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

July 9, 2003

State of Tennessee

Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section

6™ Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah
Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR JUNE
2003

Enclosed is the June 2003 Discharge Monitoring Report for Sequoyah Nuclear Plant.
Please contact me at (423) 843-6700 if you have any questions or comments.

dpoheni O dbroacd

Stephanie A. Howard

Acting Environmental Supervisor
Signatory Authority for

Richard T. Purcell

Site Vice President

Sequoyah Nuclear Plant

Enclosure
- c¢ (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

Printad on recycled paper



PERMITTEE NAME/ADDRESS (Include Facility NameA.ocation if Diffsrent)

Name TVA - SEQUOYAH NUCLEAR PLANT
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ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)
DISCHARGE MONITORING REPORT (OMR)

TN0026450

101 G
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NOTE: Read instructions before completing this form.
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Richard T. Purcell |property gather and evaluate the

parsons who manage the system, of those p

information, the information submitied is , tolmboﬂdmyknowlodgowboud lmo

Site Vice President ueunu mdcunplm lmmMMmﬂwﬁMmmoﬂwmimmm
' ibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

NAMETITLE PRINCIPAL EXECUTIVE OFFICER |t Certify under peraily of law that this document and all attachments were preparad under my
diraction or supervision in accordance with a sysiem designad fo assure that quelified personnel
Wmnmmnuauﬁmmdemmw

- a 14 { TELEPHONE DATE

Acting Environmental Supervisor 423 843-6700 03 | o7 14

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA | NUMBER |YEAR| MO | DAY

CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Referenca all altachments here)

No closed mode operation. The following injections occured: 1. PCL-222 (max. calc. conc. was 0.067mg/L—limit 0.100mg/L) 2. CL-363 (max. calc. conc. was 0.011mg/L—limit 0.100mg/L) 3. PCL-222/PCL-
401 (max. calc. conc. was 0.023mg/L—limit 0.100mg/L) 4. H-130M (max. calc. conc. was 0.030mg/L—-limit 0.050mg/L.) 5. H-130M (low detection level analytical method was 0.040mg/L~fimit 0.050mg/L.)

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility NemeAocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address __P.O. BOX 2000 e e e e
— _ _ _(NTEROFFICESB2A)__ __ _ _ _ — — — —— TN0026450 101 G F - FINAL
———-SQDDY-DAISY___TN37384_______ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facliy_ _TVA-SEQUOYAHNUGLEARPLANT _ _ _ — _ : :
Location HAMILTONGOUNYY _ ONITQRING PERIO| EFFLUENT
R DAY YEAR DAY
** NODISCHARGE [ |
. From| 03 [ 06 | 01 | To[ 03 [ 06 | 30
ATTN: Stephanle A. Howard ' ' NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.” [FREQUENCY] SAMPLE
EX | TYPE
, AVERAGE MAXIMUM UNITS MINMUM | AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - C, RATE OF SAMPLE sewsanee e v R sunnany 0.4 0 | 30/30 [CALCTD
CHANGE MEASUREMENT ' 62
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EFFLUENT GROSS VALUE
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01022 1t 0 O
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Centify under penalty of law that this d nt and all attachments were prepared under my TELEPHONE DATE
direction or supervision in sccordance with a system designed to assure that qualified personnel
Richard T. Purcell property SIMM and cv{::mo the Hmﬂ“m submitted. Based on umuury of the "f.'.'.m o
|persons manage the system, or persons directly responsi gathering i .
Site Vice President information, the information submitted is . (o tha best of my knowlsdge and betief, rve, Acting Environmental Supervisor 423 843-6700 03 o7 14
8 Vice Fresiden wmmm compies. | am avare et ﬁ::-‘d are sigrificank penaties for submiting fise SIGNATURE OF PRINCIPAL EXECUTIVE .
TYPED OR PRINTED o OFFICER OR AUTHORIZED AGENT G%EDIE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
CCW data for June 2003 is attached. Quarterly veliger monitoring information is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 2 of 2




CCW CHANNEL

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

06/16/2003 0900 <0.5mg/lL 06/19/2003 1942 JBR

CCW TRENCH

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

06/16/2003 0905 0.5 mg/L 06/19/2003 1905 JBR




Number of Asiatic Clams

SQN Forbay Clam Graph

Sequoyah Nuclear Plant Forebay
Clam Densities
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Number of Zebra Mussels Per Cubic Meter

& Percent Settlers

SQN Forbay ZM Graph

Sequoyah Nuclear Forbay Zebra 'Mussel Densities
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Sample M;;'h:,"' % Settlers 'rev:::..{c) s;';‘:’:’ c:::::::}:“, Tev:“:_’('c) LOCATION  SUB LOCATION " COLLECTED BY
4/8/03 0 0 13.0 4/8/03 - 31 13.0 Intake Intake Forebay QUANT Jones-Brier/Lehman
4/8/03 0 0 13.0 4/8/03 0 13.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery/Jones-Brier
4/10/03 0 0 12.0 4/10/03 68 12.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
4/14/03 0 .0 15.0 4/14/03 0 15.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
4/17/03 0 0 15.0- 4/17/03 0 15.0 Infake Intake Forebay QUANT Wanda Allen/Ron Lowery
4/21/03 0 0 16.0 4/21/03 0 16.0 .Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
4/24/03 0 0 15.0 4/24/03 0 15.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
4/28/03 0 0 19.7 4/28/03 0 19.7 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
5/1/03 0 0 18.0 5/1/03 0 18.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
5/5/03 0 0 19.0 5/5/03 - 379 19.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
5/9/03 0 0 19.0 5/9/03 213 19.0 Intake Intake Forebay QUANT Ron Lowery/M.G. Beavers
5/12/03 0 0 18.0 5/12/03 144 18.0 Intake Intake Forebay QUANT Ron Lowery/R.D. Nunley
5/16/03 0 0 19.0 5/16/03 720 19.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
5/19/03 0 0 19.0 5/19/03 5,248 19.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
5/22/03 0 0 20.0 5/22/03 2,074 20.0 Intake Intake Forebay QUANT Ron Lowery/M.G. Beavers
5/28/03 0 0 23.0 5/28/03 129 23.0 Intake Intake Forebay QUANT Ron Lowery/D. Angel
5/29/03 0 0 21.0 5/29/03 83 21.0 Intake Intake Forebay QUANT Ron Lowery/D. Adcock
6/5/03 0 0 23.0 6/5/03 220 23.0 Intake Intake Forebay QUANT Ron Lowery/E. Childers
6/6/03 0 0 22.0 6/6/03 1,976 22.0 Intake Intake Forebay QUANT Ron Loweryl/J.l. Childers
6/9/03 59 0 240 6/9/03 132 240 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
6/11/03 0 0 23.0 6/11/03 1,792 23.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
6/16/03 0 0 24.0 6/16/03 333 240 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
6/19/03 126 50 23.0 6/19/03 1833 23.0' Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
6/23/03 0 0 23.0 6/23/03 2,991 23.0 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery
6/25/03 10 0 24.0 6/25/03 955 240 Intake Intake Forebay QUANT - Wanda Allen/Ron Lowery
6/30/03 0 0 24.0 6/30/03 1832 . 240 Intake Intake Forebay QUANT Wanda Allen/Ron Lowery




PERMITTEE NAME/ADDRESS  (Inchids Facility Name/Location if Differsnt) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NVPDES) MAJOR Form Approved.

Name ___TVA - SEQUOYAH NUCLEAR PLANT , DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address P.O.BOX2000 __ __ __ . '
o __ C(NTEROFFICESB-2A) _ __ _ _ TN0026450 101 T F - FINAL
E_..._S.Q_D.DI.-Q.N.QY_ INoraes PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
aciiity__ _TVA-SEQUOYAH NUCLEARPLANY _ __ __ __ __ __ . o
Location HAMILTONGOUNTY __ _ _ _ — "~ — MONITORING PERIOR __ EFFLUENT.
. EAR DA YEAR |_MO_| DAY -
: *+ NODISCHARGE [ | **
. From| 03 | 06 | 01 Tol 03 [ 06 | 30 ,
ATTN: Stephanie A. Howard : S . NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING ' QUALITY OR CONCENTRATION NO. [FREGUENCY] SAMPLE
- : EX TYPE
. AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE hbdebid o] huduininidadeded - >100 balababdadobobed Ldd it i 23 0 1/90 |COMPOS
CERIODAPHNIA MEASUREMENT :
TRP3B 1 0 0 A PERMITRS e T » ( £
EFFLUENT GROSS VALUE ARhAYIREMENT, i (i ?’5:" o
1IC25 STATRE 7DAY CHR falabeiudadainked
PIMEPHALES .
TRP6C 1 0 O
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT
. . . " . .
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Certify unider penafty of law thal this document and all aitachmenis wers prepared under my - Q (Lﬂz { TELEPHONE DATE
direction or supervision in accordance with a system designed o assure that qualified personnel -
Richard T. Purcell Mwmwmwwmm.s-mednwu ) .
persons manage ) or persons duactlytl or I’\.lho H
. D comation. v farmation submitied 1o 16 B bestof my knowiedge and beiie, s, Acting Environmental Supervisor 423 8438700 | 03 | 07 | 14
Site Vice President [accurate, snd compieta. § am aware that ihers are significant penaitis 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)
An unscheduled whole effluent toxicity (WET) test was performed June 15-20, 2003 due to H-130M injection. Report is attached.

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




July 9, 2003
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, H130M SPECIAL STUDY, JUNE, 2003

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 June 15-20 showed no toxic
effects to fathead minnows or daphnids. The resulting IC,s values for both species were >
100 percent. Exposure of fathead minnows and daphnids to intake samples resulted in no
significant differences from controls during this study period.

In addition to the routine compliance test, fathead minnows were also tested in Qutfall 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in
previous toxicity testing at Sequoyah. At the time this study was conducted, mortality
which occurred in minnows exposed to routine compliance samples and UV treated
samples was not sufficient to jeopardize statistical validity.

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

Comas 2 Cenmnes

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Aﬁachment '

cc- (Attachment):
Files, ER&TA, CEB 1B-M

SQN H130M-June 2003m
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TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY _
Report Date: July 9, 2003

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County/ State: . - Hamilton / T'ennessee

3.  NPDES Permit# TN 0026450

4, Type of Facility: Nylear-Fueléd Electric Generating Plant

S. Design Flow (MGD): 3,266

6. Receiving Stream:  Tennessee River (TRM 483.6)

7. 1Q10: 2,992.4
8. Outfall Tested: 101
9. Dates Sampled: June 15 - 20, 2003

10.  Average Flow on Days Sampled (MGD):

1585.5, 1592.5, 1557.0
11. Pertinent Site Conditions: A
H130M was being injected from June 16- 22, 2003. The dates and times for the injection .‘

of H130M are provided below. The resulting H130M concentrations are summarized in -
Appendix B, along with other chemicals in use during sampling.

Injector Location Date/Start Time (EDT) - Date/ Ending Time (EDT)
Essential Raw Cooling Water n . o AfE
(ERCW)-Bravo Train June 16, 2003/1010 June 17, 2003/0840
June 17, 2003/0950* June 18, 2003/0830*
- June 18, 2003/0940* June 19, 2003/0910*
Raw Cooling Water (RCW) June 19, 2003/1605 June 22, 2003/1425

* The break between starting and ending times allowed for the back washing of ERCW traveling screens
‘and strainers.




12.  Test Dates: June 17 - 24, 2003

13.  Test Type: - Short-term Chronic Definitive
14.  Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%): Outfall 101: 10.98, 22, 43.9, 72, 100
Intake: 100

Pimephales promelas: UV treated Outfall 101: 10.98, 22, 43 .9, 72, 100
UV treated Intake: 100

16.  Permit Limit Endpoint (%): Qutfall 101: IC;s = 43.9%

17. Test Results: Outfall 101: Pimephales promelas: IC;5> 100
Ceriodaphnia dubia: 1C5>100

UV treated Outfall 101: Pimephales promelas: ICys > 100

18.  Facility Contact: Ann Hurt
Phone #: (423) 843-6714
19.  Consulting/ Testing Lab:  Environmental Testing Solutions, LL.C
20.  Lab Contact: Jim Sumner
: Phone #: - ‘ (828) 350-9364
21. TVA Contact: Cynthia L. Russell
Phone #: " (256)386-2755

22. Notes: Outfall 101 samples collected June 15 - 20, 2003, showed no toxic effects to fathead
minnows or daphnids. The resulting IC;s values, for both species, were> 100 percent.
Exposure of fathead minnows -and daphnids to intake samples resulted in no SIgmﬁcant
differences from controls during this study period.

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 At the time this study was conducted, insignificant mortality occurred in -
minnows exposed to non-treated and UV treated samples, suggesting that pathogemc
bacteria were not present.



METHODS SUMMARY

Samples: -

1. Sampling Point:

2, Sample Type: Composite

Outfall 101, Intake

3.  Sample Information:
Date Date ' , Date
(MM/DD/YY)Y | (MM/DD/YYY | Armival | Initial | (MM/DD/YY)
Sample Time (EDT) Time (EDT) Temp. | TRC* Time (EDT)
ID Collected Received (°O) (mg/L) Used
06/15/03 1257 to ' — T 06/17/03 1422
101 06/16/03 1157 | 06/17/030946 | 047 | <0.10 | o0 e/02 1330
T06/15/03 1135 to 06/17/03 1422
Intake | “ocn6/031235 | 00/17/030946 04 | <010 | 5eng/03 1330
06/17/03 1402 to | ' - 06/19/03 1336
101 06/18/03 1302 | 00/19/03093% | 0.70 | <0.10 | ,0n0/03 1400
06/17/03 1348 to A 06/19/03 1336
CIntake | 08173 139810 1 06/19/03 0939 04 | <010 | SSN03 1336
_ "06/21/03 1340
tor | 001508 12360 | oen2u031004 | 09" | <0.10 |- 06/22/03 1342
N ' 06/23/03 1338
. 06/21/03 1340
Intake | 06/19/0312331t0 | oopyi0ti00a | 21 06/22/03 1342

06/20/03 1133

<0.10

*TRC = Total Residual Chlorine

06/23/03 1338

TCollected in two 2.5-gallon cubitainers. . Temperature was measured in each cubitainer ﬁpon

arrival.

4. Sample Manipulation:

Samples from Outfall 101 and the Intake were warmed to test

temperature (25.0 + 1.0°C) in a warm water bath,

Aliquots ot" Outfall 101 and Intake samples were UV-treated
through a 40-watt Rainbow Lifeguard® UV Sterilizer for 2

minutes. -




Test Organisms:

1. Source:

2. Age:

Test Method Summary:
1. Test Conditions:

2. Test Duration:

Pimephales promelas

-Aguatic BioSystems, Inc.

23.5-25.5-hours old

Static, Renewal

7 days

3. Control/ Dilution Water: Moderately Hard Synthetic

4. Number of Replicates:

4

5. Organisms per Replicate: 10

6) Test Initiation: (Date/Time)

Qutfall 101
UV Treated Qutfall 101

06/17/03-1422 EDT
06/17/03-1440 EDT

7) Test Termination: (Date/Time)

Outfall 101

06/24/03-1440 EDT

UV Treated Outfall 101 06/24/03-1505 EDT

8) Test Temperature: Outfall 101: Mean =24.9°C

Test Temperature: UV-Treated Outfall 101:

9. Physical / Chemical
Measurements:

 (24.3-25.5°C)

Mean = 24.9°C
(24.3:25.7°C)

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static, Renewal

Until at least 60% of control

‘females have 3 broods

Moderately Hard Synthetic

10

1

A

06/17/03-1314 EDT -

06/24/03-1300 EDT

Mean = 24.7°C
(24.3-25.6°C)

" 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:

A Statistics were performed accbrding to methods prescribed by EPA using

ToxCalc version 5.0 statistical software (Tidepool Scientific Software,
McKinneyville, CA).



