L) 1.O J. " 7.- 8.0 -1

900mgKCI/L Conductivity JA)0 9/. 1880
(pmhos/cm)

T em perature 1 -G 7,14.3
(0c) 7._ . _ "_ __ _ "_,._._
*pH (S.U.) -117 -)14 -- o I __'.~ 1 . -7 1B 7 3 I~'1 -1
DO (mg/L)

1050 mg
KCI[L

Conductivity
(tmhos/cm)
Temperature
(0C)

"2q. 'zq'"? zqio 70q.4

Initial Final Initial Final Initial Final

STOCK Conductivity
I (gmhos/cm)

S Pageg90 of 105
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Eniomna etn SouinIc aeSo

Species: Pimephales promelas PpKCICR Test Number:* -V____

____ ____ ____Daya

__ _ __ _ _ _ _ _3: 4 5.6I- -
Anlyst MM LV x-K~ "k I4

Concentration Parameter , [

CONTROL pH(S.U.) -.8'13 7,9a i.53 9,5 ` .) , .
DO (mg/L) 1% "
Conductivity
(ýtmhos/cm) 3 0_" .lO

.(mg,CaCO3/L)
Hardness
(mg CaCO3/L) _

Temperature Ot -L 1L__ _ _ _ _ ('C) ______ . ___" __ .____-__"_. "_,.-_"_-_" __. "____

[ ~~~~pH (S.U.). )•7i1,0 n •.05 ~~'".S ".nS .i_-

450 mg KCL'L Conductivity
(umhos/cm) I .•
Temperature. 2". t,(0c) -" '° . l , . - .t
pH (S.U.) -Sb -mog' -.-8 9 .5 -;W•-.,!, "n• '. -1

600 mg.KCl/L Conductivity

Temperature q."." "t.:S ! " -b

750 mg KCI/L DO (mg"L).., '.o
Conductivity to So is
(4mhos/cm)
Temperature

pH (S.U.) -1._ 8.1- -1.00 -,7771

DO0 (.g.L 7., (05" )4,

900 mg KCL/L Conductivity 1 L0
(pmhos/cm)
Temperature .q k 1 a 2.i1 7 ] 3~~~~(0c)-q. q • . - . _ .t z . I - ' • '

pH (S.U.) -1. &9 .1 I viQ. 1i Q-, I '-.'% j -1 -V) I .-I -1 -j 4&
DO (mg[L)

1~050 mg
kCI/L

Conductivity
L(Lrmhos/cm) I
Temperature
(0C)

a t-to 7- :) "., --Qa ,-.

Initial Final Initial - -Final Initial Final nitia- Final

STOCK Conductivt

__________ (pn-mhos/cm

4 L(. (-Ows' NO
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Environmental Testing Solutions, Inc.

1.14

1.12

1.10

1.08

1.06

1.04

1.02

, S PI I I I l I I I I i Ia ions)

USEPA Control Limits (+ 2 Standard Deviations)*
I I I

I I I 1 1 1 1 1 1 1 1

N

2.5

2.0

1.5

1.0

0.5

1.4

1.3

1.2

1.1

1.0

I - I I I I I . I I I I. I I

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

.. .. . . . . -
--

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

I I I .I I I I I I t I I I I I I

Laboratory Warning and Control Limits (10, and 25 Percentile CVs)
. . . . . .... . . . . . . . . . . . . . . . . . , . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . .. .. . . . . .,. . . . .. . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .• .. . . . . . . .....

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

I _ I I I i I I " 1I I I .. I I .~ I I [ I I I I I

0.9

flR
'J.U

-,NO M;,11,-IiA

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)
Warning Limits (mean IC25 ± S or SA.75)

"age 92 -of l10ontro1 Limits (meanIC25 ± SA2, SA'9 , or -2 Standard Deviations) .
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

est number Test date 7-day 'C 25  CT

(gIL NaCI) (g/L NaCI)

State and USEPA Laboratory
S Control Limits SA.O Warning Limits Sk25

CT - 2S CT + 2S CT-SA.,O CT+SAS0o

Laboratory

Control Limits

CT - s,25 CT + SA.25

USEPA

SA.7 5  Warning Limits
CT - S..7s CT + Sks7

USEPA

SA-90 Control Limits

CT - SASO CT + S. 9 O

Cv

2
3
4

5
6

.7

8
9

•10
"11

.12

13
14
.15
'16
.17
18
19
20

11-07-06
12-12-06
01-09-07
02-06-07

03-06-07
04-03-07

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

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

1.08 0.02 1.04 1.12 0.09 0.99
1.08 0.02 1.05 1.11 0.09 0.99
108 0.01 1.05 1..11 0.09 .0.99
1,08 0.01 1.06 1.11 0.09 1.00

1.08 0.01 1.06 1.11 0,09 1.00

1.09 0.01 1.06 1.11 0.09 11.00
1.09 0,01 1.06 1.11 0.09 1.00

1.08 0.02 1.05 1.12 0.09 1.00
1.09 0.02 1.06 1.12 0.09 1.00
1.09 0.01 1.06 1.11 0.09 1.00

1.08 0.02 - 1.05 1.11 0.09 1.00
1.08 0.02 1.05 1.11 0.09 0.99

1.08 0.02 1.05 1.11 0.09 0.99
1.08 0.02 1.05 1.11 0.09 0.99
1.08 • 0.02 1.05 1.11 0.09 0.99
1.08 0.01 1.05 1.11 009 0.99

1.08 0.01 105 1.11 0.09 0.99
1.08 0.01 1.05 1.11 0.09 0.99

1.08 0.01 1.05 1.11 0.09 0.99

1.17 0.18 0.90

1.16 0.18 0.89
1.17 0.18 090

1.17 0.18 090

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90
1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90

1.17 0.18 0.90
1.17 0.18 0.90

1.17 0.18 0,90

1.26 0.49 0.59

1.26 0.48 0.59
1.26 0.49 0.59
1.27 0.49 0.60
1.27 0.49 0.60

1.27 0.49 0,60
1.27 0.49 0.60
1.27 0.49 0.60

1.27 0.49 0.60
1.27 • 0.49 0.60
1.27 0.49 0.60

1.27 0.49 0.59
1.26 0.49 0.59
.1.26 0.49 0.59
1.26 0.49 0.59
1.27 0.49 0.59

1.26 0.49 0.59
1.26 0.49 0.59

1.26 - 0.49 0.59

1.56
1.56
1.57

1.57
1.57
1.58
1.58
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57
1.57

0.67
0.67
0.67
0.67
0.67
0.67

0.67
0.67
0.67
0.67
0.67

0.67
0.67
0.67
0.67
0.67

0.67
0.67
0.67

0.41
0.41
0.41
0.41
0.41

0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0.41
0,41
0.41
0.41
0.41

1.75 0.02
1.75 0,01
1.75 0.01
1.75 0.01
1.76 0.01
1.76 0.01
1.76 0.01
1.76 0.01
1.76 0.01
1.76 0.01
1.76 0.01

1.75 0.02
1.75 0.01
1.75 0.01

1.75 0.01
1.75 0.01
1.75 0.01
1.75 0.01

1.75 0.01

Note: . 7-d IC25 = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

CT = Central tendency (mean IC 25).