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 June 17- 24, 2003 using effluent from Qutfall 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
10.98% 100 98 98 98 98 - 98 98

22% 100 100 100 100 100 | 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake 100 100 100 98 98 98 98
Mean Dry Weight (mg)

Test Solutions (replicate number)

(% Effluent) 1 2 3 4 Mean
Control 0.886 0.778 0.763 0.915 0.835
10.98% 0.799 0.739 0.711 . 0.833 0.771

22% 0.970 0.806 0.863 0.960 0.900
43.9% 0.941 0.964 0.964 0.968 0.959
72% 0.890 0.925 | 0.942 1.027 0.946
100% 0.944 0.915 0.952 0.816 0.907
Intake 0.843 0.923 0.798 0.919 0.871

ICy5 Value: >100%
* | Permit Limit: 43.9

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

Permit Limit: 2.3 TUc

Calculated TU Estimates: <1.0 TUc*

*TUa = 100/LCso: TUc = 100/ IC2s




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

Ceriodaphnia dubia Chronic 7-day Toxicity Test.
(Genus species)

2.

Results of a

(Type / Duration)

Conducted June 17- 24, 2003 using effluent from Qutfall 101.

Upper Limit: NA
Lower Limit: NA

Permit Limit: 2.3 TUc

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) )| 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100. | 100 100

22% 100 100 100 100 100 | 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake - 100 100 100 100 100 100 100
Test Solutions Reprodll;cnon (#{ioung/femsleﬂ days)
(% Effluent) ata (replicdte number)

L 11213141516 7| 8] 9 |10]Mean
Control 30130 )23 127128 130]26]129]124]29] 27.6
10.98% 27 129|124 | 30|28 (30)33)28| 31]31] 29.1

22% 3113034293728 [28/30]32]281} 307
43.9% 35131 134|31)32|35]|32}29|33]|36] 328
72% 34 {29 | 35303631 )33|33]30]36]327]|
100% 37 134132033 ]35{36[35]37[31]35]345"
F Intake 28129 1331311293029 }27 29| 33| 29.8
ICys Value: >100% '
Permit Limit: 43.9 ‘ '
: Calculated TU Estimates: <1.0 TUc*
95% Confidence Limits:

- *TUa = 100/LCsq: TUc = 100/ ICys




TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. Results of a2  Pimephales promelas Chronic 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted June 17 - 24, 2003 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
10.98% 100 | 98 98 98 98 98 98

22% | 100 | 98 98 98 98 98 98
439% ) 100 | 100 | 100 | 100 | 100 | 100 | 100
72% 100 | 98 | o8 | 98 | o8 | 98 | o8
100% 100 | 100 | 100 | 100 | 100 | 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 | 100

Test Solutions - 'M?::plljigtzv:\fnhl:ér?g)

(% Effluent) |—— 2 3 4 Mean
Control 0722 | 0.769 0.830 0.923 0.811
10.98% 0.840 | -0.831 0.912 0.944 0.881

22% 0.974 | 0.880 0.837 0.942 0.908
43.9% 0.822 | 0.853 0.945 0.898 0.880
72% 0909 | 1.045 1.009 0.971 0.983
100% 1.002 | 0.938 0.886 0.745 0.893
Intake 0.860 | 0.916 0.924 1.048 | 0937

ICys Value: >100%

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

Calculated TU Estimates: <1.0 TUc*

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date - Time | Duration | Toxicant | Results (ICys)
Pimephales promelas June 17, 2003 1346 | 7-days KCl1 602.2 mg/L
Ceriodaphnia dubia June 04, 2003 1310 7-days NaCl 1068.7 mg/L




PHYSICAL/CHEMICAL SUMMARY _
Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, June 17-24, 2003,

4

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) ~ pH (S.U) Conductance] Alkalinity Hardness Total Residual
) Initial Final Initial Final Initial Final (umhos/cm) | (mg/L CaCOy)| (me/L CaCO,)| Chilorine (mg/L)
C‘ontrol 253 24.6 7.6 7.3 7.72 7.56 - 301 60.9 84.1 -
251 - 2551243 - 2471 76 - 7.7 |1 65 - 7.7 | 763 - 7801736 - 2731 290 - 317]| 602 - 612 ] 828 - 848 - -
10.98% 253 24.6 2.7 13 7.7 7.56 - 287 - - -
g9 ) 250 - 255|243 - 247| 75 - 79} 65 - 7.6 | 767 - 7.76]| 744 - 7.69| 276 - 301 - - - - - -
) 'g 2% 253 24.}6 1.7 73 .70 71.56 276 - - -
) 250 - 2551243 - 247 75 - 79| 66 - 7.7 | 767 - 715|746 - 7.69| 265 - 284 - - - - . -
] g- 43.9% - 253 24.6 . 78 .. 74 7.67 1.55 243 - - -
."u‘ ) 250 - 2551243 - 247] 76 - 79 ] 6.7 - 78 | 7.64 - 2.71 | 743 - 7.67| 233 - 248 - . - - . .
'§. : n% ' 25.2 24.6 718 74 7.62 7.55 206 - - .
E 248 - 255243 - 247] 76 - 79| 67 - 78 ] 756 - 769|748 - 767} 199 - 215 - . - .- . .
& 100% 253 24.6 7.8 74 7.56 7151 © 166 574 64.0 <0.10
* 247 - 255|243 - 247] 76 - 80 | 69 - 76 [ 743 - 766|742 - 764 | 164 - 169 ] 571 - S81 | 626 - 667 | <0.10 - <010
Intake 25.2 246 179 74 7.55 7.50 164 578 ‘ 63.3 <0.10
249 - 255]1243 - 247] 78 - 80 | 68 - 78 | 747 - 7.67]741 - 764 | 161 - 168] 57.1 - S8l | 626 - 646 | <0.10 - <010
Control 25.0 244 7.6 . 7.9 1.72 7.83 k()] 609 84.1 -
245 - 2561243 - 245] 76 - 77| 7.7 - 82 ]|763 - 7180|772 - 792|290 - 317 | 602 - 612 | 828 - 848 - -
10.98% 25.0, 244 7.7 79 YA} 7.86 287 - - -
i 245 - 2561243 - 245]| 75 - 7281 76 - 83 1767 - 2761773 - 197§ 276 - 30l - . - - - .
3 2% 25.0 244 1.3 7.9 171 7.85 276 - - -
4 * 245 - 256]243 - 245| 75 - 79| 76 - 84 1767 - 1751773 - 796 | 265 - 284 - - - - - -
E 43.9% 25.0 244 78 7.9 7.67 7.85 243 - - .
3 } 245 - 256)243 - 245) 76.- 19| 76 - B4 | 764 - 771|770 - 797 ] 233 - 248 - - - - - -
E n% 25.0 244 7.8 7.9 7.62 7.81 206 - - -
] 245 - 2561243 - 245]| 76 - 729 | 76 - 85175 - 769|767 - 793|199 - 215 - - - - - -
© 100% 250 244 7.8 7.9 7.56 779 |- 166 570 633 <0.10
245 - 256]24) - 245| 76 - 80| 76 - 84 | 743 - 766|765 - 791 ] 164 - 169 ]| 57.1 - 581 | 626 - 670 | <0.10 - <0.10
Intake 25.0 244 79 7.9 .55 1.77 164 518 63.3 <0.10
245 - 2561243 - 245| 78 - 80 ] 76 - 83 | 747 - 7.67[766 - 784 161 - 168 57.1 - 581 [ 626 - 64.6 | <0.10 - <0.10




PHYSICALICHFMTCAL SUMMARY

Water Chcmlstry Mean Values and Ranges for the Pimephales promelas Test. Sequoyah Nuclear Plant Effluent (SQN), UV Treated Outfall 101, June 17-24, 2003.

Test Snmple D Temperature (°C) [ Dissolved Oxygen (mg/L) pH (S.U.) Condnctance| Alkalinity Hardness | Total Residual
Initial Final Initial Final Initial Final (nmhos/cm) | (mg/L CaCO,)| (mg/L CaCO,)|Chlarine (mg/L)
Control 253 24.6 7.8 7.5 1.72 7.61 296 - - .
‘246 - 257243 - 248 76 -- 80| 71 - 718|761 - 7.77}1 753 - 7.72] 285 - 306 - - - - - -
) 10.9‘8 ’% 25.3 24.6 7.8 .14 1713 7.56 289 - - -
8 ] 246 - 257243 - 248{ 75 - 80 ] 70 - 76 {763 - 72.77| 747 - 7.68} 279 - 300 - - - - - -
] 2% 253 24.6 - 18 74 . 1.713 7.55 276 - - -
g 246 - 2571243 - 248] 76 - 80| 69 - 7.7 | 761 - 7.77]| 744 - 7.68 ) 266 - 284 - - - - - -
g- 43.9% 252 24.6 7.8 73 ‘ 2.7 '7.53 242 - - -
] 246 - 257|243 - 2481 76 - 80 ) 69 - 76 | 759 - 177|743 - 7.68| 234 - 249 - - - - - -
"g‘ n% 252 24.6 7.8 73 7.68 7.50 206 - - -
E 246 - 257243 - 248] 76 - 79| 67 - 176|757 - 175|242 - 7.65| 200 - 216 - - - - - -
& 100% 252 246 78 74 7.64 7.51 167 - - :
246 - 257]| 243 - 248] 76 - 79| 68 -'78 | 752 - 7.74{ 742 - 764] 163 - 170 - - - - - -
Intake |- 25.3 24.6 7.8 73 7.61 7.49 163 - - -
246 - 257]243 - 248 76 - 79| 69 - 7.7 {752 - 7.69]| 7.36 - 7.63] 160 - 166 - - - - - .




SUMMARY / CONCLUSIONS

Outfall 101 samples collected June 17 - 24, 2003, showed no toxic effects to fathead minnows or
daphnids. The resulting IC;s values, for both species, were > 100 percent. Exposure of fathead
minnows and daphnids to intake samples resulted in no significant differences from controls -
during this study period.

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 At the time this study was conducted, insignificant mortality

" occurred in minnows exposed to non-treated and UV treated samples, suggestmg that

pathogemc bacteria were not present.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1.

Pimephales promelas

Tests were conducted acéo_rding to EPA-821-R-02-013 (October 2002) using four |
replicates, each containing ten test organisms, per treatment. Test vessels consisted of
400-mL polypropylene beakers, each containing 250-mL of test solution.

Ceriodaghﬁia 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

Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST

ORGANISMS

1. Pimephales promelas
None

2. Ceriodaphnia dubia

None

11



PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured using EPA Method 170.1.

4. Dissolved oxygen was measured using EPA Method 360.1.

5. The pH was measured EPA Method 150.1.

6. Conductance was measured EPA Method 120.1.

7. Alkalinity was measured using EPA Method 310.1.

8. Total Hardness was measured EPA Method 130.2.

9. Total residual chlorine was measured using EPA Method 330.5.

QUALITY ASSURANCE |
Toxicity Test Methods: All phases of the study including, but not limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA-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) v

. —

. Tést Type: 7-day chronic tests with results expreséed as ICys values in g KCl or NaCl.

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

3. Dilution Wé.ter Used: Moderately hard synthetic water.

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

12
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Sequoyah Nuclear Plant Biomonitoring
June 17 - 24, 2003 '

Appendix B

Diffusgr Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to Control Growth
of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling, '



Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Growth of Microbiologically Induced Bacteria and A51at1c Clams,
During Toxicity Test Sampling,

March 12, 1998-June 20, 2003

23] Towerbrom

mg/L
TRC

Date

03/12/1998
03/13/1998f
03/14/1998
03/15/1998}
03/16/1998
03/17/1998f;

09/08/1998 =22
09/09/1998 [
09/10/1998 [

09/12/1998 |5
09/13/1998 %&‘
09/14/1998 250’
02/22/1999 |0,
02/23/1999 55500
02/24/1999

02126/1999F:
02/27/1999f;
02/28/1999

15



Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-June 20, 2003

—
Sty

o e 0

CEp7|  PCL401

07/26/2000 |4 255

%

071277200055

<0.0088

<0.0076
<0.0152

<0.0141

0.0143

0.0092

<0.0120

<0.0087

0.0120

<0.0036

<0.0036

0.017

08/27/2001 ; <0.0096
08/28/2001 <0.0085
08/29/2001 = <0.0094
08/30/2001 i <0.0123
08/31/2001 i s <0.005
11/25/2001 s <0.0044
11/26/2001 <0.0119
112712001 0.0137
1172872001 | <0.0089
11/29/2001 0.0132
11/30/2001 <0.0043
12/09/2001 <0.0042
12/10/2001 F <0.0042
12/1172001 55 <0.0104
12/12/2001 % 0.0128
12/13/2001 <0.0088
12/14/2001 0.0134
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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 Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-June 20, 2003

Towerbrom Gﬁi‘%ﬂ% PCL-401
Date mg/L mp/EEt
TRC %| Copolymer
01/02/2002 <0.0079 0.02
01/03/2002 <0.0042 0.014
01/04/2002 0.0124 0.014
01/05/2002 <0.0042 -
01/06/2002 <0.0042 .
01/07/2002 <0.0089 0.014
02/24/2002f% <0.004 -
02/25/2002 7%, <0.004 0.023
02/26/2002 0.0143 0.023
02/27/2002}; <0.0041 0.023
02/28/2002 % <0.0041 0.008
03/01/2002 [ <0.0041 0.008
05/05/2002 ¢ - -
05/06/2002 . 0.02
05/07/2002 . 0.02
05/08/2002 . 0.019
05/09/2002 . 0.02
05/10/2002 - 0.019
08/04/2002 <0.0058 -
080512002 <0.0058 0.018
08/06/2002 |2 0.0092 0.018
08/07/2002 |4 <0.0107 0.019
08/08/2002 FA%5% <0.0061 0.019
08/09/2002 fe& iRt 5250  0.0152 0.018
10/06/2002 i <0.00497 -
10/07/2002 0.0153 0.018
10/08/2002 2 338 5 <0.0092 0.018
10/09/2002 s daete2sl|  0.0124 0.018
10/10/2002 [P e 0.0134 0.018
10/11/2002 5 <0.0042 0.018
01/12/2003 iazgusaritsss]  <0.0035 -
01/13/2003 fEa e - <0.006 0.019
01/14/2003 <0.0118 0.020
01/15/2003 5 <0.0063 0.020
01/16/2003 = <0.0034 0.020
01/17/2003 <0.0034 0.009
04/06/2003: 2l . <0.0073 -
04/07/2003 [5iasieniad  <0.0189 0.021
04/08/2003 e <0.0117 0.021
04/09/2003 <0.0139 0.021
04/10/2003 <0.0113 0.021
04/11/2003 <0.0073 0.022
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfali 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,

During Toxicity Test Sampling,
March 12, 1998-June 20, 2003
. “Towerbrom
Date mg/L

TRC
06/15/2003 & <0.0045 F . -
06/16/2003 <0.0037 § 0.020
06/17/2003 ¢ <0.0048 E 0 : 0.014
06/18/2003 <0.0048 p=n0.041 0.014
06/19/2003 <0.0085 |t 0.020
06/20/2003 [ <0.0048 [ 0:0581% 0.020
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Sequoyah Nuclear Plant Biomonitoring
June 17 - 24, 2003 -

Appendix C

Chain of Custody Records and-
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD - page_/ of_/ _

Client:_ TENNESSEE VALLEY AUTHORITY ENVWOE:;"}%%;'STESTING UPS Bus Client CTIS
Project Name:_SEQUOYAH NUCLEARPLANT - | 351 DEPOT STREET Other (speciy):
‘ | ASHVILLE,NC28801
P.O. Number: PO BOX 2000 PHONE: 828-350-9364
Facllity Sampled: SEQUOYAH NUCLEAR PLANT, FAX: 256-386-2963
EMAIL: CLRUSSEL2@TVA.GOV General Comments:
NPDES Number: TN 0028450 0 wdoedt /,a,,F,Q,,
AULE | Cusorly ol condetDr
Collected By: WANDA K ALLEN Anepndd ~§o° g N
Fleld Identification/ | Grab/ | Shi i co::euc'ﬁ: : ?a/':mmed Contane’ | o) Rain Event?
eld Identification ra p. grab, list dateftime under Number & ow L
Sample Description | Comp. | Temp. “End’) Volume | (MGD (Mark as Appropriate)
(*C) : Collected )
. Y if Yes, N T
Start . £nd es mc::s o | Trace
SQN-DSN-101-TOX [-6RaB | 4 | 6nsnares7 |eneio3! (2)256
. Pomp LLEPH /57 GAL A
. )t 577
) ‘ t 157 LN
i YIi 47
SQN-INT-TOX LoE | 4 [ensway 357 | 6116103 79357 | O GAL ' |
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Recelved By (Signature).. Date/Time
j(/ / ze 0o 6/16/03 1400 . Febex ‘ ob-1-0% 1400
Fevex C-1T7-0%  094b [ ‘\{% Ole- M- 0% 0140
4 NEAWA — ,
il e

Instructions: Cients should fill in all areas except those in the “Laboratory Use" block. Biomonitoring samples are preserved by storing them at 4°C and shipping them In Ice. The
1 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 recalve 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.