S = Standard deviation of the IC25 values.

Laboratory Control and Warning Limits
Laboratory control and warning limits were established using the standard deviation ofthe IC25 values corresponding to the I 0th and 25th percentile CVs. These ranges are more stringent than the control and warning

limits recommended by USEPA for the test method and endpoint.

SSA-1 5 Standard deviation corresponding to the 1 01h percentile CV. (SKISo = 0.08)

SA.2s = Standard deviation corresponding to the 25 ah percentile CV. (SA2 = 0.17)
uSEPA Control and Warning Limits

SA.75 = Standard deviation corresponding to the 75"' percentile CV. (SA.75 = 0.45)

S .9o= Standard deviation corresponding.to the 90 a' percentile CV. (S"_o = 0.62)
CV Coefficient of variation of the IC25 values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, 01.

54.55. 55



Precision of Endpoint Measurements

Ceriodaphnia dubia
Chronic Reference Toxicant Data

<• Environmental Testing Solutions, Inc.

Test
number

Control Control Mean
Survival Reproduction CT CV CT MSD PMSD CT

(%) (offspring/female)

for Control Mean
Reproduction

(offspring/female)

for Control
(%) Reproduction

CV (%)
(%) for PMSD (%)

1

2
3
4
5
6
7
8
9
10
11

12
13
14

15
16.
17.
18
19.
20

Note:

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

100
100
100
100
100
100
100
100
100

100
100
10.0
100
100

100
100
100
100
100

31.0
28.0
27.6
29.9
30.1
33.1
32.0
28.4
29.3
28.7
29.7
29.5
28.0
30.4
31.8
30.3
31.8
31.3
31.5
29.6

29.5
28.9
29.1
.29.3
30.0
30.2
30.0
29.9
29.8
29.8
29.8
29.6
29.7
29.8
29.9
30.0
30.1
30.1
30.1

6.3
6.7
4.9
7.6
6.0
4.4
8.5
7.5
6.0
7.5
5.7
9.4
6.1
5.6
5.5

6.6
4.9
6.4
8.0
7.7

6.5
6.0
6.4
6.3
6.0
6.3

.6.5

6.4
6.5
6.5
6.7
6.7
6.6
6.5
6.5
6.4
6.4
6.5
6.6

2.4

2.2

2.4

2.9
2.6.
2.2

2.7(

2.5

2.5
2.9

2.5
2.4

2.5
2.2

2.5

2.2

2.4

2.8

2.7
2.6

7.8
8.0
8.6
9.8
8.7
6.6
.8.4
8.7
8.5
10.0
8.4
8.2

8.8
7.2
7.9
7.3
7..7
9.1
8.5
8.8

7.9

8.1
8.6
8.6
8.3
8.3
8.3
8.3
8.5
8.5
8.5
8.5
8.4
8.4
8.3
8.3
8.3
8.3

8.4

CV = Coefficient of variation for control reproduction.
Lower CV bound determined by USEPA (10th percentile),= 8.9%.

Upper CV bound determined by USEPA (90th percentile) 42%

MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference

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

be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA ( 10 h percentile) = 13%.

Upper PMSD bound determined by USEPA (9 0 ,h 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 I and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

04-08-08
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
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North Carolina Acceptance Limit (< 40.0%)
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. USEPA Upper PMSD Bound (90"' percentile < 47.0%)
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•s da t, '

~Test date

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

- - Central Tendency (mean Control Reproduction, CV, or PMSD)
s.age 95o 1 .. ,V, orPMSD .± 2 Sadard Deviations)'9.501.... 0ontrol Limits (mean Control Rep~roduction C, o MD tnadDgin)....
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphnia dubia

CdNaCLCR #: 71"•

Dilution preparation information: Comments:
NaCI CHM number: C1AA- 17-o
Stock'preparation: 100 g NaCI]l (dissolve 50 g NaCI in 500 ml

deionized water)
Dilution prep (mg/L) 600 . 800 1000 1200 1 1400
Stock volume (mL) 9 12 15 18 . 21
Diluent volume (mL) 1491 1488 1485 1482 1479

Total volume (mL) 1500 1500 1500 1500 1500

Test organism source information: Test information:
Organism age: < 24-hours old- Randomizing template color: 0p1.A•0-.
Date and times organisms were born aeNoe io -m rO Incubator number and shelf
between: location: 2z
C u l t u r e b o a r d : 3 A 8 9_t o

Replicate number 1 2 S 4 5 _L6_ 7 8 9 0 YWT batch: .O
Culture board cup number: . I S. (0 1 .1 1 %_I_0 1

Transfer bowl information: H = -1.%5 SU Temperature= . C Selenastrum batch: O'r 14Ot

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst

renewal and feeding, or batch used
_ _ termination time

2 •

4 oL_12" __________ O i'O- ,

5

0+__ A4-04~cAo-c~

7 OcA-Is-ca 1505..2

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: <20% 7-day LC 5o > I qo,ý

% Adults having 3P", Broods: . 80% NOEC 1_0____

% Mortality: . ,20% LOEC. .

Mean Offspring/Female: 24 ,(a >_ 15.0 offspring/female ChV 109]S. q

% CV: 1-.17. <40.0% o IC 2 5 1069. "

Page96 of 105



Environmental Testing Solutions, Inc. Page 2 of 6

Species: Ceriodaphnia dubia CdNaCLCR#: ":

I
I

CONTROL Survival and Reproduction Data

Replicate number

Day_. 1 2 3 4 5 6 7 8 9 10
I Young produced • _. _ i _L 'O C

. Adult mortality d. _

Adlt"- -- *? -
2 Young produced _0

S mortality\ U
5 Young produced 6m' c 6 c ) I 0 D o I100 [:

Adult mortality _L -

4 Young produced _.O 1.. oT j
_ Adult mortality L- tU I U- IiJ I +

4 [Young produced [ I C- 15 I 0 o 10 1 0 L .•Adult mortalityI.'-Ik- I k--I %-- .1 I U I' %-_ I t.-I L- s
5 Young produced [o 13oo o o ~ L
[--A'dult mortality J J L L ~ .j I I u U

7 1Young produced tj~k V2. t-S t~ it. .: I' S %% A is
Total young produced Z -. R 51 ,30 % 7_• 3Z .3c.% I +

Final Adult Mortality . .- U. i • .. . U .
X for 3 d Broods >C.e -

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

Concentration: I
% Mortality: Cia !
Mean Offsprinf/Female: 2.6

1 600 m2 NaCI]L Survival and Reproduction Data

rDa___, _____ Replicate number 10_ _Day _____1 2 13 [415 6 7 8 9110
Young produced • 0 0 Q O) 0 0 0) 01

Adult mortality __ L %-- U [ '. '-.

.2 Young produced [ 1L",, .Q.__WA. lo -

_ Adult mortality ' .- I_ L,_,-_[
3 Young produced ___ ) _ _____ ) C-

I Adult mortality .• t_ I .. ._ I t. . t ...

[Adult mortality U U- I U {U-{L{ • ] U

5 Y o u n g p r o d u c e d 1 01,_ L .l.0 1 o
Adult mortality JLJ U- U IiU JU -

*6 Yo~ung produced t53 LOT 12 -lL T"1 ]o '3 i.
A Ault mortality J.JU t?\jXZJUJ- ~

* 7 Youngproduced ito , ,s 'S I q W 1 13 II, FTW
Total young produced 'A 3• 3¢ 4 2i " ". .

Final Adult Mortality U-LL . [

I

Ntote: ,Adult mortalitiy ýi live, U = Cead), 38 - split orood ýsingle bouuu sphlt uctweH -u uays),..J c oveil OVer kos p n1g
carried over with adult during transfer).

Concentration:

% Mortality: -
Mean Offspring/Female: . 29.1

iiPage 97 -of 105 g 7 1i0% -Red•ctionifrom Control: -6. .7"-
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Species: Ceriodaphnia dubia CdNaCLCR #: -1__

800 mg NaCIJL Survival and Reproduction Data

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

1 Youngproduced Q o _ 0_ C) C 0 Q 0

Ad ult mortality U..t--- .
2 Young produced [-T i i c ,, )

Adult mortality. -

3 Young produced [c ol o 0
IAdult mortality IL - - I-. 1.... 1~_ L.-.

4 Young produced %A

Adult mortality

7 Young produced ot. C) C)• 0 -C). CO)• • I1 k
__fAdultmortality __ L \ j if .I - .

Young produced i 2..1' 1 T A\I__ __ zTi)I
6 Adult mortalityjU[-'- _-I' fL~ __'I'I--

7 Young produced j W ,A %-,:s~(. W
Total young produced ZA "ok ". 22 V.. .. . -0 2B'

Final Adult Mortality -A-_7 -2T L.-. ._ -1- .
Note: Adult mortality (L = live, D = dead), SB split brood (single brood split between two days), CO =carry over (offspring
carried over with adult during transfer).

Concentration:
% Mortality: (51
Mean Offspring/Female: 2PC .O0
% Reduction from Control: 2-01t.

1000 mg NaCI/L Survival and Reproduction Data
Replicate number

Day 1 2 3 4 5 6 7 8 9 10

1 Young produced 0 C) 0 0 C) 0 001) c C.)
[ Adult mortality t... %- [ L. . L . _ ._ " t k--

2 Young producedT 01 61C ( 1
Adult mortality _. .. LIL.ILL I.P-II--

3 Young produced ]oI&1] I 0 1 0 I.J L(0]Cf
Adult mortality I•.1 1 '_. '.- I .I-- f._ [ I.. U. J t.

4 Young produced 1 1I4 113 1 Z(
Adult mortality I I

5 Young produced-F0 C! 01a1 ~I 1 ) c c.0 I0 )1 0 1c
_ Adult mortality I %. %-____ I_•I_
6 Young produced t.C)I ___ I -I II , tC17- L • I I of 10 "_ •__IAdult mortality I _ I.. L-- ._I l L..J -%- L-- I -. 17 -

7 Young produced 1.1 k3 k2 t12 . iz I t A -L'. Q). 1-6i

Total young produced . "S 37" ' • .a. • L - . J
Final Adult Mortality j - U . i U. .. 1._ U 7 ,, ._

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

Concentration:
% Mortality: 0O7. "

Mean Offspring/Female: • .- '
... Rediifisct fr6m Confiro: ... ."Page 98-of 105
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Page 4 of 6

Species: Ceriodaphnia dubia CdNaCLCR #: "__1

1200 mp- NaCI/L Survival and Reproduction Data

- Replicate number

.Day_, 1 2 3 4 5 6 7 8 9 10

1 Young produced Q C) 0C 0 C) I

Adult mortality ±j -L -- I'I L_- -I.-jk.-
Adult mortality j __ L. I ý- I1 - V I -

3 You ng produced Io Ic)I c) I) (3 0 C I0

] Young produced O C) T a oAdult morality t-

4 Young produced t -I -
_ Adult mortality x-[75 -i L. f_ IA[_-- I • 1 I.1 f1 ----

5 Young produced _ C_ ___ _ _ l _ _._
Adult mortality I _ _ _-- _ __ __ 1 _1_ - 16 Young produced L . n- 1 I ,I Adult m0,,,l, Iy L. Lt- t_ .L 1 •-I t- t_ . _ t

7 IYoungproduced "1 LA C) -"
Total young produced -1 tlk 13 10 2. ~ l~

Final Adult Mortality ] . L.. [ . ] . -16 \._ ,.-. [ - .. ..

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

Concentration:
% Mortality: [51. I• " ' ! ~~Mean Offspring/Female: [ 12.

% Reduction from Control: .