P"P 5. - ."’,,-_i_'VA"cw



BIOMONITORING; CHAIN OF CUSTODY RECORD Page _/ of_/

Client:_TENNESSEE VALLEY AUTHORITY ENnggfﬁgﬁgE“mG UPS Bus Client CTI$
Project Name;_SEQUOYAH NUCLEAR PLANT 351 DEPOT STREET Other (specify) .
- ASHVILLE, NC 28801
| Facility Sampled: SEQUOYAH NUCLEAR PLANT FAX: - 256-386-2963 :
EMAIL: CLRUSSEL2@TVA.GOV General Comments:
NPDES Number; TN 0026450 . : N ol L wdacd Smpllis
Collected By: WANDA K ALLEN ey ‘N‘b@am‘ condidlior.
Field Identification / Grab/ Shi (if Coli)la:ﬁlo: '?:;:’T‘"“d Gontainer Fl Rain Event?
ield Identification ra p. grab, list dateftime under Number & ow
Sample Description | Comp. | Temp. *End") Volume | (MGD (Mark as Appropriat.e)
(*C) Collected )
Start . End . . © | Yes ::‘ Z::; No | Trace
SQN-DSN-101-TOX SRAB 4 6/17/03 6/18/03 {(2)2.5 .
Chmp e 1% GAL o
/ro*- /1301~ :
' T ~ e ———
sananT-Tox |G| 4 |enmma r5yg | 81803 jeyg 0 GAL - [V

Sample Custody - Fill In From Top Down

Relinquished By (Signature): ) Date/Time ' Received By (Signature): Date/Time
. ((,éudb. (Ul 6/18/03 /fa() . Ferex OL-18-0% YSQ0
Fed ed ' | ov-19-63 0933 K eeman ET5 Db-1-03 0939 &

Instructions: Clents should fill in all areas except those in the “Laboratory Use" block. Biomonitoring samples are preserved by storing them at 4°C and shipping them In ice. The
hold time for each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to
Initiate testing within that time frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.

pwp\biology\forms\Biomanitaring TVA COC




BIOMONITORING CHAIN OF CUSTODY RECORD

Page _Lof __L_

NPDES Number; TN 0026450

Facllity Sampled: SEQUOYAH NUCLEAR PLANT

EMAIL: CLRUSSEL2@TVA.GOV

: ENVIRONMENTAL TESTING
Client:_TENNESSEE VALLEY AUTHORITY SOLUTIONS ups. Bus  Client QTI $
Project Name:_SEQUOYAH NUCLEARPLANT 351 DEPOT STREET Other (specify):
~ ASHVILLE, NC 28801
P.O. Number: PO BOX 2000 PHONE: 828-350-9364
FAX: 256-386-2963

General Comments:

3 Cun

~neamed tngod

eatoed.
2ealls 5M~eQ~

*
.

Collected By: WANDA K ALLEN - f,)/ .
Fleld Identification / Grab/ | Shi (If cotl:e;“to 2 ltjal:'en-imed Contalner Fl Rain Event?
eld Identification ra p. grab, list dateftime under Number & ow Mark as Appropriat
Sample Description | Comp. | Temp. - “End") Volume | (MGD ( as Appropriate)
(°C) : Collected )
Start End Yes :,',:::é No | Trace
SQN-DSN-101-TOX SRAB 4 6/19/03 6/20/03 (2)2.5
Cormp ]St USte GAL v
_ Y14 1sf
i » LN &
Cen v/
SQN-INT-TOX GR-fB 4 6/19/03 123% 6/20/03 /33 %«O' GAL v

Sample Custody - Fill In From Top Down

Relinquished By (Signaturt_a): Date/Time Received By (Signature): ' Date/Time
Wede og 6/20/03 /590 Fenex 0b-20-03 100
Fepex 06213 jooY A [ oe-20-03 1oy ¥

U |

y

Instructions: Cients should fill in all areas except those in 'the “Laboratory Use" block. Biérnaohitoring samples are preserved by storing them at 4°C and shipping them In ice. The
hold time for each sample is 36 hours from the time of collection. Therefore, please, cqllact and ship in such a way that the laboratory will recelve the samples with amples time to
initiate testing wlthip 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.

' o . PR z
T . . PN R "
pwp\blology\forms\Biomonitaring TVA COC 4
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Environmental Testing Solutions, LLC Page 1 of 6

. S L pedysTy
Chronic Whole Effiuent Toxicity Test (EPA-821-R-02-013 Method 1000,0)
Species: Pimepkhales promelas

Clieat: TTY& '
Facility: m&.&me«ﬂ P

NPDES #: QQ}&
Project #: 34

NORTREATED
Dilution preparation information: - Comments:
Dilution prep (%) 1098 | 22, 434 | 12 | 160
Effluens volume (ml) | 218.L | 44O 18T1& | 1440 | Zeao ]|
Diluent volume (ml) 117180 | VSO 11122 | SO | O
Toulvolume(ml) | 2000] 2000 | 2000 2000 |2c00
Test grganism information:33.S - AS.S c.u Test information:
Organism age: 2953295 - hooes old Randomizing template: | &Lve_
Date and times organisms N0z 1100 TO 130q | Incubator number:;
were born between: Ce Hnstv 2
Organism source: ALS Bty Olb=-03 Artemia lot number: B
Transfer bowl information: | pH = Temperature=  °C | Total drying time: Ghe.
4.00 4.7 Date / Time in: oL-24<3 \ SO
Average transfer volume: 10 ,J( Q Date / Time out: oL 1Q 30
o Oven temperature: D™ C.
Daily feeding and renewal information:
Day Date Morning | Afternoon Test initiation, (.;ontrol water | Sample aumbers Analyst
feeding feeding renewsl, or batch used used '
time time termination time | HHHS ,
0 Jownaz] —3 | soco 1422 | ctEea| omoeiTal /o~ ot
! ow-uoc cace | 1500 1330 ob-11-63 | gapert.on]-0z| 4{_
2 603 | 0000 | oo 1336 _Ole-1T-03 | 020619, m/ 0Z C)L
3 loton-oa| 1oz | nas M0G0 oec11-ca Joveerd.mfioz]
* loe-z1-03 | 0200 | ¥Seo 1340 Ol=11-03 | C30621.06 _l.o'l éf
> lowposlens | 1520 | 134z locoi-en [@atat.eel.e1)
§ lov2za 2 | ‘seo 1338 ;2102 _losobal.ob] 01 '
B =5 : R Tt PR TERTE
T Joedod EES RN 1440 ESRER e ||
, =1
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 01 | suw ] 7-day LCs >10%
Average weight per initial larvae: n. 835 EEnEEREERTS] NOEC | 10057,
Average weight per surviving larvae: | (. 8382 2 0.25 meflarvae LOEC 2 100%
| cav 21007
ICys 2100%




BESE siomuind

8 f,hvironmental Testing Solutions,’ LLC : Page 2 of 6

Species: Pimephales promelas

Client: _TVA-SeauAl Date: __ 04L-1"F0Q3
NONTEEATED
Survival and Growtk Data _
Day CONTROL . 10.98%, 227,
A B C D E F. G H 1 J K L
o (60|16l |ra|so|io|/0}io] jo| 0l
' 0 l1olzo0ltoleoleolroltolw | w0
N AR AR AN A R AN o RO R AR
3 ol70170) 16) 70l 70| 70 AR ANIARZ,

q

¢ oo froyelolrola 0] 0|00
0170020176 ol 2014 0| 10| 70] 70

§ o ltolrolielml| toliola ool w

JOJID [IDI0 [0 |10 0] G 10|10 ] 10]70
A= Fan weight (mD A \‘\?.«4 asb Ay 6,-\" & \‘\g,ﬁ 6-°’ﬁ \,,,o"" é:\-‘*"- \u)‘\ \.;,‘\"‘s \.\,\ﬁ
. B-P:uu- Larvae weight (mg) 1'5“0 ’J'_.k"\ 1,5‘, 3 ‘\.\ﬂ 1,5-“ | t\.i;' 1;’..\5 1}_’,5 \0“) 1,,'\‘" £% ,Ll\,s.k ,
Larvacweight (ng)=A-B - b&ﬁé bf?‘w prg\ﬁé o o [ A Qpﬂ 10‘ o Lo#® [
5 g5 AT 40t 4us R 4269 1N .25 0\10\ eod’i BWLS 4-545 ](

Calculations and data reviewed.

Comments:
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Species: Pimephales prot}:elas

Client: _IVA - Sequsyad | Date: .
on - ate: 2613

Survival and Growtk Data
Day Y .9%. 12 ' /007,
M N 0 P. Q R S T U \4 w X

70| 0lolmol il nlw]wlw
1. 10 1010 | 10| (1o {wo [ 1o 610! 70170

: 16 |10 | |0t lio o] 0 0] |70 |10
3 Io |10 {16 | 20|/ [0 |10 | /0| to] 16 |/0 |10
‘. |l ol wloleio]olo
5 | foj /0010 spl 0] 0|0 70 /0 |70
¢ w0 || nlwlolnlo]win]
T o | /o | 20| 70) 10120 |70 | O] /0]10 |10 |0
A = Pan weight (mg)

6_0\\ “"\50 \,x,\q* \‘\’35 \5,14"" 6.0'35 ‘\sx\' \S?ﬁb &‘*b \‘\.\56 eL“‘ 6.\15

B = Pan + Larvae weight (mg) 114 ul.‘*P .u\}‘\ L"‘"\ 1‘.\,\‘-\' T R 1,";.1"‘ 1_5.\,1 qu 1556 L‘\.‘L’b 15"[,"‘( ,

Lacrvae weight (mg) = A— B h?"“\ ON\O 09‘4\\5 Qw‘t’\ Dgwr\ ioﬁﬁq _bg\\b \‘d\:“\ og,wi 05\.\5 09\9’; op\e,'t ﬁ“e&'&'&.
\Q-) gt 4e40 gnd a.wd g gnid oMP 1o.231 OMWS dNS GSih 3?3& \uw

Calculations and data revieWed:

Comuments:
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Species: Pimephﬁles promelas

. Client: NA - Sequaiar) | A Date: _ Ot \V1-C6
NOSTRERTED
- Survival and Growth Data -
Day |17, ~ INTAKE
) Y z AA | BB
0
/o |20 110 |10
: jo |10 |10 |10
2 10170100 |10
3 /0] /0|70 | Jo
¢ o] 1o} q4 1O
* D170 19 |70
6. 010 |9 | /0
’ /017019 | o
A = Pan weight (mg) \‘\3‘1'\0 \\W \‘&‘\ 4.‘51 |
B = Pan + Larvae weight (mg) L, RY 15'*1’ 1}.&“ 1&3.” o
Lﬂmeweizht(mz)-a\-'ﬂ ob\\b“ a2t ,b."‘m‘\ BQ\\O& = fen Lmsc
- . 27} .
&_b g,\w* a7 1_ a.ns Calculations and.data reviewed: é&\_

Comments:
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Chronic Whole Effluent Toxicity Test (EPA-821 R-02-013, Method 1000. 0)
Species: Pimephales promelas

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

Client: TVA Sequayah Nuclear Plant, N ted
Test dates: June §7-24,2003
" Project aumber: 744 Reveiwed by:
{
C los (%) Rep Inttial aumber of | Final aumber of karvae[A = Pan welght (mg)] B = Pun ¢ Larvae | Larvas weight (-g)!w«n £ 1alial number off Mean survival | Mcan weight (mg) Coefiichat of Percest reduction from
Iarvas . weight (mg) “A-B turvae (mg) %) waristion (%) conlrel (%)
A 10 0 14.745 23.600 8.855 0.8855 .
. B 10 0 14.658 22440 7.782 0.7782
Controt c 10 10 14933 72.560 7627 07627 1000 0452 51 Net spplicable
D 10 10 15.045 24.190 - 9.)45 0.9145 .
E 10 10 15.069 23,060 1.9 0.7991
F 10 10 14.565 ) 21.950 7.385 0.7385
10.98% G 10 10 15039 - 22.150 7.111 07111 9. 0.7708 12 .
H 10 9 15.049 23.380 $.331 0.833)
1 10 0 15.249 24.950 9.70) 0970} -
J 10 0 14.861 22.920 1.059 0.8059 i )
n% 3 10 10 14545 13570 1625 03625 1000 08995 g -7
L 10 10 14.975 24.570 9.595 . 0.959%
M 10 )} 10 15.019 24.430 . 9.411 0.941)
N 10 10 14.260 24.400 9.640 0.9640
43.9% o 10 10 14697 24340 9603 05683 100.0 0.9593 13 -14.9
P 10 10 . 14833 24.510 9.6T7 09677
Q 10 10 15.266 24.170 3.904 0.89504
R 10 10 15.053 24.300 C 9247 09247
n% s 10 10 14342 21260 a1t oot 1000 05461 62 133
T 10 10 15.396 25.670 10.274 1.0274
U 10 10 C 4646 24.090 9.444 0.9434
\4 10 10 14.735 23.880 9.145 . 0.9145 .
100% W 10 10 14697 24.220 950 09523 100.0 05067 i *6
X 10 10 15.113 23.270 8.157 0.8157
U 10 10 14.636 23.070 8434 0.8434 .
v 10- 10 14.693 23.920 . 937 09227
100% Intuke W 10 9 14481 860|191 0.7919 975 o.8708 e “3
X 10 10 15.037 24.230 9.193 09193
Outful 10}; . MsD= Minimum Significant Difference
Dunnett's MSD value: 0.1046 PMSD = Percent Mininwm Significat Diffarence
PMSD: 12.8 :
PMSD is & measure of test precision. The PMSD is the minimum percent difference between the control and trestment that can be declared
sitistically significant in & whole effluent toxicity test. On average, & significant difference occuns for Envirorsments] Testing Solutions, LLC
Intake; chronic toxicity tests when & toxicant reduces Pimephales growth by 16.8% from the control (determined through reference toxicant testing).
Dunnett's MSD value: 0.0946 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 113 Upper PMSD bound determined by USEPA (9(0th percentile) = 35%.
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratorics fquqﬁulapwnhmM
) refurence toxicant tests.
USEPA. 2000, Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applicatians Under the National Pollutant Discharge Elimination Progrant EPA-§33-R-00-00. US Environmental Protection Agency,

Cincinnali, OlL
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Statistical Analyses

Larval Fisk Crewth snd Survivat Test.7 Day Cremits

1098
n
99
n
100

D-Canvol

S Ous | @173 - TetiD:  PpFRCR Sazple 1D Scquoyah Nuciear Plant, Ot 101
EudDat 42403 LabiD: ETS-Eav. Testing Solutions Sampls Type: DMR-Discharge Monitoring Report
Sample Ot Protocok  CHRONIC{EPA-S21-R-02-013) Test Spacies: PP-Pinephales promelas
Comments:
Ceac% 1 T3 ‘
D-Control 0.8853 [ %4+ 07627 9145 .
1092 07991 .7383 071 Kt
z [ X0 0.8059 0.8523 09395
Qs a4l 0.9640 0950 09677
n 0.8904 0.9247 0.9418 10274
10 09444 09148 0953 oss7
Transforms: Untransfermed L-Talled 1sotonic
Conc-% Mean N-Meao Mean Min Max CV% N t.Stat Critical M3D Mesn N-Maan
D-Control 0.8352 1.0000 0.8352 0.7627 0.9143 9.098 4 0.8862 1.0000
1093 AUTRS 05224 o708 |- %113 [ 111 mn 4 L4493 2.410 01046 0.8862 1.0000
n 0.8993 1070 0.8993 Q.3059 0.9701 | &, 3 4 «1.481 2410 01046 08362 1.0000
Q9 09593 1.1483 09393 0.9411 0.9677 1275 4 -2858 410 Q1045 0.88562 1.0000
n 0.9461 1.1327 0.9461 039504 Lo14 [ 47 4 2534 410 0.1046 0.8862 1.0000
100 09067 1.0856 0.9067 Q.3157 0.953 6929 4 -1.547 410 0.1046 0.8362 1.0000
Tests Statistic Critical Skew Kurt
Shapuro-Wilk's Test indicates normal distribution (p > 0.01) 0.95228481) 0882 0.11984902 -1.10443676
Bartlett's Test indi equal vari {p=0.24) 6.76486015) 15.08531706
Hypethesis Test (1-tail, 0.05) NOEC LOEC Cav U MSDu MSDp m3s MSE V-Prob of
Dunnetr's Test 100 >10¢ 1 0.104593279 0.1235227568 0.02041572 Q.003767068 0.003256632 518
To vs D-Conzol .
. Linear {mterpolation (208 Razamptes)
Peint % 30 95% CL(Exp) Skew
cos >100
iclo >l00
1IC1s >100 10
e ] >100 a8
Pl >100 a8
e >0 07
IC30 >100 08
- ] 3]
§. 0.4
® 03
a 02
esd -,
0.0 $—0>r -
'o"l '."-.,..........-"'
02 4
0.3
[} 20 2 [ ] ] 100 128
Dosa %
Rl Dase-Respoase Plat
12 .
-
9 - ebrscaesrssevescansesns CRIRE R IR YRR YR RN NY .l"m‘o.osw
cesescne . .o of signi
% 0s
™o .
82
] S ——

sqn_06-17-03data xls
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Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Stat Date: 6117003 TestD: PpFRCR Sanrple ID: Sequoyah Nuclear Plant, Intaks
EndDats: 62403 LabID: ETS-Env. Testing Solutions : Saple Type: DMR-Discharge Mouitoring Report
Sample Date Protocol: CHRONIC{EPA-321-R02-013) Test Species: PP-Pimcphales proaclas
Caomments:
Conc-% 1 2. 3 4
D-Control 0.8855 0.7782 07627 0.9143
100 0.8434 0.9227 0.7979 09193
Transform: Untransformed t-Tailed
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 0.3352 1.0000 0.3352 0.7627 0.9145 9.098 4
100 0.5703 1.0426 0.8708 0.7%79 09227 6.989 4 0.731 1.943 0.0945
Auziliary Tests - Statistic Critical Skew Kurt
Shapire-Wilkes Test indi aormal distribution (p > 0.01) 0.83873248 0.749 0.07104958 -2.23744906
F-Text indicates equal variances (p = 0.72) 1.55013618° 47 4633436 .
Hypothesis Test (1-tail, 0.05) — MSDu MSDp MSB MSE F-Prob df
s dastic t Test indi no significant differences

Treatments v D-Coatrol

0.09459063 0.11325168 0.00253472 0.00473914 0.49213776 1.6

-

Dose-Response Plot

0.8
07
F =
§ Y]
3
Q059
®
G 0.4
[ ]
6.3
02
ot

@esmseateessassnssettttenst et ensesesststcssenausananae

100

- 1-ail, 0.05 level
of significance

sqn_06-17-03data.xls
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Page 1 of 7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002, 0)
Species: Ceriodaphnia dubia '

Client: “TVQ

Facility: Rarxe
NPDES #: TWN- C0Z6MdSO
Project #: = RONTRERTED
Dilution preparation information: Comunents:
Dilution prep (%) 1048 | 22 439 {712 hieg
Effluent volume (mL) | 244 .4 440 &lg WWUO |zecd
Diluent volume (mL) |11f0 4 | VSO Wz SO o
Toulvoume(ml) | Zeeyd| 20001 2600 | 2000 | 2000
Test organism information: Test information:
Qrganisth age: <24-Moves oD Randomizing template: LUe
Date and times organisms | ¢,-\1-03 0152 T8 W2 | [ncubator number and
were born between: shelf location: 2
Organism source: O 10-0>3 A-D YCT batch: PGS 6823
Transfer bowl information: | pH = & QO Temperature = 24,8 | Selenastrum batch: 23S | 65- 2%
Daily renewal information:
Day " Date Test initiation, Control water Sample numbers Analyst
reacwal, or batch used used .
termination time MHS
O Jown-aa| vz oulon | oaseiz.a1 foz| A
L o ik-03 1228 | 0b'11-03 |omaeit.orfoz| K
2 5S¢k o1 ). 02| "y
0b-19-3B 1233 Ob-11-63 |odoel€. 0l /. 02| M
3o loe-d| 1302 | oena’ osouqlo\l/.oz At
g MR 1o AP A5 1225 | Obe-63 loman2l 0L ].01] AL
5 Ow-22-03| 1228 OL-2\-03 i72n421.06 !' o1 éL
P loezmeos| 1220 lob-21-03 bsoeal.6tf. 67 |
7 low-24-63 1360 ¥ | Tl
Control information: Acceptance criteria Summary of test endpoints: .
% of Male Adults: 7. $20% 7-day LC50 | >100%
% Adults having 3" Broods: 1007, 230% NOEC . 1007,
% Monality: 0% 520% "LOEC 2100%
Mean Offspring/Female: 27. b 2 13.0 olfspring'femate | ChV 21007
% CV: 4.2% <40.0% 1C25 21007
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Species: Ceriodaphnia dubia

Clieat: “TVA~ v .Date: 0!...— 11-03
CONTROL Survival and Reproduction Data
Replicate number v
Day 1 2 3 4 s | 6 7 g8 [ 9 10
1 Young produced O | O D O O 0 O O (@] ﬂ
Adult mortality L . S I = L U L ] O]
. 2 Young produced (o) () O O (&) O O (&) O10
Adult mortality U o | | | | O]
3 Young produced (@) (@) (&) o @) O (@) (&) O (_)==
Adult mortality ] —] «| u (e - — -
4 Young produced ST Y 3 | 3 =N ‘-1 q ] ) L.‘—
Adult mortality | \— Ul ] T U)o ¢ U] — )
s Young produced Al 0O O [s) 10 O) /] 1 0{ 4]
Adult mortality (el o O O Ol Ul U O W
6 . Young produccd [a) 10| & /0 2.1 O D) O [@) (T
Adult mortality o« T U ] T o
7 Young produced 181 1|1z |14 i3 1o Iz Y 1211,
Total young produced 2D a0 23 21 2& 30 2l Zq 2"’( 'Z.°:
Final Adult Mortality o L ] L [ [ [ [ (.
X for 3" Broods Kl X ] D OO > <] > | S
Concentration:
% Mortality: Q7%
» Mean Offspring/Female: 271. o
CONCENTRATION: 10487, ‘ ;S'urvival and Reproduction Datﬁ
Replicate number
Day . 1 2 3 4 s 6 7 8 9 10
1 Young produced O O (@) Ol O (@) O Ql o g
Adutmortality | \_ | {_ Ll U U L L ) -
-2 Young produced n O 0 O . 0 O O O () O o
- “Adult mortality [\l (U L R U Y U ) T (U B N [
3 Yungprodueed | O | OO [QO |l Ol Ol Ol 0l 10O
Adult mortality o | -] L L S S R e
4 Young produced L{ L. <% q 5 S S "L \3 . 5
Adult mortality [ I ) O S T
3 Young produced 5 [@) Ne) O I 0 i ) 13110
Adult mortality | ool oo Ll ] Oy
; Youngproduced | O | ]] qlio]l ol/ol o 11 Al0
admoratly | U | U [ [ CT LT e [ ] T &7 0
T | Yeungproduced | 14 104 (12 1o 114 1317 117 113 |18 118 |
"Total young produced 21|24 Zq 3ol 28 | 30 33| 2 |3 | 31
Final Adult Mortality T U U - SRR
Concentration:
% Mortality: - % |
Mean Offspring/Female: 29.1
% Reduction from Control: |~S.4 7,




Environmental Testing Solutions, LLC - Pagelof?

Species: Ceriodaphnia dubia .

Client: TVA = S6Q UoNAN | Date: _Gl\1-03
* CONCENTRATION: _22°% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 3 7 s 9 10
1 Young produced [®) (o) O Oi10 6 (@) 1010
Adult mortality . (W B I U (S - Ly L S -
2 | Yugprodued | O O | OO0 IO T OIO T TO
Adult mortality ol O W U ]l ) ol o
3 Youngprodueed | (Y | O | O | O @) (o6} O 10 1O
Adult mortality - o ) ) ) ) L) L)
N Yougprodweed | ST J [ 12T 419 (W [3]TS S
Adult mortality — Ul [ o [ L S .
S | Yowgprodued | O 1 O [ B[O (U4 1 O [0 OO0 10
Adult mortality o [ | _ . _ LU L (.
6 Youngproduced § /| | 12| O] /0] O (1o 1310 |
~ Adult mortality [y _ Ul U O LU _
7 | Youngproduced | (S|4 [t [IC [ 1] [ 131K (14 11 NS
Total young produced _3\ BQ 3"‘! zq 3"' 29 28 .50 32 ze v
Final Adult Mortality (G- [ Ul [ I [ [
Concentration:
% Mortality: o%
Mean Offspring/Female: .1
% Reduction from Control: | =1\.27,
CONCENTRATION: ié.j YA Survival and Reproduction Data
: Replicate number
Day 1 2 3 4 5 3 1 8 9 10
1 Young produced O (@) O O) (@) Q O O Qlo
ks Adult mortality Ol U] Ul O (e U | |
- 2 Young produced O (&Y O 0 O (@) o OO0 @)
R . Adult mortality | G VN e I Y )
'é 3 Young produced Ol OO Ol Ol O 1O (@) [¢ O -
Adult mortality O -7 O e Ui uo [ -
R ?,: 4 Young produced ( '-l ] li LR i [ "'} : q ) ﬂ
%= Adutmortaliy | \ | — | = | | - A L] UV ] U
_ s Young produced ) O [s) b {2, D O {2 |/ O LS
Re Adultmortality | \_ | L | & | & | — | — l ol T <
":;: 6 Young produced 12 12 151 /) 0 131 111 0O Q10
._ Adult mortality . [ ] O U U Ol ot
:. 7 Young produced lf IS l-] 171 1L ‘Lo | -1 '5 201 1 i
- Total young produced 3s|3l |34 |31 |32|35|32)|29)| 33|36
& Final Adult Mactality L T O S L= R O IS
RS .
;:? Concentration:
i % Montality: 07
Mean Offspring/Female: | 32, &
. % Reduction from Control: | ~16 £7.
s
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Species: Ceriodaphnia dubia

Client: _TVA ~SeqQuyAl Date: 0b~17-03

concenTraTION: 127 Survival and Reproduction Data
v Replicate number
Day - 1 2 3 < H ¢ 7 ] 9 10
1 Young produced (®) (@) O O O @} (@) (@)
Aduit mortality | W N G L;J | - L L ) - L S |
7 [ Yomgpmtwed | S TO O] OO 1 OLIO O 10 10
Adult mortality | | o ! W L L
3 Young produced QO] O O 10 O @) (®) 0lO |0
Adult mortality — U] LU ue Tuo JToe Lt ] L
4 Young produced q s v_\. J A d q— 3| s
Adult mortality | | E. o - |G ) |- - o
5 Young produced OJlolTolo lidTit Ti=2] o3l /0T0
Adult mortality o w " | — | (- [
6 Youngproduced | Jif 1 /O [ 121 1] 1 O Ol olial o |1l
"Adult mortality ] Wl Wl C ] o iul vl u
7 | Youngprodued | 1, 15 |18 [IS T8 [T 112119 1111129
Total young produced 34 29 as | 20 3 b |3 ‘ 35 3 3 3 Fo) 36
Final Aduit Mortality ] | \— (VN R - . | o
: Concentration:
% Mortality: 0%
: Mean Offspring/Female: | 2.1
i‘, % Reduction from Control: |~ \¢. 5%
:é : CONCENTRATION: LQQ_‘?. "' Survival and Reproduction Data |
f_ “ ’ Replicate number
3‘ Day 1 F 3 q s 6 7 s 9 10
i 1 | Youngprodueed | B |1 OISO QIO OIOLO D
..,i : Adult mortality Ul T T U (-
= T (Yt | ) 1O | OO TO1O OO 0 1O
=y ~ Adult mortality o L] o [T o
x‘x_ ~3 Young produced O &) Q Q) O O] O Q) Q 6
E:“ aduemortality | | | U f U} | | o O O
'_ 4 Young produced 'b; g < (=1 =3 < q Y Y "I
3 adutmortality | \_ | L[ | L1 CT U |
f S [ Youngorodueed | S [N |0 [0 [1IB3 [ 42 O [I1D[ H [14]
-'.- Adult mortality ) Ul ol e e e e Tl e
11 . 3 Young produced ""I 13 IS O O 13 _O [8) 2 5
£ - Adult mortality !l o« o Ul U (A L S N O I S I ,
7 Youngproduced | 18 | |77 11 {4 ! 1e 20 =K T
Total young produced 3 713 ‘ 22 3 3 35 3‘ 3 5 3..1 5 l 35
Final Adult Mortality [ [ (- L L — )~ o o
Concentration:
% Mortality: oZ_

Mean Offspring/Female: Y.S
%, Reduction from Coatrol: | - 25,07
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Species: Ceriodaphnia dubia