1400 mg NaCI/L Survival and Reproduction Data
_______ _Replicate number _ _

Day '_" 1 2 3 4 1 5 6 7 1 8 9 10

1 Young produced C o l 0o 1 !O! I__ 1) C _ C_I Adult mortality -- .. L-- - - - I -- ' - t---. ._.._
2 Young produced' 1_ 1 1 0 1 G 40 1 6 C 0_

_ Adult mortality 14__I+1A LI]--t LL L - L
T Young produced __C) I C) I oII0 I "T LC
_ Adult mortality "- t Ll - I U.I T ... -. I

4 Young produced __ z__ "

Adult mortality %_,--__
5]Young produced o.1 3 1 l C - 0 0- (O

Adult mortality [ . -I_- I -I I I % _-- _ I I
6 Young produced 3 _L 0 _ o _. ____

_-_ AdultmortalityI I i 1 •1•fI2 I-- 1Ie -1_LK
7 1 Young produced _ 0 3 t 0. . 0 " 0

Total young produced -3 , 1k ". .• " A 2- -

Final Adult Mortality L.. . .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).

Concentration: .

% Mortality: 07.
Mean Offspring/Female: Y.0

I Page 99of 105 .I. %-Reduction from Control: 1 &. S7.
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;••!EnvironmentalITesting Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals

Control
Replicate number TotalDay 1 12 3 4 15 6 7 18 9 10 Toa

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 3 4 3 5 3 3 33
0 0 0 0 0 0 0 0 0 0 0

6 11 10 14 12 11 1l 13 10 13 15 120
7 14 12 15 13 16, 16 13 15 14 15 143

Total 28 25 32 28 30 31 29 30 30 33 296

600 mg NaCI/L

Day Replicate number T otal
1 2 3 4 5 6 7 8 9 010

1 0 0 0 0 a0 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* 3 3 "4 4 3.3 3 -3 34
5 0 0 0 0 0 0 0 0. 0' 0 0
6 13 10 12 12 14 .11 10 13 12 10- 117
7 16 13 15 15 16 14 .14 13 16 14 146

Total 34 26 30 30 34 29 27 29 31 27 297

800 mg NaCIJL

Day Replicate number - Total
- 1 2 13 4 5 6 7 8 9 10 T
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 4 4 4 3 3 4 3 3 3 34
5 0 0 0 0 0 0 0 0 0 0 0
6 12 11 10 14 11 11 11 ,12 10 12 114
7 14 14 13 17 14 12 15 13 16 14 142

Total 29 29 27 35 28 26 30 28 29 29 290

1000 mg NaCI/L
Day Replicate number Total

Day 1 2 3 4 5 6 7 8 9 10 "
1 0 0 0 0 0 0 0 0 a o 0
2 0 '0 0 0 0 0 0 0 0 0 0

3 0 00 0 0 0 0 0 00 0
4 3 3 3 3 ,4 3 3 3 4 4 33
5 _ 0 00 0 0 o0i 0
6 10 11 9 10 12 12. 11 10 10 13 108
7 15 13 12 12 16 13 14 12 13 13 133

'"otal 28 27 24 25 32 28 28 25 27 '30 274

1200 mg NaCI/L
Replicate 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 2 0 0 3 3 3 1 2 0 17
5 0: 0 1 3 0 0 0 0 0 2 -6
6 6 9 6 4 7 2 5 5 8 3 55
7 8 4 0 7 6 2 4 7 3 5 46

Total 17 15 7 14 16 7 12 13 13 10 124

1400 mg NaCI/L
Replicate number Total

Day 1 2 3 4 5 6 7 8 9 10
- 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 0 0 0 2 0 1 3 1 1 3 11
5 1 0 3 0 2 0 0. 0 0 0 6
6 2 3 0 0 0 2 0 3 1 1 12
7 0 0 3 2 2 0 4 0 0 0 11

Total 3 3 6 4 4 3 -7 4 2 4 40



Ceriodaphnia dubia Chronic Reference Toxicant Test

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

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

•J Environmental Testing Solutions, Inc. Test number:

Test dates:

Reveiwed by:

CdNaCICR #74

April 08-15, 2008

, &r

Concentration Replicate number _ Survival Average reproduction Coefficient of Percent reduction from

.(mg/L NaCl) 1 *2 3 4 5 6 7 8 9 10 (%) (offspring/female) ,,ariation (t/.) control (%)

Control 28 25 32 28 30 31 29 30 30 33 - 100 29.6 7.7 Not applicable

600 34 26 30 30 34 29 27 29 31ý 27 100 29.7 9.3 -0.3

800 29 29 27 35 28 26. 30 .28 29, 29 100 29.0 8.3 2.0

1000 28 27 .24. 25 32 28 28 25 27 30 100 27.4 8.8 7.4

1200 17 15 7 14 16 7 12 13 13 10 100 12.4 28.0 58.1

1400 3 3 6 4 4 3 7, 4 2 4 100 4.0 37.3 86.5

Dunnett's MSD value: 2:593 MSD = Minimum Significant Difference
PMSD: 8.8 PMSD PercentMinimum 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 ina whole effluent toxicity test.

Lower PMSD bound determined by USEPA ( 1 0th percentile) = 13%.

Upper PMSD bound determined by USEPA (90th percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET -nterlaboratory
Variability Study (USEPA, 2001 a; USEPA, 2001 b).

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



.,' Environmental Testing Solutions, Inc.

Statistical Analyses

Start Date: 4/8/2008 -

End Date: 4/15/2008
Sample Date:

Test ID: CdN
Lab ID: ETS

Protocol: FW(

Ceriodaphnia Survival and Reproduction Test-Reproduction
IaCICR Sample ID:

-Envir. Testing Sol. Sample Type:

CHR-EPA-821-R-02-013 Test Species:

REF- Ref Toxicant
NACL-Sodium chloride

CD-Ceriodaphnia dubia

Comments:
Conc-mg/L 1 2 3 4. 5 6 7 8 9 10

D-Control 28.000 25.000 32.000 28.000 30.000 31.000 • 29.000 30.000 30.000 33.000

600 34.000 26.000 30.000 30.000 34.000 29.000 27.000 29.000 31.000 27.000
800 29.000 29.000 27.000 35.000 28.000 26.000 30.000 28.000 29.00 29.000

1000 28.000 27.000 24.000 25.000 32.000 28.000 28.000 25.000 27.000 30.000
1200 17.000 15.000 7.000 14.000 16.000 7.000 12.000 13.000 13.000 10.000