Client: TVA~ SequmiAR Date: 0l°11-0%

concenTraTION: 1007, - 1nsvAe. Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
H Young produced @) (@) (@) O (@) O O OO O
Adult mortality | S e T N | I
2 Young produced (&) 0O O O O O (@) O O
Adult mortality - . [ Ll o O ——] | -
3 Young produced O O o (3’r O @) () D) O Q
Adutmortaly | A} | L[| U] o [ -
4 Young produced (W 3 32 L‘ (. q S = i (|
Adult mortality ] | — |~ —1 - ]
5 Young produced | /0y | 4 oOlo 1o i Q1O 1O 112
Adult mortality [ | L L W I - (. o L I
6 | Youmgprotweed | O O J 12] 12111 [ O 41121101 O
Adult mortality L v [ | W B (U LU L LS \_;=
? Youngprodueed | 2 | ¢4 | 1 & | ISTHIHd | IS 1L 12 [1S-T17
Total youngproduced | >¢ | 24 |33 |3l |29 |30 |29 |27 |29 | 33
PFinal Adult Mortality L - |- | |y [ L C T
Concentration:
% Mortality: - (7

Mean Offspring/Femate: 29.&
% Reduction from Control: | = 2.47,
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Verification of Ceriodaphnia Reproduction Totals

Control ' 43.9%
Replicate number , Replicate b
Doy T3 TS5 Tl sTs] 7T s] s o] " LD o I O I B B B e T e
1 01 0] 01 0]0]o]ojolo]o ) 1 0] 0]0]0]0]o0lo0lo0jo}jo 0
2 ol ol o] ol olololo]o]o 0 2 ol ool olololololo]o 0
3 ol o] ol oloJolo]lolo]o 0 3 ol ol ol ofolololololo 0
e 3| 4| 313 3] a4 a3 ][4 35 1 al 4l 413 a1l 6] 4] 4«3« 20
s o] 0ol 0] ojojw]o|nulos]oe a8 5 ool oo [n2lojo|izlw0]13]
6 o] s |w]i2z[o]jw]o]o]o 50 6 2l B|ujojulunjololo 7
7 w161z | 61218 12]16] 143 7 vl w17 ]13]20]19] 16
Total 130130 23127 )30 26]29]24]29] 276 Total § 35 31 ] 331 31 ] 32 ] 35|32 29]035]236] 318
10.98% : : 2%
Replicate b Replicate number
Day T T3 Tl sl 7135w} ™ Day T3 13T slel7 11 il ™
1 01 0]0]0]01o0]olo]olo 0 1 01 010]0]6]ololojlojfo 0
2 ol olol ol ol o]o]olo]o ) 2 ol ol ol oo lofoflo]lo]o 0
3 ol ol ool el o]olofolo 0 3 ol ol o] o] o] olofo]olo 0
4 a4 [ 3 [a [ 3131 s]al3 3 36 IS 4+l a1 5] el el 3] al3ls 20
s ol o] ol o nnlolu]o] i3l a3 s ol oJoJolialnlizfofio] o a
s ol | 9w 0o]w]o]|ulo]o 0 i Wl ul ol oo lw0]o]ln 68
7 W a2 |16 [ [ 73 1s 18] 1% 7 T3 SR R T A R R A I T
ol 1 271 291 24 | 30| 28 | 30 | 33 ]| 28| 31 | 31 | 29 Total | 34 29 ] 35 ] 30 | 36 ] 311 33 | 33 | 30 | 36 | 11
22% 100%
Replicate number : . Replicate number
Py T3 T3 Tl s[el 715 s Tw] ™ Dy T3 T35 T4l sl el T3] ™
1 o] o0]oloJoJlololoJ]olo 0 1 0] 0] 0] 0101o0]0]olojo 0
2 ol oloJolojoJolo]olo 0 1 0] o] o] o[ o[ ol o0]o]o]o 0
3 of ool oJolololo]lo]o 0 3 0 folojJo]o]oflololo]o 0
4 s T Al a3 4]« a(3]5 (3 39 1 5T al e 4] 31 5] el el 5]« a
3 o] ol1n]loflieloliwloliw]lo 4 s clojojolulizlolnBnlulul &
3 nlizlolwlolulolwnloln 68 i Ml Binlsjololinnlololo 66
7 Bl 1619 314 a] 17| 1a] 15 7 w7 W] i8] 2015 ]17] 1714
Toeal | 31 | 301 34 29| 37 ) 28| 28 |30 | 31 ] 28§ 307 Total | 37 | 34 | 32| 33 | 35| 36| 35 | 37 | 31 ) 35 | 345
v
100% Intake
. Replicate b )
Doy T3 T35 Ta]slel 78T s]ia] T
1 01 0] 0]0]0]0]0]0]0]0 0
2 o JoJololoJoJojlo]o]o 0
3 0] ol o] ololololo]o]o 0
3 a4 | 3| 4] 4] e a3 4] 38
s ]l o]olo]n]o]ojo]i2] 4
; oo 121z ol o 12]1w0] 0 66
7 W 85 (14| 1516 12 18 117 ] 1%
Total | 28| 20| 33 | 31 | 29| 30| 29 | 27 ] 29 ] 33 | 298




Environmental Testing Solutions, LL.C

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

Species: Ceriodaphnia dubia

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Client: ‘ TVA Sequoysh Nuclear Plant, Nontreated
Test dates: June 17-24, 2003
Project number: 744 Revelwed by: ~— IVW
Concentration Replicate number ‘ 4 i Survival | Average reproduction Coefliclentof | Percent reduction from
%) 1 2 3 4 B 6 -7 8 9 10 (%) | (offpring/fomale) | "eten 09 ) comml )
Control 30 30 23 27 28 30 26 29 24 29 100 27.6 9.2 Not applicable
10.98% 27 29 24 30 28 30 33 28 31 31 100 . 29.1 8.6 -5.4 i
22% - 3 30 34 29 37 28 28 30 32 28 100 © 307 96 -11.2
43.9% 35 31 34 31 32 35 32 29 33 36 100 328 6.7 ' -18.8
2% 34 29 35 30 36 31 33 33 30 36 100 327 7.9 -18.5
100% 37 - 34 32 33 35 36 35 ' 37 31 35 100 345 58 <25.0
-100% Intake 28 29 K} 3] 29 30 29 27 - 29 Kk 100 ' 29.8 6.7 -24
QOutfal] 112; MSD=  Minimum Significant Difference
Dunnett's MSD value: 2515 2.542 PMSD =  Percent Minimum Significant Difference .- )
PMSD: UP 83 9.1 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared stafistically
. significant in a whole efMuent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests
when a toxicant reduces Ceriodaphnia reproduction by 9.9% from the control.
Intake; Lower PMSD bound determined by USEPA (10® percentile) = 11%.

Dunnett's MSD value:

PMSD:

1.772

Upper PMSD bound determined by USEPA (90 percentile) = 37%. . '
The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Cerlodaphnia reproduction in chronic

reference toxicant tests. '

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

Agency, Cincinnati, OIl.




Environmental Testing Solutions, LLC

Statistical Analyses

CLrlodaph-h Survival and Reproduction Test-Reproduction

Start Dute  June 17, 2003 Tt ID: CJAFRCR Sumnple ID: Sequoysh Nuclear Plant, Qutfall 101
EndDue  huoe 24,2003 Leb@D:  ETS-Eav. Testing Sclutions Sunple Type DMR.-Discharge Moritoring Report
Sample Date Protocok CHRONICEPA-221-R-02-013) Test Species: CD-Ceriodaphnia dubia
Comments:

Couc-% ‘1 3 3 4 ] [ ki 8 1] 10

D-Coatrot 30.000 30.000 23.000 27.000 28.000 30.000 26.000 29,000 24.000 29.000
1092 27.000 29.000 24,00 30.000 23.000 30.000 33.000 28.000 31.000 31.000

n 31.000 30.000 34,000 29.000 37.000 23.000 28.000 30.000 32.000 28.000

49 33.000 31.000 34.000 31.000 32,000 35.000 32.000 29.000 33.000 36.000

n 34.000 29.000 35.000 30.000 36.000 31.000 33.000 33.000 30.000 36.000

100 37.000 34.000 32.000 33.000 35.000 36.000 35.000 37.000 31.000 35.000

Transform: Untransformed N 1-Tailed Isotonic
Conc-% Mean N-Mesn Meas Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 27.600 1.0000 27.600 23.000 30.000 9.229 10 . 3233 1.0000
1098 29.100 1.0543 29.100 24.000 33.000 1.641 10 -1.349 117 2542 n™m 1.0000
2 30.700 L 30.700 28.000 37.000 9.595 10 -2.789 2287 2542 31.233 1.0000
4.9 32.800 1.1884 32.800 29.000 36.000 &M0 10 -4.673 2287 . 2542 31233 1.0000
n 32.700 1.1848 32700 29.000 36.000 7.903 10 -4.583 2.287 2.542 31.233 1.0000
100 34.500 1.2500 34.500 31.000 37.000 5337 10 «6.208 2287 2542 31.233 1.0000
Auxiliary Tests Statistic Critical Skow Kurt
Kolmog D Test indi normal distribution (p > 0.01) 0.52460682 1.035 0.00625967 -0.350923
Bartlete's Test inds equal varances (p = 0.91) 1.50215983 15.0863171
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnetts Test ¢ - >100 1 2.54175679 0.09209264 66.6266667 6.01771718  3.2E-07 5,54
T vs D-Control
Linear Interpolation (200 Resamples)
Poiat hi) 3D 95% CL Skew
cos >100 .
IC1o >100 '
s >100 . ’ . 1.0
K20 . »00 - 09
1IC25 >100 : o8
1c40 >100 i [ R4
1C50 >100 X }
(K]
a4
g_ a3
w oz
& 0.1
0.0 $— >— —
a1 Te-l,,
42 ’°-...-.....___._-
03
Q.4
- [ 20 0 & ] 100 120
Dosa %
Dose-Rasponse Plot
L ]
33
x
©
E 26 ) eccieccaafonccnntonmccsacsccomecsaccnscmncaansans .
:3 L of significance
-
x
2
S
10
s
(]

D-Control
1098

2

LrX ]

n

100

1qn_06-17-03dataxls



Environmental Testing Solutions, LLC

Statistical Analyses

“Cariodaphnia Survival and Reproduction Test-Repreduction

Start Date:  June 17, 2003 Tt IDx CdFRCR Sarrple D Sequaysh Nuclear Plant, Intake
EndDutcz  June 24, 2003 . LD ETS-Exv. Testing Sohations Sanple Type DAR-Discharge Monitoring Report
Sarrple Datz: Protocol: CHRONXC(EPA-821-R-02-013) Teat Species: CD-Ceriodaphnia dubia
Coemments:

Conc-% 1 2 3 4 [ [ 7 [ 9 10

D-Coatrol 30,000 30.000 23.000 27.000 28.000 30.000 26.000 9000 - 24.000 29.000
100 21.000 29.000 33.000 31.000 29.000 30.000 29.000 27.000 29.000 33.000

Transform: Untransformed 1-Tailed
Canc-% Mean N-Mean . Mean Min Mazx CV% N t-Stat Critical MSD
D-Control 21.600 1.0000 17.600 23.000 30.000 9.229 10
100 29.800 1.0797 29.800 27.000 33.000 6.674 10 -2.153 1.734 wm
Auxiliary Tests Statistic - Critical Skew Kurt
Shapiro-Wilk's Test indi normal distribuation (p > 0.01) 0.95612434 0363 0.33926213 0.54343982
F-Test indicates equal variances (p = 0.4T) 1.6404494 6.54108572 .
Hypothesis Test (1-1ail, 0.05) _ MSDu MSDp MSB MSE ¥-Prob ar
H dastic t Test indi no significant differences 177217886 0.06420938 242 32202122  0.04515683 1,18
Treatments vs D-Control
Dose-Rasponse Plot
3s
{
E R 2
CERE R R NN NI NI R I A Y .-1-"“.0.05'.“‘
. o SRR . [ seeesceesd of significance
. 5 X
T
H
& 15 1
<
©x
10 4
s 3
0

0-Control
100

sgn_06-17-03data xls



Environmental Testing Solutions, LLC Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas
Client: “TYA .
Faclity: Zo0udAH Nucrene RANT
NPDES #: TN- 00?.(&&50
Project #:
UN- Tzcm-e.b
Dilution preparation information. Cornunents:
Ditution peep (*4) 04 | 22 1w38 |12 )00 leAc cacenTrRATION WAS]
Efluent volume (L) 1209.6 | 40 | o978 | 1440 [2000 | UN-TReaTeDd Fop 2- Hinnvtes
Diluent volume (ml) |)160.4 | 1ISb6 (122, (SO | & T A 40wt
Toulvlume(ml) | 2000 | 2000 [Z7000 2600 {2000 | DU-StepnZel
Test organism information: . Test information:
Organism age: 218 - 24.5 - hoves olD Randomizing template: | Netiou)
Date and times organisms Lolo-O TO 1200 [ncubator number:
were born between: 0 S o HDT 3
Qrganism source: ABS AATTH Ol fo- 03 Artemia lot number: 12504030
Transfer bowl information: | pH = Temperature=  °C | Total drying time: Ghe
£€.00 .77 "C.. | Date/ Timein: o $30
Average transfer volume: 16.4 Q Date / Time out: g\s=25-03 {030
Oven temperature: 103"

Daily feeding and renewal information:

Y

Day Date Morning Afterncon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used
time time termination time HHC
O Jowrt-aa]l =8| e 1440 AT amopito[-od ok
U ezl caon | s 252 | owil-03 {oantito ozl ot
2 loewanloaco | 1sco 1900 0b-11-03 | oz0tA-01].02] A
P loem-oal fomo | e 2\ 06-17- 0% 1030L1A. OI’ o 6;(
b Joezrez | Aon [ isas [dof G163 | 026021, 0 .67 5\&
* Jon-o3|l x| 1S20 1404 o103 |osaear.oufa7| 4
* |ev7zr03 oz lot2uoa |gazioelo1 |
. ses  ESimemnt e o
. 4
Control information: Acceplance criteria Summary of test endpoints:
% Mortality: D9, $20% 7-day LCs >{00 9,
Average weight per initial larvae: O.000 BREEER RESEEREE] NOEC 1009
Average weight per surviving larvae: | 0 .Blio 2 0.28 mgMlarvae LOEC S /007,
- Chv 2/007.
ICIS )Ioo 1.




: avironmental Testing Solutions, LLC

Page 2 of 6

Species: Pimephales promelas

Client: VA —Seaue AR Date: _Nb~[7-6%
W - TReATED
Survival and Growih Data
Day CONTROL 10 .987. 229
AlBlclinplelrlcluli|ilxlt
0 17012010110 0 170170 20| 70 2010
1’ 0 |10 ]t00 | /70170(t0 [10] /0|70 | 10|
2 ol ololole sl nolat o] olgt] 0
3 011070007009 00 9 |10
‘ 10 |co |t0|s0lm |0 |14 |tof/0]|9 | 10
S fewolwlolselolnleeld |wolre 9]0
° /6 |16 | 76| /0|0 |70 19 Jr|o]| 9]0
7 10170070 020 {0 |@tioio] allo
AmFanweigntmg) ) e | 9™ ‘g,&\g o018 | o5 \.\,\.5" 6,0"“" A \*3.‘:9 AP aal® | AP | gre®
B = Pan + Larvae weight {(mg) 1}}5 ‘}.‘Xg‘ ﬁ}t ’l'\"v' 15.5% 1’3_9\ 1}‘.\" ‘L"'DK .'&5" 13’ Ay :\,?\1' ‘\;\‘5
Lacvae weight(m;)-A—:! bﬂv b2 b"bb “qﬂ."\ o e Dgﬁ lo““& Dqﬁ‘) AV 0@03 y,'\b LQ“"” <«
DM at? 1 e B3 o Lo 6306 &wo and a.ﬂ.’:"c?l:‘:l;m%saa; ‘E ate?ne:ez&z

Conunents:




v,

~
-t

Ko/ Environmental Testing Solutions, LLC ' . Page3of6 -
X

Species: Pimephales promelas

Client: T! ﬂ = m\)ﬁ&ﬁ Date: Q‘E- 11-93
U V=-TREATSD

Survival and Growth Data -

Day 43.9%. 2% - 100%
M N 0 P Q R S T U A4 W X
0 /0 {10 |70 {20 |20 | 10) s0| 20| 70| 20] 20|10
b o0 tolto] wlto |rol tolro]r0l20 |0
2 (O {to | s |ro|1oliolro]gt] 0] 1ol |0
3 0 {010 V8t teo| A | 0|06 700
A VN R AN DO R S A R R A R L
5 H | 760lolo]ln a8 0|0
¢ (070 | /0| tol o]0 |70 |9 | 0|0 |0 |20]
? jo ool (i) a0 w0l
A Fanwelght (me) R O P T P P T Pl o R e
B = Pan + Larvae weight (mg) 1.‘5-°3‘ 1,‘5-"'» ey 13 o v\-“"‘ 3,63‘ 1"5_,;" "’)‘Nﬁ 1,‘*'@ u‘_..\a 15-9‘ Wgs . o
Lm0 AT g a0 Lot | et Rl Tl Wl i el i g"“:;;"e'

alculations and data reviewed:

b\\’ B BED g aOF gaBl g A (o3 (BT q}aﬂ éo.of" Q302 gE% 4,454 j&_

Comments:
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—

Species: Pimephales promelas

Client: TVA - Seavsy AH

' Date: o1 o el o) ‘

UV-TReAveD

Survival and Growtk Data

Day o0 INTAKE. |

Y Z AAA BB

0 (O [1D |10 |10

1 10| ¢o |10 {ID

2 (410 {/0 |10

’ /0|70 |6 /0

* 0|10 |70 |70

3 w0100

¢. /070 {16 |10

T 16| 0| 1010

N T Pl P
[ B=Pan+ Larvacweight (mp) |, AV ] o |50 =
Larvae weight (mg) = A~ .n :::\ ::;‘,o :;v\‘\ % oy (el \"::"‘e@

;L’ B ane® At @R ons and data evieweet ﬁ-(—

Comments:




Environmental Testing Solutions, LLC

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

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

Client: " TVA Sequoysh Nuclear Plant, UV Treated

Test dates: June 17-24, 2003 ) '
Project number: 744 Revelwed by: _~ cl! ; A /20840 —

Concentration (%) | Repiicate ] Inkiiul number of |Final mumbsr of 1arvae] A = Pan welght | B = Pan+ Larvas |Larvas weight (mp] Welght/ lnirial numibes | Mean survival | Mean welght (mp) | - Locfliclentol | Poroent redwction from
. turvae {mp) | welght (mg) =sA-B of barvae (mp) %) varistien (%) contvel (R)
A 10 - 10 15.157 22.380 2.223 0.7223
. B 10 10 15.095: 22.780 7.688 0.7685
Coatrol c 10 10 15.078 23.380 3.302 0.8302 1000 0.8110 167 Not applicable
D 10 10 15.031 24.260 9.229 0.9229
E 10 10 14.685 23.080 8.395 0.8395
. F 10 10 15.005 23:310 8.305 0.8308
10.96% G 10 10 14.842 23.960 9.118 09118 9.8 0.6813 . 63 47
) 1 10 9 14.655 24.090 9,435 0.9435
. I 10 10 - 14.788 24.530 9.742 0.9742
-J 10 10 14.920 23.720 8,800 0.8800
n% K 30 9 14.550 22920 8.370 0.8370 9.5 . 0.5084 68 -124
1, 10 10 15.008 '24.430 © 9422 0.9422
M 10 10 14.846 23.070 8,224 . 0.8224
N 10 10 14.690 23.220 8.530 0.8530
Q9% ) 10 10 15.013 24.460 9.447 0.9447 1000 0.8796 61 45
P 10 10 14.959 23.940 8.981 0.8981
Q 10 10 15.171 . 24.260 9.089 0.9089
R 10 10 15,263 25.710 10.447 : 1.0447 :
n% s 10 10 14.975 25.060 10.085 1.0083 ns 0.9832 9 212
T 10 9 15.055 24.760 9.705 0.9708
U 10 10 14,973 24.990 10.017 1.0017
v 10 ) 10 15.107 24.490 9383 09383 .
100% W 10 10 15.004 23.860 5.856 0.8856 1000 06928 122 -104
X 10 10 15.096 22.550 7.454 0.7454
Y 10 10 14.836 23.440 8.604 0.8604
Z 10 10 15.060 24.220 . 9,160 0.9160
100% Intake AA 10 10 14.766 24010 9.244 0.9244 1000 0.9373 as 156
BB 10 10 i 14.986 25.470 10.484 1.0484
Outfali 101; : . MSD = Minimum Sljnlﬁclnt Difference
Dusnett's MSD value: 0.1254 PMSD = Percent Minimum Significant Difference
PMSD: 155 PMSD is a measure of test pfecmm The PMSD is the minimum percent difference between the control snd tsulmeu that can be
. . dectared statistically significant in a whole effluent loxicity test. On average, a significant difference occurs for Environmental Testing
Intake: o Solutions, LLC chronic loxicity tests when a toxicant reduces Pimephales growth by 16.8% from the control (determined through
Dunnett's MSD value: 0.1142 . Lowee PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 14.1 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The Jower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 lsboratorics for Punq;hllu growth in
chronic reference loxicant tests. .

USEPA. 2000. Understanding and A g for Mcthod Vaniability in Whole EMucnt Toxicity Applications Under the National Pollutant Discharge Elimination Program, EPA-833-R-00-003. US Environmental Protection

Agency, Cincinnati, Ol




Environmental thing Solutions, LL.C

Statistical Analyses
Larval Fish Growth and Survival Test-7 Bay Growth
Start Date:  6/17/03 Test IO PpFRCR Sampls [D: Ssquaysh Nuciear Plant, Qutfall 101
End Dutc 2403 Lad [D: ET3-Eav, Testing Salutions Sarupla Type: DMR-Discharge Moitoring Repoct
Sample Data Protocol  CHRONIC-(EPA-821-R-02-013) Test Species: PP-Pimephales prometas
Commants: UV-treated
Conc-% [ 2 3 4
O-Control [§ 73] 0.7683 [[¥<%:] 2929
1098 093 €.8305 [ X1}t 0.9433
2 09742 0.5300 (% ~p.] 0.9422
a0 03224 0.83% 0.9447 0.8981
n 0.90%9 1.0447 1.008s 09703
100 L0017 0.9383 0.3836 0.74354
Trunsfs Untransfermed 1-Tailed Isetomic
Conc-% Mean N-Mean Mann Min Max CV% N t-Stat Critieal M3D Mezn N-Mean
D-Control 08110 1.0000 [X310 [ %77-] 0.9229 10.694 4 as927 1.0000
1098 0.8313 1.0857 0.8313 0.5303 0.9433 6.258 4 -1.352 2410 0.1254 0.8927 1.0000
2 0.9084 L1201 0.9084 o810 ‘0.9742 6779 4 -1.872 4 0.1254 0.8927 1.0000
499 0.8796 1.0846 A.8796 0.8224 0.9447 5073 4 -1.318 2410 0.1254 0.8927 1.0000
7 0.9832 L1 0.9832 0.9089 1.0447 5.903 4 «3.309 2410 0.1254 0.8927 1.0000
100 0.8928 1.1008 0.8928 0.7434 1.0017 12.221 4 -1.572 2410 0.1254 0.8927 1.0000
Auxillary Tests Statistic Critiesl Skew Kurt
Shapiro-Wilk's Test mdicates normal ﬁtmbum (p>0.01) © 0.97625077 0.384 A.2164391 03347123
Bartett's Test indicates equal {(p=0.78) 2.4706423) 13.0853171
Hypeothesis Test (1-tail, 0.95) NOEC LOEC ChY TU M3Dw M3Dp M3B MSE F-Prob df
Dunaetr's Test 100 >100 1 0.1253815  0.15460587 0.01232393 0.00341331 0.09053341 s
T w8 D-Control
Linear laterpelation (200 Resamples)
Pelnt Y 3D 35% CL{Exp) Shaw
tcos >100
Ic10 . >100
s >100 19 ;
1IC20 >100 0.9
ord] >[00 0.8 4
iCs0 >100 o7
IC50 >100 08
g 93 )
€ 04
% 03
@ 0.2 4 .
o1
0.0 ¢ * *
F YR R T TORL T e
22 Trealeett
£3
0 2 L] 80 8 100 120
Daose %
- Dese-Respenss Plot
1.2
! [
[ b
o8
Sas of ngmﬁancn
3
[
™04
8.2
° -
3 8 s 8 g

sqn_06-17-03data.xls



Environinental Testing Solutions, LLC

Statistical Anﬂyses

Larvat Fuh Growth and Survival Test-7 Day Growth
Stat Dt &/17/03 Tet D: PpFRCR Sarple ID: Sequoyah Nuclear Plant, Intake
End Dtz 62403 LabID: BET3-Env. Testing Solutions Sarrple Type: DMR-Discharge Moaitocing Report
Sammple Date: Protocol: CHRONIC(EPA-$21-R-02-013) Test Species: PP-Pimephalcs promelas
Comments:  UV-treated
Conc-% 1 3 3 4
D-Control [%772] 0.7635 0.8302 0.9229
1% 0.8604 09160 09244 1.0434
Transform: Untransformed - t-Tailed -
Conc-%% Mean N-Mean Mean Mia Maz CV% N t-Stat Critical MSD
D-Control 0.8110 1.0000 0.8t10 0.7223 0.9229 10.694 4
100 09373 1.155¢ 09373 0.8604 1.0434 - 8.463 ) -2.150 1.943 0.1142
Alﬂllhrylcsu Statistic Critical - Skew Kurt
Shapiro-Wilk's Test indi nonral distnbwion (p > 0.01) 0.8905834 0.749 0.64399405 -0.39201934
F-Test indi equal variances (p = 0.39) 1.19533205 47.4683456
Hypothesis Test (1-tail, 0.05). MSDu MSDp MSB MSE F-Prob dr
H dastic ¢ Test indi no signifi differences 0.11419269 0.14080913 0.03191601 0.00690635 0.07514437 1,6
Ti vs D-Control -
. Dese-Response Plot

1.2

T

14ail, 0.05 level
of significance

i

7 Day Growth
o o
-~ [ ]

o
~N

D-Control
100

sqn_06-17-03data xlis



Environmental Testing Solutions, LLC

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

Daily Chemical Analyses

CHent: Sequoyah Nuclear Plant Non-Treated
Test dates: June 17 - 24, 2003
Project number: 744 ) Reviewedby: (o )
Concentration JParameter Day 0 Day1 Day 2 Day 3 . Day 4 Day 5 Day 6
Initial Final Inftial Final Initial Finsl Initial Final Initial Final Initial Final Initial Fina}
pH (SU) 7.80 7.62 797 7.69 7.63 7.73 7.63 7.54 7.73 7.36 7.73 7.47 7.74 7.51
DO (mg/L) 7.7 7.5 7.6 7.4 7.6 7.7 7.6 7.2 7.6 6.5 7.6 7.2 7.7 1.6
Conductivity (pmhos/cm) 306 294 290 317 [ 302 295 300
Control  [Aikalinity (mg/L CaCQ)_ 60.2 61.2 61.2
Hardness (mg/L CaCO\) 82.8 84.8 84.8
Tempersture ‘) 25.5 247 253 24.6| 253 24.5 25.2 24.5 252 24.7 253 243 25.1 24.6
pH (SU) 7.69 7.60 7.69 7.67 7.75 7.69 7.72 7.58 7.72 7.44 1.76 7.47 7.67 7.50
losas  |RO.(mED) 7.6 74 78 7.4 7.8 7.6 7.9 74 7.5 6.5 7.6 7.1 7.1 7.6
Conductivity (gmhos/cm) 301 290 287 280 296 276 282
Temperature ("C) 25.5 24.7 253 24.6 25.3 24.5 25.2 24.5 253 24.7 253 243 25.0 24.7
pH (SU) 7.70 7.54 7.67 7.67 1.75 7.69 7.71 7.54 1.72 7.46 7.74 7.52 1.67 7.52
22% %Q(E'_g’l-) ‘ 1.8 7.3 78 7.4 7.8 7.6 7.9 7.4 7.5 6.6 7.6 7.2 7.1 7.1
onductivity (tmhos/cm) 284 279 276 273 282 265 273
Temperature ('C) 25.5 24.7 25.3 24.6 25.3 24.5 25.2 24.5 25.2 24.7 25.3 24.3 25.0 24.7
pH (SU) 7.66 7.54 7.66 7.67 7.70 7.67 7.64 7.53 7.68 7.43 7.71 7.50 7.66 7.5%
42.9% é&(ﬂ:’l-) 7.9 7.2 7.8 7.4 7.8 7.6 7.9 7.4 76| . 6.7 7.6 7.4 7.7 7.8
onductlvity (umhos/cm) 248 243 247 242 246 233 240
Temperature ('C) 255 24.7 253 24.6 253 24.5 25.1 24.5] 25.2 24.7 254 243 25.0 24.7
pH (SU) 7.62 7.54 7.60 7.63 7.69 7.67 7.56 7.54 7.61 7.48 7.69 7.51 7.60 7.50
2% DO (mg/L) 7.8 7.2 7.8 1.4 7.9 7.8 7.8 7.5 7.7 6.7 1.6 73 7.8 7.7
Conductivity (pmhos/cm) 215 206 204 204 207 199 204
Temperature (°C) 25.5 24.7 25.3 246 253 . 245 25.1 245 25.3 24.7 25.4 243 24.8 24.7
pH (SU) 2.57 7.47 7.52 7.60 7.62 7.64 7.43 7.50 7.55 7.42 7.66 7.48 7.60 7.46
DO (mgli 7.9 7.3 7.9 7.4 8.0 7.6 7.8 2.6 7.9 © 6.9 7.6 7.3 7.8 - 7.6
Conductivity (pmhos/cm) 169 167 167 165 167 164 )66
100% Alkalinity (mg/L. CaCO) '57.1 58.1 57.1
Hardness (img/L CaCO)) 62.6 66.7 62.6
Total Residual Chlorine (mg/L) <).10 <0.10 ‘ <0.10
Temperature ('C) 25.5 24.7 25.3 24.6 25.3 24.5 25.2 24.5 25.4 24.7 25.4 243 24.7 24.7
pH (SU) 7.59 7.46 7.56 7.62 7.67 7.64 747 7.49 7.54 7.41 7.53 7.43 7.50 7.45
DO (mg/L) 8.0 7.4 7.9 7.4 7.9 7.7 8.0 7.6 7.9 6.8 7.8 . 7.3 7.8 7.8
Conductivity (pmhos/cm) 168 165 166 164 163 161 .. 164
100% Intake |Alkalinity (mg/L CnCQ)L 58.1 58.1 57.1
Hardness (mg/L CaCOy) 64.6 62.6 62.6
Total Residusl Chlorine (mg/L)  <0.10 <0.10 <0.10
Temperature (C) ' 25.s| 24| 253 24.6 253 24.5|- 25.2 . 24.6 25.1 24.7 254] . 243 24.9 24.7
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l ' Environmental Testing Solutions, LLC