1400 3.000 3.000 6.000 4.000 4.000 3.000 7.000 4.000 2.000 4.000

Transform: Untransformned Rank I-Tailed Isotonic

Conc-mg/L Mean N-Mean' Mean, Min Max CV% N Sum Critical Mean N-Mean

D-Control 29.600 1.0000 29.600 25,000 33.000 7.671 10 29.650 1.0000

600 29.700 1.0034 29.700 26.000 34.000 9.262 10 103.50 75.00 29.650 1.0000
800 29.000 0.9797 29.000 26.000 35.000 8.289 10 90.50 75.00 29.000 0.9781

J1000. 27.400 0.9257 27.400 24.000 32.000 8.806 10 78.00 75.00 27,400 0.9241
*1200 12.400 - 0.4189. 12.400 7.000 17.000 27.988 10 55.00 75.00 12.400 0.4182
*1400 4.000 0.1351 4.000 2.000 7.000 37.268 10 55.00 75.00 4.000 0.1349

Auxiliary Tests Statistic Critical Skew Kurt

Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.06443608 1.035 0.13583268 0.20973463
Bartlett's Test indicates equal variances (p 0.30) 6.04413986 15.0862722
Hypothesis Test (I-tail, 0.05) NOEC LOEC ChV TU.
Steel's Many-One Rank Test 1000 1200 1095.44512
Treatments vs D-Control

Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL Skew
IC05 , 904.0625 119.866905 500 1008,5744 -1.5061
IC0• 1009.53333 33.8804056 909.793846 .1026.79054 -4.1474
IC15 1029.3 11.0645749 1010.98453 1044.77374 -2.3204

IC20 1049.06667 9.00623974 1031.52481 1064.62874 -0.0865
IC25 1068.83333 8.76984615 1051.34159 1084.63576 -0.0832
IC40 1128.13333 9.83797147 1107.13978 1146.30303 -0.1673
IC50 1167.66667 11.7104665 1143.50156 1187.52409 -0.1347

04-08-08



F. Environmental Testing Solutions, Inc.

Statistical Analyses

f-b VAL•LCJ)LAT16t-1 Ot•!L•. Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 4/8/2008 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 4/15/2008 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-82 1-R-02-013 Test Species: CD-Ceriodaphnia dubia

Comments:
Conc-mg/L 1 2 3 4 5 6 7 8 9 10

D-Control 28.000 25.000. 32.000 28.000 30.000 31.000 29.000 30.000 30.000 33.000
600 34.000 26.000 30.000 30.000 34.000 29.000 27.000 29.000 31.000 27.000
800 .29.000 29.000 27.000 35.000 28.000 26.000 30.000 28.000 29.000 29.000

1000 28.000 27.000 24.000 25.000 32.000 28.000 28.000 25.000 .27.000 30.000
1200 17.000 15.000 7.000 14.000 16.000 7.000 12.000 13.000 13.000 10.000
1400 3.000 3.000 6.000 4.000 4.000 3.000 7.000 4.000 2.000 •4.000

Transform: Untransformed ] l-Tailed
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

D-Control 29.600 1.0000 29.600 25.000 33.000 7.671 10
600 29.700 1.0034 29.700 26.000 34.000 9.262 10 -0.088 2.287 2.593
800 29.000 0.9797 29.000 26.000 35.000 8.289 10 0.529 2.287 2.593

1000 27.400 0.9257 27.400 24.000 32.000 8.806 10 1.940 2.287 2.593
*1200 12.400 0.4189 12.400 7.000 17.000 27.988 10 15.166 2.287 2.593
*1400 4.000 0.1351 4.000 2.000 7.000 37.268 10 22.572 2.287 2.593

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.06443608 1.035 0.13583268 0.20973463
Bartlett's Test indicates eqiial variances (p = 0.30) 6.04413986 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett'sTest 1000 1200 1095.445.12 2.59342303 0.08761564 1222.73667 6.43148148 5.5E-33 5,54

Treatments vs D-Control

04-08-08
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Environmental Testing Solutions, Inc. Page 5 of6

Species: Ceriodaphnia dubia CdNaCLCR #: "1_q

Daily Chemkfrv:

Concentration Parameter

DO (mgL) 40.6 8. 8.0.O
CONTROL Conductivity

(tmhos/cm) 31)
Alkalinity
(mg CaCO3/L)

Hardness
(mg CaCO3/L) q L

Temperature
__ _(0c)....... 0C'_ _.7 ,_ _. _ " __, _,. .---. , -

0.,c(D

pH (S.U.) -6. 7 K}11 q 2 1I,' I _ 1!t'&'4,, i qq
DO (m-/L)

600 mg NaCI/L Conductivity
(pmhos/cm) I-_ _

LOD~

Temperature
(0C) 74zA .L I A1 . I -"L ."',

I. I 9 4
PH (S.U.) UI '4.• I "4--.PP• I 1-7.-Lbt, I a-1,,a -A 11 Iný 1Q5
DO (rag/L)

800 mg NaC/L Conductivity
(pumhos/cm) I 180o 20oo
Temperature
(0C)

pH_(S.U.) 9IC) _ _j th3
DO (rngL) 191. ) ~v

1000 mg NaCZ/L Conductivity
(iimhos/cm) A II (D

Temperature &v. ~ '. V. A' L.(0c)

q9-.4

PH (S.U.)
DO (mg/L)

1200 mg NaCI!L Conductivity
(Fimhos/cm)

4:1" 7).C) -.I.. ,

a~Lj5?)/o ~a

Temperature
(0C)

I.-
pH (S.U.)
DO (meL)

'1400 mg NaCI/L Conductivity
(pmhos/cm)

2q-1 m -o X- .- Lq' 0

" ')- I4A -1. A3 (z3 q Žx.•z•.

Temperature
(0C)

STOCK Conductivity ]

______________I (pInhos/cm) 1i

Initial Final Initial I Initial I1 Final

I Page 104 of 105 4AoCet L--C 0N TAI p~ ,Ft,(
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Environmental Testin2 Solutions, Inc. Page 6 of 6

Species: Ceriodaphnia dubia CdNaCLCR #: -1 '-A

______________ ~Day _ _ __ _ _ _

_ _ _ __ 3 4 5 6
________ Analyst *'- 

0 LConcentration Parameter. glupH (S. U .) 6 ,03 1'0 
.Ck.4

D O (m g /L ) is. 1 .', "-
CONTROL Conductivity(ýimhos/ m) - .