PageSof6 "
Species: Pimephales promelas
Client: - ' Date:  04-1T7-4%
) ONTREATED ‘
Daily Chemistry: Nowrs
Day
Concentraticn | Parameter [] 1
"CONTROL pH (S.U.) 2.80 | 2 2727133 19.63 | 333
 |[Do(me) XM K . : 23
Conductivi ;
i« (umhoylem) 300 79 290
Alkalinity —_—
M (me CaCOYL) 0.2 ll.,2
Hardnes U —
(tmg CaCOYL) 82.% "367:‘*'
Temperature (°C) Z25.9 -4 3} 253 2M. v x> 24. 5
pH (S.U.) LA L0 q.leg Fwod | 339 A
1 ‘i 37 DO (mg/L) o 2.8 4 3.5 3.
. Conductivity .
> (po':h :slcm) 30| 290 | 287 |
“} Temperature (°C) | Z25.5 2.7 25-3 M- b 2S.3 24.5
pH(S.U) RO EETINENEE IV ES>M T
| DO (mg/L) 1.8 3.3 3.8 -+ 3.6 F0
Conductivity ¥
227, [ Sty | 2o 279 ,
' Temperature (°C) | 2S.S 4.7 253 M. | 25.3 4.5
pH(S.U.) EXVCH EXD 3. o F.07 .30 F.07
‘L}a qu DO (mg/L) 33 3.2 3.8 - 3.e T Lo
* Conductivity i I
(ramhos/en) z48 243 taks |
Temperature (°C) 25.5 4.1 i5.3 2M. 25.3 24.%
pH (S.U.) F.02Z ‘754 | 2D Ted | Fg Flo7 .
727 DO (mg/L) +8 3.2 8 Y 343 %€
" | Guboveny | 2'S 200 204 “
Temperature (°C) | 2S5.S 4.7 &3 W. b 2S.3 zZy.$
pH(S.U) 3.5 .93 192 TR | TRz | Fed
DO (mg/L) *9 =, 39 1.4 8.0 3.
, Conductivity ; :
o (umhos/em) l69 e 17 =
Alkalinity : . 3
% (mg CaCOyL) 511 = 58.\ 1
Hardaess (8L
(mgr c:ecoyr.) = 5 ‘ DT 1
TR chlorine
@ g/L)o 20.10 ‘ : £0.10
Temperature (°C) | 255 [ 24.7 2s.3 2. b S 3 z4.S
pH (5.U.) 359 | }Hw 25 | FezZ | F.0F | Ty
g | DO (mg/L) 8.0 F 349 +9
ductivi
100%  [emiiiy ™ 45 oo
Alkalinity - .~
: Hardness v
(mg CaCOyL) &jﬁ‘\-“ 133; L
‘1;.111 ch)lorinc L6.1D <0.10
Temperature (°C) 28.5 X2 <S.2 24.6 Zs.3 24,
Initial Final Initial Final Initial Final




Environmental Testing Solutions, LLC Page 6 of 6 '
Species: Pimephales promelas
Client: _TVA - Date: _Db-17-03
NONTEERED '
) - Day At
Concen- | Parameter 3 - 4 5 : 6 i
tration _ : e
CONTROL | pH(S.U.) Fw3 | 159 | 333 | 2% | 3.3 | %99 _L % 1 5]
[ DO (meny e X .2 2 . 2w | FZ T X7
Conductivi
(o) 313 302 za5 300
Alkalinity - 3
mg c:éo;n.) - (etdl N
Hard — ]
-(mIc'l"éc’:m — %q. -—
Temperature (°C) | 25.2. 2458 )| 752 243 | 23 243 | 25.] | 240
pH(S.U) T | 4S8 | 112 144 %0 | 7247 e NVE] 350
DO (mg/L) 29 s 35 .S EX”) X +7 .
10967, | Condueivly PZner- 290 270 282 -
Tempcrature (°C) .75 72 2485 | 726.2 pAX] 7253 24.3 Z5.0 | z4.9
pH (S.U.) 33 54 | =K F4 | 34 | 752 | 1T | 352
DO (mg/L) 4 =.4 =5 o, 3.b *+7_| 3.
227. | Conductiviy 213 202 | 2w5 z73
Temperature (°C) 2 z4.S 25,2 24.3 253 |. 2% | 75D 243
pH(S.U.) & 353 | 7.6 § 343 =+ | 250 | el | ZS]
97 Foonduciivi - . ,
: ( ‘::h:sclzlmw)y zdz 2t 233 240 2
Temperature (°C) 2] | 24.S 25.2 243 | 254 24.3 | »5.0 24.7
pH(S.U) =39 |35% | 2l [FHBR 209 | *5) 7:LO | 25
229 DO (mg/L) 1.6 3.5 23 b1 4.3 29
g &‘;‘;’;’s‘fc‘m"}" 204 | 203 199 zo4 =
Temperature (°C) 26 1 Z4S | 253 ) 243 | z5Y | 2 33 24 2¢.2
pH(S.U) 3, 30 | 255 | U2 | Fpo | Hi 2l Z4% |
DO (mg/L) ER Fo | 29 i LO_- 8 X
Conductivit 3 i
P = 107 to we B
) | Alkalinity ' ' 2
O (mgnc;:(l:OJIL) \ ‘ 5?- \ 5
Hard ,
o Bz
TR Chlorine (mg/L) £D.10 _
Temperature (°C) 26.2 || 24 8 254 243 | 7=, z4.3 V743
pH (S.U.) 47 (349 | FReY | 2.4 17453 F.43 | 250 | %45
DO (mg/L) 8.0 3.0 79 ir-8 8 . a L 8
Conductivi
10072, (p‘::h:sc/clt:;y {04 13 lel 1o ‘/
Alkalinity -
r ﬁ ‘: (mg CaCOyL) \ 3?“
Hardness \ ot
(mg CaCOy/L) eZ5ue
TR chlorine (mg/L) ~ £0. 10 . |
Temperature (°C) Z5.Z | 74 (p _Zﬁ. | 24, 25, 4 A ) Zy J 743
Initial Final Initial Final Initial Final Initial Final




Client:
Test dates:

Environmental Testing Solutions, LLC

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 10b2.0)
Species: Ceriodaphnia dubia

Sequoyah Nuclear Plant Non-Treated

June 17 - 24,2003

Project number: 744

Daily Chemical Analyses

Reviewedby: (1, o,

Concentration JParameter Day 0 Day 1 Day2 Day 3 Dayd Day$§ Da 6 _
Initial Final Initial Final Initial Final Initlal Final Initial Final Initial Final Inltial Final
pH (SU) 7.80) 7.72 1.17 7.73 7.63 7.86 7.63 7.92 71.73 7.87 7.73 7.80] 7.74 191
DO (mg/L) 1.7 1.7 7.6 1.7 1.6 8.0! - 1.6 19 1.6 7.8 7.6} - 7.8 1.3 8.2
Conductivity (nmhos/em) 306 294 290 317 302 295 300
Control  Falkalinity (mg/L CaCQ) 60.2 61.2 612
Hardness (mg/L Cva_) 82.8 84.8 84.8
Temperature (C) 24.5 244 252 244} 25.4 24.5 25.6 244 25.1) 243 24.6 24.5 24.7 24.5
pH (SU) 7.69 7.73 7.69 7.73 7.75 7.88 7.72 7.95 71.72 7.93 7.76]' 7.81 7.67 1.97
DO (mg/L) 7.6 * 7.6 7.8 7.6 7.8 8.0 7.8 8.0 7.5 7.8 7.6 1.9 7.7 83
1098%  [Conductivity (umhos/cm) 301 200 287 280 396 376 282
Temperature ('C) 24.5 24.4 253 244 25.4 24.5 25.6 244 25.1 243 24.6 24.5 247 245
pH (8U) 7.70 7.73 7.6 7.73 7.75 7.88 7.71 7.94 7.72 7.90 7.74 7.81 7.67 7.96)
|DO (mg/L) 7.8 7.6 7.8 7.6 7.8 8.0 7.9 8.0 7.5 2.9 7.6 7.9 7.7 8.4
. n% Conductivity (nmhos/cm) 284 279 276 273 282 . 265 273
Temperature (C) 24.5 244 252 244 254 24.5 25.6 24.4 25.1 243 24.6 24.5 247 24.5
pH (SU) 7.66 7.70 7.66 7.12 7.10 7.89 7.64 7.93 7.68 7.89 7.1 7.82 7.66 7.97
) DO (me/L) 7.9 7.7 7.8 7.6 7.8 8.0 7.9 1.9 7.6 7.9 7.6 8.0 7.7 84
439%  TConductivity (umhos/cm) 248 243 247 242 246 233 240
Temperature ('C) 24.5 244 25.2 244 254 24.5 25.6 ‘244 25.1 24.3 24.6 24.5 24.7 24.5
pH (SU) 7.62 7.67 7.60 7.70 7.69 7.84 7.56 7.87 7.61 7.87 7.69, 7.81 7.60 7.93
DO (mg/l.) 7.8 1.7 7.8 7.6 7.9 8.0 7.8 7.9 1.7 19 2.6 8.0 7.8 8.5
T%  [Conductivity (amhos/cm) 215 206 204 204 207 199 204
Temperature (C) 24.5 24.4 252 24.4 254 24.5 25.6 244 25.1 243 246 245 24.7 25| |
|pH (SU) 7.57 7.65 7.52 7.68 7.62 7.81 7.43 7.86 7.55 7.80 7.66 7.79, 7.60 7.91
DO (mg/L) 79! . 1.6 79 7.1 8.0 8.0 7.8 7.9 7.9 7.8 7.6 8.0 7.8 8.4
Conductivity (pmhos/em) 169 167 167 165 167 164 166 4
100% Alkalinity (mg/L CaCQ) 57.1 58.1 57.1 Ly
Hardness (mg/L CaCO) 62.6 66.7 -62.6 -
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
Temperature (C) 24.5 244 252 24.4 25.4 24.5 25.6 244 25.1 24.3 24.6 24.5 24.7 24.5
pH (SU) 7.59 7.66 7.56 7.68 7.67 7.84 747 7.84 7.54 7.82 7.53 7.74 7.50 7.8
DO (mg/L) 8.0 7.8 7.9 7.6 7.9 8.0 8.0 7.9 1.9 7.8 7.8 8.0 7.8 . 8.3
Conductivity (pmhos/cm) 168 165 166 164 163 161 164
100% Intake |Alkalinity (mg/L CaCQ) 58.1 58.1 57.1 H
Hardness (mg/L CaCQ) 64.6 62.6 62.6 L
Total Residual Chlorine (me/L) | <0.10 <0.10 <0.10 k
Temperature (C) 24.5 24.4 252 244 254 245 25.6 244 25.1 243 246 245 2417 24.5




Environmental Testing Solutions, LLC Page 6 of 7
Species: Ceriodaphnia dubia
Client: - Date: _A\~11-03

Daily Chemistry:

. . Day :
Concentration | Parameter L] 1 2
CONTROL pH(S.U) =.€0 2337 3271 | 333 | 463 |3pb

DO (mg/L) 3.7 d.e 3.9 e
Conductivity :
k\S (ur:hoslcm) 30‘F Zq 4 290
H Alkalinity : —
(mg CaCOy/L) 0.2 ‘9\0}
Harduness :
(mz CaCOJL) 8§23 Pl S
Temperature (°C) | 24.D 24. 25.2. L. 5.4 .S
PH(SU). 3.9 373 | 319 ‘4.% | 975 | hee
ae7 DO (mg/L) KX 3. 3.6 16 8.0
-1 Conductivi
1o o’ | 301 29D 283
Temperature (°C) | 24.5 2.4 s fzd .4 .4 24.8
pH(S.U) .30 +.73 Fw? | 333 1345 Fee
7 DO (mg/L) 3.e +.b 1.8 1.6 0
Conductivi
224 | Govem, | 284 kil 270 _
Temperature (°C) | 24.5 EAR s.2 kY 2S. )
pH(S.U.) .ot +, 30 R AV =3.32 0 :
. Conductivi
Comnovemy | 24© | 243 24%
Temperature (°C) | 24.S 24.4 5.2 . 5.4 Z245S
pH (5.U.) - F 2 3027 130 13,70 | 3.9 | 184
127 DO (mg/L) 1.8 EXi 3.8 . 34 8-0
A Conductivit - 3
(umhoslem) 25 5| Zov ! | 2o
Temperature (°C) . —2Z4. 25.4 2Y4.5
PpH(SU.) .68 .o X1
DO (mg/L) 8.0 D,
Conductivity £
T (p(::h:sclt:t::) | 103
Alkalinity p
/ w% (mg CaCOyL) 58,
Hardness
. |mg cacou1) (.ﬁ'b‘-‘q
TR dhlorine P
Temperature (°C) . 2S.4 Z4.5
pH(S5.U.) T8 | FL3F | +68Y
DO (mg/L) =, 39 .0
Conductivity
IOOZ (umhos/cm) B /oS : Lbw
) Alkalinity
ke, [meccon | S \ SE. !
Hardness M - v
(mg CaCOyL) ""5} !‘gu'
TR chiorine Y '
(% ¢ )onm. 20.0 20,0
Temperature (°C) 24.5 4. d 25. N Y. . 24.%
Initial Final Initial Final Initial Final
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Species: Ceriodaphnia dubia
Client: TVA - Seguaian Date: _0bL-1"1-0%
Day :
Parameter 3 4 5 6 uaml| .
PH(S.U) 33 1397 |93 | 3.69 | 1i3 | 760 3.3 L 341
| DO (meL) Al . <6 Fe |72 1.1 8.2 <
Conductivity k
(uomhorin) 313 27 295 300
Alkalinity . R
 (mg CaCOSL) — Cl>
Hardness 3
(r:g c:::o;n.) - - e -
> Temperature (°C) 25.¥ . S. 24.% 24.¢« Zy. a4, F
pH (S.U.) .32 1395 1 3.9Z {143 | A.%e | 380 | 7. 1
7 DO (mg/L) 3.8 8.0 35 [2) E) 3.
§| 0T | ey | 260 2 23 =62
. Temperature (°C) ZS. zY.4 Z2s. 1 4.3 Z4. 40 Z¥.s M3
'HE pH (S.U.) FH 139y [ +32 | 990 =38 [F.81 | 3L
e | DO (mg/L) 3. 8. 3.5 winl
i 227 | e, 233 282 | 205 273
Temperature (°C) 2S.4 24.4. 2s.1 2‘63 Zu.y [Z24.€ 24.3 24-
59 PH(SU) S04 1393 1908 | 369 [3.H 1782 | 3w (397
el DO (mg/L) 19 K Al 349 , 2.7
. “1’3 q% Conductivity 1 =
bl 0 | Geahorem) 242 240 233 2do :
'. : Tgmperature (°C) 2, 24, 2S .1 _.3 - JQ.W 2"‘-5 g‘f.? zq d
5t - |eHEU) 35b | 7.67. | 3.0l 263 | FA 3.8 1..0 | 2493
" 127 DO (mp/L) 3.6 319 3,7 3. L 8.0 1.8 .9
Conductivi ,
bt 7% [ Cmieivy ™ 504 207 199 204
is Temperature (°C) Z2S.\e z2yyd | 2s5.l 24,3 ZY.o z¢.s 24.3 23S
3 pH(S.U) 243 [ Féb 355 | 3.80 T N 399 1.0 ¥} 39|
i DO (mg/L) 1.8 3.9 3.9 Y- 3. § 8.0 3.8 ) 24
o Tumboglm) = Il I lebe |
=l 1007 Alkalinity \ % _ f
| | (mg CaCOYL) S1.1 ;.
i Hardness K 8 2.9 H g
) (mg CaCOyL) ' y 2 2
TR Chlorine (mg/L) NIC | <0.t0 : ; NA 5
“k Temperature (°C) 2S.b z5. +} ZH. ZyL 2%< 7 24.
g | pH (S.U.) 34t (3.6 | q5¢ | .82 | 153 (3 7¢ %33 oA B2
DO (mg/L) 2.0 y 19 .6 . B B0 7ie T 3.
Conductivit
(umhoslcm) b S 1! eq
Alkalinity
(mgnCTCOJL) 257 - \ :
Hardness LF
FYSlEN - PEX
TR chlorine (me/L) £L5.10 .
Temperature (°C) 5. 244 ) ZS.| ) 243 z4.6 Z4.8 | 8.7 S
 Initial Final Initiat Final Initial Final Initial Final