(mg CaCO 3/L)

Hardness
(mg CaCO 3/L)
T e m p era tu re l A i " 2 ."-.1 - L ' . -
pH_._. ( S.°C) O ,-W_. _ ',._, _ ,.__ . , .'__ "_, __ ., -,.__

DO (mg/L) E10

600 mg NaCl/L Conductivity
(.imhos/cm)
Temperature .41 -

p H ( S .U .) .c 0 •.j 1 j 1 . €1 7 "1. ¶11 - . 8 7. 7.
D O ( m g / L ) . I -t o 7 .+ 0

800 mg NaCI/L Conductivity .. ,O(0,

Temperature 7.S - . -24 .k

pH (S.U .)q•Y q i 8.01 M A9 , "*'1 -i..% 1 .q ' , .
DO (mg/L) 1-1 .0 1. - 1. '1 1. "/ 21 ".

1000 mg NaCI/L Conductivity
( •imhos/cm)
Temperature . .- IS 2 -to". ..~(oC)

pH (S.U .) '-T.()Lq ..9 5 7.91.o 1 .9 0 1 .01, " -1 * C . . i.
DO (mg/L-) ,.. - 5 -1".- 1q . l.i

1 2 0 0 m g .N a C i / L C o n d u c t i v i t y ý9 -,_-3 0
-(pnmh os/cm)

Temperature "L, " " .9 lk. , 4. -0C)

nH (S& )1 g II 7.'i7 I 7.95 Ii i.i, I -i.q, " I- 10 0 -1. %r '~ 1.1
-- J -1 -9 1 .9 1 1 41 1 7- .

DO (mg/L)
1400 mg NaCI/L Conductivity

(lmhos/cm)
Temperature
(0C) -1-1 -4 P74----- -----

Initial "tFin a I initial FnlI IiiiI Final, ]Initial Final

4
STOCK Conductivity

(ýLmhos/cm)
- 9

M Page 105-of 105



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

Name TVA - SEQUOYAH NUCLEAR PLANT

Address P.O. BOX 2000
(INTEROFFICE S B-2A)
SODDY - DAISY. TN 37384

Facility TVA - SEQUOYAH NUCLEAR PLANT
Location HAMILTON COUNTY

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM, (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR) (SUBR 01 )

Form Approved.

OMB No. 2040-0004

TN0026450 103 G F-FINAL
PERMIT NUMBER i DISCHARGE MBER LOW VOL. WASTE TREATMENT POND

MONITORING PERIOD ' I EFFLUENT

YEAR t MO DAY

From L 081041011ATTN: Stephanie A. Howard

YEAR MO DAY NO DISCHARGE

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY.OR CONCENTRATION NO. FREQUENCY SAMPLE
EX OF 'TYPE

ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM. AVERAGE MAXIMUM UNITS

PH SAMPLE ** 7.6 .. 8.9 12 0 13 / 30 GRAB
MEASUREMENT

00400 1 0 0 .....P..MIT 90 THREE/ 3 GRAB

EFFLUENT GROSS VALUE REQUIEMENT MAXMU WEEK ~7~ -.

SOLIDS, TOTAL SUSPENDED SAMPLE 66 80 26 9 19 0 5/30 GRAB

00530 1 0 0 4-PFRMIT ~ 380 12i50> LBS/DY 30 . ~ 100 1 MGIL < WEEKLY GRA.B
MEASUREMENTI

EFFLUENT GROSS VALUE MOE- AVG MOAVG DAILYMX
OILAND GREASE SAMPLE <47 <58 26 5 <6 19 0 53 GRAB

MEASUREMENT

00556 1 0 0 IT190 LBS/DY . .15. 20. MG.L .WEEKLY GRA
EFFLUENT GROSS VALUE MO. AV AL XMOAG DIYM

FLOW, IN CONDUIT OR THRU SAMPLE1.138 1.473 0 3 0 "*

TREATMENT PLANT 03MEASUREMENT

500.50 1.0 0 F PRiTj\ REP~ORT RERORT~ MGD -. Ai$SEE TOTALZ~
REQýUIREMFNT§<EFFLUENT GROSS VALUE MO A v' VG. DAILY'ýMX~ PERMIT,

SAMPLE
MEASUREMENT

-REQUIREMENT•~~ •""•... " i 1 .. 4Yy <4

SAMPLE
MEASUREMENT

.FPERMiT~ .<2

SAMPLE
MEASUREMENT"'

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my ) / TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel dL.e"

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engin670eer0 1

Site Vice President information, the information submitted is, to the best of my knowledge and belief, true, ._423 843-6700_08 05 13
accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER

TYPED OR PRINTED 
I NUMBER YEARMO DYCODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1



IERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

'4ame TVA - SEQUOYAH NUCLEAR PLANT

Nddress. P.O. BOX 2000

.- INTEROFFICE SB-2A)
SODDY - DAISY TN 37384

-acility TVA - SEQUOYAH NUCLEAR PLANT

.ocation HAMILTON COUNTY

,TTN: Stephanie A. Howard

NATIONAL POLLUTANT. DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004

T06450- -] 107 G F-FINAL

IUMBER DISCHARGE NUMBER METAL CLEANING WASTE POND

MONITORING PERIOD I
SoDAY 

YEAR I MO I A
From08 0 01] Tol 08 1 04 1130

EFFLUENT

NO DISCHARGE x ...

NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE

EX OF TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE ******** ******** *******1
MEASUREMENT

00400 1 0 0 RýUPERMEN 6.0 9.0.~ SU ~ 'DAIILY< GRAB~
EFFLUENT GROSS VALUE :' ,< KMINIMUJM ' ~MAXIMUMT
SOLIDS, TOTAL SUSPENDED 19SAMPLE ******** ** -******* ******1MEASUREMENT**1

00530 1 0 0 GPERMIT *** **************** *****L DAILY COMPO
MRESUIREMENT " 19

EFFLUENT GROSS VALUE D Mx: .
OILSADORESE SAMPLE ******** ******** 9 •

MEASUREMENT 19

00556 1 0 0 P~ERMIT 15* ******** ***~-- 4~~i MGIL '~~DAILY GRAB3

EFFLUENT GROSS VALUE REQIEMENT I .'• . : 'DAIL-YMX.
PHOSPHORUS, TOTAL (AS P) SAMPLE ******** ***********

00665 1 0 0 F IPERMIT~ **~~, **** *** *~ 1.0 MGIL 'DAILY COMPOS

EFFLUENT GROSS VALUE REQUIAREMENT

COPPER, TOTAL (AS CU) SAMPLE19
MEASUREMENT

01042 1 .0 0 E0 ,-:MG/L .DA. ILY J-ýO.MPOs

EFFLUENT GROSS VALUE E0II4NT' VDAILY MVXI
IRON, TOTAL (AS FE) SAMPLE ******** ******** ***19

MEASUREMENT 19

01045 1. 0 0 PERMIT **,'--**** ,,.**** >, 10ML'DIYC PO
EFFLUENT GROSS VALUE REUIEMN 1. 1,,-, DAILAIYYbMo

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT 03

......................... .... .................................... ......... DJ ..........
~PERMIT F REPORT

REQUIREMENTFM V
REP ORT

DAJILY MX.
MGD cALCTD

.NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ICertify under penally ot law thaI this document and all attachments were prepared under my . fjdirection or supervision in accordance with a system designed to assure that qualified personnel , /7fJ.jL. I --.-

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or '-t'.
persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer
information, the information submitted is, to the best of my knowledge and belief, true,

Site Vice President accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibilit~of.fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT

TYPED OR PRINTED-.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

No Discharge this Period

EPA Form 3320-1 (REV 3199) Previous editions may be used Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facilitv Name/Location if Different)

Name TVA - SEQUOYAH NUCLEAR PLANT

Address P.O. BOX 2000
(INTEROFFICE SB-2A)
SODDY - DAISY TN 37384

Facility TVA - SEQUOYAH NUCLEAR PLANT
Location HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

TN0026450 110 G F - FINAL

PERMIT NUMBER DISCHARGE NUMBERI RECYCLED COOLING WATER

I " MONITORING PERIOD - EFFLUENT

Form Approved.

OMB No. 2040-0004

IoYEAR I MO DAY YEAR MO DAY
From[ 08jj~ ToL 4K NO DISCHARGE

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
EX OF TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG. SAMPLE 0******* *04* 04
CENTIGRADE MEASUREMENT

000MI0 Z K0 DEG C 1 ** -:38.3KI DEG C D AAILY-/ .GRABŽ4A

INSTREAM MONITORING DAL MXEURMN -F#~/. 44.44 4

PH .SAMPLE ******** ******** ********** 1PH 12
MEASUREMENT•

00400 1 0 0 PRI ** ****.< ** 6.0 9.0 ýSU WEEKLY, GRAB'
EFFLUENT GROSS VALUE EUREO...ENT MINIMUM ' K MAXIMUM..
SOLIDS, TOTAL SUSPENDED SAMPLE ******** , *** ******** **********: E~~j 19

MEASUREMENT

EFFLUENT.GROSS VALUE R E. DAILY MX.-
OIL AND GREASE SAMPLE ******** ******** ******** ******** 19

MEASUREMENT ,,

00556 1 0 0 P'PERM IIT ..... ... DAILY G B.......... '******* 15 MGIL "-DAILY'\GRABT

EFFLUENT GROSS VALUERQIEEN . 4 DAILY MX
FLOW, IN CONDUIT OR THRU SAMPLE 03***
TREATMENT PLANT MEASUREMENT

50050 1 0 0 P.. lk "Pr1 REPORT' REPORT MGD ~ '~'DAILY'CATD

EFFLUENT GROSS VALUE MOIAY •A;MILYA:M" 4D'4 I[MX 44444, 4:•

CHLORINE, TOTAL RESIDUAL SAMPLE
MEASUREMENT

** ** * * * * * * **** * * * ** * ** * *

19

MGIL50060 1 0 0

EFFLUENT GROSS VALUE

PERMIT< 4

REQUIR'NENT
- '4, .4.44. '4>0%

.4" 4 4, 44 44~4

.-*.* DAI>I M0.10
KK~2~KID41LY MX

V, E-.KLY" GRA. .

I ..,, .,.. ~ .......... I.....................................................................I
SAMPLE

MEASUREMENT

PýR~MIT<.
4 , 4.., '44.44..~

444
4 '4 4

44 4, 44 ~I.,4.
4

h 44

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my - ,/ II N 1
direction or supervision in accordance with a system designed to assure that qualified personnel • , ,j_.

TimothyP. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer
information, the information submitted is, to the best of my knowledge and belief, true, _

Site Vice President accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

No Discharge this Period

EPA Form 3320-1 (REV 3EPA Form 3320-1 (REV 11991 Previous editions may be used Page 1 of 1
3/99) Previous editions may be used Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facilitv Name/Location if Different)

Name TVA - SEQUOYAH NUCLEAR PLANT
Address P.O. BOX 2000

.(INTEROFFICE SB-2A)
SODDY - DAISY TN 37384

Facility TVA - SEQUOYAH NUCLEAR PLANT
Location HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE MONITORING REPORT (DMR)

TN002645 110" T

PERMIT NUMBBER IDISCHARGE NUMBER
• I ~MONIT RING PERIODI

I YEAR MO DAY

From, 081041011 To L 08 ýJ104 30o

MAJOR Form Approved.

(SUBR 01) OMB No. 2040-0004

F - FINAL

RECYCLED COOLING WATER

EFFLUENT

... NO DISCHARGE. @ ...

NOTE: Read instructions before completinq this form,

PARAMETER . QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREQUENCY SAMPLE
EX OF TYPE

ANALYSISAVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

IC25 STATRE 7DAY CHR SAMPLE ** 23

CERIODAPHNIA MEASUREMENT

TR3B 1 0PERMIT rip PERCENT SM
TRP3B 1 0 0 . .. M COMPOS•
EFFLUENT GROSS VALUE .? wMINIMUM . ....- , - ANNUAL'

,IC25 STATRE 7DAY CHR SAMPLE *, * 23
;PIMEPHALES MEASUREMENT

1TRP6C 1 0 0 P ERIMIT 45.2 ** "ý~PERCENT SEMHI COMPOS,
EFFLUENT GROSS VALUE REQ'rF'ME:T' :.' ;z.MINIMUMANNUAL

SAMPLE
MEASUREMENT

~PERMIT

SAMPLE
MEASUREMENT

-RQ IE ET I. L

SAMPLE
MEASUREMENT

REUI REVENT 2...

SA M PLE ENT
MEASUREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMEN' ;.. <-.. .. ...

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my f) 4/--TELEPHONE DATE
direction or supervision in accordance with asystem designed to assure that qualified personnel -

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer

Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, . 423 843-6700 08 05 13
accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE

P information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR MO DAY
TYPED ORPRINTED " CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Referen'ce all attachments here)

No Discharge this Period

EPA Form 3320-1 (REV 3/96) Previous editions may be used Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)

Name TVA - SEQUOYAH NUCLEAR PLANT
Address P.O. BOX 2000
.... JINTEROFFICE SB-2A)

SODDY - DAISY TN 37384
Facil__itv TVA - SEQUOYAH NUCLEAR PLANT
Location HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPOES) MAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

TN0026450 " 77T7116 G I F - FINAL

PERMIT NUMBER DISCHARGE NUMBER] BACKWASH

MONITORING PERIOD EFFLUENT

Form Approved.

OMB.No. 2040-0004

YEAR MO DAY M I DAYI

From 08 04 01 TO I J8!IiO NO DISCHARGE Z **

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.
EX

FREQUENCY SAMPLE
TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

OF
ANALYSIS

DEBRIS, FLOATING (SEVERITY) SAMPLE *0 9A 0 1 / 30 VISUAL
MEASUREMENT

01345 1 0 0 ~PE T~REPORT p PASSO •SEE VISUAL
EFFLUENT GROSS VALUE UMT TFAILI PERIiT

OIL AND GREASE VISUAL SAMPLE 0 1 / 30 VISUAL
MEASUREMENT 94

84066 1 0 0 PERMIT REPORT YES=E

EFFLUENT GROSS VALUE P.EASUIREMENT MO TOTAL N00 PERMIT
SAMPLE

MEASUREMENT

SAMPLE7
MEASUREMENT

REQUIRE-MENT

SAMPLE
MEASUREMENT

SAMPLE

MEASUREMENT

P ERMIT,

SAMPLE
MEASUREMENT

PERMIT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

I Certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIV
OFFICER OR AUTHORIZED AGENT

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS. (Reference all attachments here)

Operations performs visual inspections for floating debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page I of 1



PERMIT-EE NAME/ADDRESS (Include Facility Name/Location if Different)

Name TVA - SEQUOYAH NUCLEAR PLANT
Address P.O. BOX 2000

-jINTEROFFICE SB-2A)
SODDY - DAISY TN 37384

Facility TVA - SEQUOYAH NUCLEAR PLANT
Location HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE MONITORING REPORT (DMR)

TN00245 117 G
PERMIT NUMBER DISCHARGE NUMBERI

MONITORING-PERIOD

MAJOR

(SUBR 01)

F - FINAL

BACKWASH

EFFLUENT

Form Approved.

OMB No. 2040-0004

SYEAR_ MO DAY I
From 08 104 01 To 08 04 30 NO DISCHARGE El ***

NOTE: Read instructions before completinl this form.

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my .
direction or supervision in accordance with a system designed to assure that qualified personnel a.s • 0. -(

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or

persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer
Site Vice President information, the information submitted is, to the best of my knowledge and belief, true,

accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVI
_ __ _ information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT

I TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachmenfs here)

Operations performs visual inspections for floating debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3/99) Previous editions may be usedPae1o1 Page 1 of 1



.RMITTEE NAME/ADDRESS (Include Facility NamelLocation if Different)
tine TVA - SEQUOYAH NUCLEAR PLANT
fdress P.O, BOX 2000

(INTEROFFICE S B-2A)
SODDY - DAISY TN 37384

iCilitv TVA - SEQUOYAH NUCLEAR PLANT
)xation HAMILTON COUNTY- -

TTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT (DMR) (SUBROI)

Form ApprUvou.

OMB No. 2040-0004

0026450 j I 118 G -F-FINAL
•PM! IT NUMBER ] DISCHARGE NUMBER WASTEWATER & STORM WATER

MONITORING PERIOD 1 EFFLUENT
I

.Frorno *** NO DISCHARGE Fxx

NOTE: Read instructions before completing this form.

PARAMETER

)XYGEN, DISSOLVED (DO)

)0300 1 0 0

-EFFLUENT GROSS VALUE

3OLIDS, TOTAL SUSPENDED

SAMPLE
MEASUREMENT

QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAaGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
I I I - I* I

* * ***** *

19

. ...... ... ...... .... .......... .............. .... ........ ....... . ... I . ............... ....................... .......~PERMIT~
REQUIREMEN T- -

2.0 2 ~&/~ ~m-~:
MG/L I WI _H1_/

VWEEK-
GRAB

DAILY MN
SAMPLE

MEASUREMENT
** ** * * *

19

. ............. .. ... ......... ..... .... ....... .... ....... . ... ........ k ...... .... ...............

00530 1 0 0

EFFLUENT GROSS VALUE

PERMýIiT ~ ~ *~

REQIF U EMEIJr- -.-

*******~ ~ 17 4Vi 100 .MG/L MGIL TWI EE
GRAB

SOLIDS, SETTLEABLE SAMPLE ******** ******** ******** 2E** 25
MEASUREMENT

IEFFLUENT GROSS VALUE , ~--4 -" . I---'.DAILY mxMOT
FLOWIN CONDUIT OR THRU SAMPLE 03********* **

TREATMENT PLANT MEASUREMENT.

50050 1 0 0 <PERMIT -~ -REPORT, REPORT - MGD O. ~ ,~. ' NCE/ ESTIMA 1

EFFLUENT GROSS VALUE •Q ,..... '" MO AVG , .. DAILY MX,; -B...ATC.H.

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLEMEASUREMENT'

'.ER W4', , ., .-4"~'4 4 s

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER It Certify under penally of law thaI Ihis document and all attachments were prepared under my LL ),f, .'. TELEPHONE DATE
tirection or supervision in accordance with a system designed to assure that qualified personnel 0., 't - -

Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the Principal Environmental Engineer
information, the information submitted is, to the best of my knowledge and belief, true, 423 843-6700 08 05 13

Site Vice President accurate, and complete. I am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED ORPRiNTED " information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREAc NUMBER YEAR MO DAY
TYPED OR PRINTED ________________________ _______________CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

During this reporting period; there has been no flow from the Dredge Pond other than that resulting from rainfall.

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1-