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

Environmental Testing Solutions, LLC

i

Species: Pimephales promelas

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant UV-Treated
Test dates: June 17 - 24,2003 .
Project number: 744 Reviewedby: (il
Concentration |Parameter ~_ Day 0 Da Day 2 Day 3 Day 4 . _Day$ Day 6
Initial Final Initiat Final Initial Final Initial Final Initial Final Initial Final Initlal Final
H (SU) 7.69 7.53 7.61 7.72 7.25 7.70 7.75 7.64 1.77 7.53 7.15 7.57 7.71 Eﬂ
DO (mg/L) 8.0 7.3 7.6 7.5 7.6 7.8 8.0 7.5 7.9 7.1 7.8 7.5 8.0 7.8
Conductivity (umhos/cm) 306 286 285 300 298 295 302
Control  [4jkalinity (mg/L CaCQy) . N 3
Hardness (mg/L CaCQ) - - 25
Temperature {'C) 25.4 248 254 24.6| 253 24.7 25.7, 248 254 24.7 24.6 24.3 25.1 24.6
pH (SU) 7.72 7.47 7.63 7.68 7.76 7.66) 7.76 7.59 1.77 7.52 7.76 7.49 7.72 7.52
10.98% DO (m 7.9 7.2 7.6 7.4 7.5 7.6 8.0 ~ 1.5 7.8 7.0 7.8] 7.3 8.0 7.6
e Conductivity (nmhos/em) 300 275 219 296 288 287 294
Temperature (C) 254 24.8 25.3 24.6 25.3 24.7 25.7 24.8 254 24.7 24.6 24.3 25.1 24.6
pH (SU) 7.71 7.44 7.61 7.68 7.76 7.66, 7.76 7.60) 7.77 7.48 7.76 7.49 7.73 7.49
2% DO (mg/L) 7.8 7.2 7.6 7.4 7.6 1.7 8.0 74 7.8 6.9 7.8 74 8.0 7.5
® Conductivity (gmhos/cm) 284 269 266 282 275 274 280
Temperature ('C) 254 248 25.3 24.6 25.3 24.7 25.7 248 254 24.7 24.6 24.3 252 24.6
il (SU) 7.70 745 7.50 7.68 7.73 7.64 7.3 7.58 7.76 7.43 771 7.48 7.69 748
039% |DO (mg/L) 7.9 7.1 1.6 7.4 7.7 1.5 7.8 74 7.8 6.9 78 7.4 8.0 7.6
e |Conductivity (umhos/cm) 248 234 235 249 242 240 244
Temperature ('C) ) 254 248 25.3 24.6 25.3 24.7 25.7 24.8 25.4 24.7 24.6 243 25.0 24.6
pH (SU) 7.67 7.42 7.57 7.65 7.70 7.60) 7.67 7.54 7.70 7.42 7.5 7.43 7.61 7.46
% ’ IDO (m 7.9 7.1 7.6 1.5 7.7 7.5 7.7 7.4 718 6.7 7.8 74 19 1.6
s Conductivity (nmhos/cm) 216 200 200 210 203 204 206
Temperature (C) 254 24.8 25.3 24.6 253 24.7 25.7 24.8 254 24.7 24.6 243 25.0 24.6
pH (SU) 7.63 7.42 7.52 7.64 1.67 7.58 7.62 7.50 7.66 7.46) 7.74 141 7.64 7.49
DO (mg/L) 7.9 7.1 7.6 . 7.6 7.7 7.4 1.7 1.5 7.9 6.8] . 7.6 - 1.5 79 » 7.8
Conductlvity (pmhos/cm) 170 163 163 169 166 167 168
100% Alkalinity (mg/L CaCQ) - - -
Hardness (mg/L. CaCQ) - - .
Total Residual Chlorine (mg/L) - - - ]
Temperature (C) 254 248 $ 253 24.6! 253 24.7 25.7 24.8 254 24.7 24.6 243 24.8 24.6
pH (SU) 7.63 - 7.43 7.52 7.63 7.6 7.57 7.59 7.54 7.61 7.44 7.69 7.36 7.54 7.46
DO (m 7.9 7.2 7.6 7.3 7.6 7.5 7.8 7.4 7.9 6.9 77| -. 7.1 7.8 7.7,
Conductivity (umhos/em) - 166 160 162 165 166 164 161
100% Intake [Alkalinity (mg/L CaCQ) - - -
Hardness (mg/L CaCQ) - - -
Total Residual Chlorine (m - - - ;
Temperature (C) | 25.4) 24.8 253 246 25.3 247 25.7 24.8 254 24.7 246] - 243 253] - 24.6f°




Environmental Testing Solutions, LLC

Page 5of 6

Species: Pimephales promelas
Client: - Date: _04-(1-63
Daily Chemistry: UV-TECATRD
: D
Coucentration | Parameter 0 ' aiY 2
CONTROL | pH(S.U)) 209 | .95 | A0 | h3C | RS | 390
1Cao (dmg/L;‘?i 8.0 3.3 EX” +.9 b 3.6
'onductivity
Alkalinity
(mg CaCOyL) 46 G -
Hardness -
| (mg CaCOyL) &2 &7 -
Temperature (°C) | 254 z24.¥ 254 | 24 1233 ) 24,
pH(S.U.) 332 .43 TP N1 23| e
o ‘DO (mg/L) +49 , 2 + Y 9 b
% 7., Conductivity 5(D
(umhos/cm) qu zqq
Temperature (°C) | zs.4 z 253 |46 2S:3 | 2437
_ pH(S.U) 33 13499 JHul 368 | 3.% | Fob
229 20 gng/L) EX.! 2.2 X" Kk A.b | EH
v onductivity 4 2
(umhos/cm) m LA e
Temperature (°C) | 25.Y . 25.3 4. 2. 24%.3
pH(S.U) 430 | *+.45 359 | Fwd 1.33 3.4
4zaq |22 (mg/L) 39 ] 5.6 133 § 35
» Conductivity Z4 6 8] 4
(umthos/cm) qu 235
Temperature (°C) | 2S.% ZM. ¢ 25.3 M. 5.3 24.%
pH(S.U) 37 | 342 353 | .65 | FHhAO | F.60
-727 20 flmgﬁ—) 313 +. b =+ =23 =.
9 anductivity Zl(ﬂ 200
(umhos/cm) - | Zoo 28
Temperature (°C) { Z5.4 z4.¢§ 25-3 2¢-b 2S. 3 247
pH (S.U.) b3 1947 152 | FL4 | 3T | 758
DO (mg/L) EN 1 3. b . . +3 | kY
Conductivity ' £ g
- o007, (amhos/cm) 170 (b3 b3 :
. Alkalinity : =
(mg CaCOYL) S¥or | — L& T
Hard ‘ ' i
(g CaCOYL). W3 5| —— R ‘
TR chlorine LB4D- —_ z L Ewl &
(mg/L) : : -
Temperature (°C) 264 | z4.€ ZS-3 24- -3 Z4.3
pH (S.U.) 33 | JY3 352 133 | Ju3 | HS3
DO Elm!/L) ) 3 +3 - 15
Conductivity 4 ; F
007, | o s Jop /00 Moz ,
_ | Alkalinity - o §
INTRKE | (mg CaCOVL) 3’55‘ — 3| 55— '
Hardne O, 3
ey |05 Bl — Be v
TR chlorine Bt E ‘
mg/L) —_— | atrre ;
Temperature (°C) 256.t) 24.& 233 .6 253 24.3
Initial Final Initial Final Initial Final
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Species: Pimephales promelas

SRSt o L R

Client: -S
: UV - TREATED
Concen- Parameter - 3
tration . R
CONTROL | pH (S.U.) 2.3 | 2.4 | 333
DO (mg/L) 8.0 _39
Conductivity _
HHS (umhos/cm) 300 - 298
Alkalinity
(mg CaCOyL) -
Hardness — .
(mg CaCOyL)
Temperature (°C) 25 3 24.8 2.4
pH (S.U.) 332 | 357 333
7 DO (mg/L) g.0 )
A Conductivity .
(0387 | Conductvy AL 268
Temperature (°C) 25.3 M. 25y
pH (S.U) k7 EXE XL
DO (mg/L) 8.0 I4 3.8 +
229 Conductivity 282 215
(umhos/cm) % z
Temperature (°C) =3 AV ZSY 243 24. 243 1| 25.2 j2d.b
pH(S.U) 333 | 758 | 3.3 | 347 | 3,37 } 246 - 49
4 DO (mg/L) 8 e} L3 . -3 8.0 | =+
3T | iy | 244 | 242 240 244
Temperature (°C) | 7S.3 | 2%.& z5Y 243 | 24w 243 125.0 4. b
pH (5.U.) “Pod TSY | KI0 | 542 .95 ) 32 AVK F.44
_’27 Do(mg/!.). '1‘.,’-1 Y 2] . 3.8 314 34 9.6
o ey Lo 203 [ 204 Zo,
Temperature (°C) 25.3 4.8 2<\ 243 2.0 _2-'4 ‘3.1 25.0 Z4 .
pH (S.U.) 27 | 350 | 3.00 { 9de | FA% | 97 | .09 | %4%
DO (mg/L) 3 . g +5 ~+9 =
Conductivi
v (umhosiem)” A oy [ ho? oo Gsmn
Alkalinity ‘ :
* (mgaC.:COJL) \ : : 5% 3
Hardness-
(mg CaCOYL) \ SE L\ :
TR Chlorine (mg/L) A 2} : ¥
Temperature (°C) A3 2S, 29, 4.0 24-3 24.8 2.
pH (S.U.) F52 3%% Tl 4.45 F0d | F23b | 384 [3.46
1067 DO (mg/L)_ 2.8 4| 39 +) 3.8 -3
Conductivi s
° | Gumbosem)” 165 log w4 ™ {
Alkalinity : : =3
INTRKE (mg CaCOVL) \ &+ B
Hardness \
(mg CaCOVL) 9 B
TR chiorine (mg/L) ' ‘;Zﬂé 5 3 ; i ‘
Temperature (°C) z3, 24 8 . M. 24 24 2. g
Initial Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, LL.C

Page_y of_ 2
: ] . A A;\-,';‘*-'A:,';'!‘?J"-”
Alkalinity
(EPA Method 310.1)
. Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst
Date analyzed | é«.&.o 2 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination: »
pHof Normality Narmality (¥) of HiSO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5§ ml N2:CO; x 0.0S)/E = (N x 50000)/ 100 m! sample
water reference | standard m! ml ml = 0.25/E . =Nx 500
=458U. | number number (E) (acceptable range = 0.018 - 0.022)
4.0S _jeor lINboH 0.0 Inz|r.2| b.5205 0.2
Laboratory control standard:
Reference True valze | Sample Alkalinity MV) | % RS=MV/TVI100
standard number (T™V) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOYL) | (mD ml ml ml =90 to 110%)
INSS (X 100 10 o2 (ugige j10.2-] 98 R %,
Duplicate sample precision:
. Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier { (mg CaCOyL) {(S- D) /{(s+Dy2]} x 100
gumber (ml) ml ml ml 2l (acceptable range = + 10%) _
Oo-{303 & W!.{tlﬁ 0 li0co (% |7A.L|53 |02 |° 5% :
P v 226338 (6.2| & % L3 | Ll
Matrix spike recovery: . . '
Reference Spike value | Sample | - Spike alkalinity (A)
standard number sV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
{mg CaCOYL) (ml) ml mi ml
NS V36 50 X036 38| | 10T TE
“y
Sample alkalinit‘} ®) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(me CaCOYL) =75 to 125%)
- b 5 5-0 1 (o Q%
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID {mb ml -m} m! Multiplier (mg CaCOyL)
Beitod f S Heo oe _ |@3 j2d1eo] B2 ).2
0l 130y C (W45 HO oo 247 |38 |b.| bZ.a
Oo-21-03 A 0O 2.8 138 160 bl,2
Do W01 ¥ wo |28 |9H5.9]| Ld.2
MLOA CIAC | o  liza |eolsal bo
ML e 8o |25815.% | 59
PPA(, 0 © 23.¢ 1305 6.1 \ 63
W PeCL | oo S |set|b-\ \ LZ
N-6> [Truon | {00 oo |-\ 1RS | \\/ 118

Reviewedby: [ ( |  Datereviewed:
. ~) . :




32

Environmental Testing Solutiéns, LLC Page Lot Z
Alkalinity
(EPA Method 310.1)
s Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst [\ [ L€ K
Date analyzed | 0. 7403 | Titrate samples to pH = 4.50 S.U.
. Titrant normality and multiplier determination:
P e |_Normality Normality (V) of H;SO, ~ pH Factor or Multiplier
Deionized | Titrant che ~Begin-{End_1 Total = (5 ml N2;CO;3 x 0.05)E = (N x 50000)/ 100 m} sample
water reference | standard ml ml m! =0.25/E i = Nx 500
=45S8.U. | number number (E) (sceeptable range =07 22) .
\ P ‘ -
Laboratory control standard: /\/
Reference - True value | Sample : Alkalinity MV) | % RS=MV/ TV x 100
standard number v volume | Begin | End | Total | Multiplier | (mg CaCOYL) (acceptable range
(mg CaCOyL) (m) ml! ml ml ] =90 to 110%)
INSS 13 | 100 100 14y [m8]9.3 [lo.2-| 99 a9 7.
Duplicate sam, .liprecisian:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /|(s+D)2]} x 100
number (m) ml ml ml (acceptable range =+ 10‘/.). "
056b\%.1C—Eu£Q 2 wo 8 D24lye 102 I8
ly - -
Yoo V1224 [Molile | U 18
Matrix spike recovery: l ‘
Reference Spike valie | Sample |. . Spike alkalinity (A)
standard number (sY) volume | Begin | Erd | Total | Multiplier {mg CaCOy/L)
{mg CaCOyL) (mD ml ml ml :
INS R | D oo | 1241390l 16.b110.2 169
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
A ~ (mg CaCOYL) = 75 to 125%)
. 113 Si (02 % ‘
Sample measurements: - }
Sample volume, | Begin | End | Total | " Alkalinity
. Sample number Sample ID ~(mb ml ml ml Mqltiﬂier {mg CaCOyL)
p3ovzy. 6§ Tm‘t:n o) 00 29.0|ts |35 110. % 138
ozt ol TIVA SEMIe || jso LS Nz |66 53\
028614 ol | S 24 138 (53 S5R.1
| ook 2160 L 31 oo B 1234156 5%
caok11.62. VA SOM s | | oo 235 (292153 S8
| 030619. 02 ‘ L]l 1po 29.2. 1343 15%F SB.\
Bok2l.01] v 31 o do. 3 [46.3|S6 5%.1\
[~ .
Reviewed by: | W ] Date reviewed:
\J |



Environmental Testing Solutions, LLC N Page | of 2.
Total Hardness
. (EPA Method 130.2)
o Matrix: Water, MDL = 1.0 mg CaCO,/L.

P I
Date analyzed -0 ,

Titrant normality and multiplier determination:

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor ox; Multiplier
reference standard ml ml m! =0.2/E = (N x 50000)/ 50 ¢l sample
number number (E) (acceptable range = 0.018 - 0.022) = N'x 1000
WwRo23 | INSS 092 lo.v [10.6 | 4.4 0.6202. 20.2
Laboratory control standard: |
Reference True value | Sample , Hardness (MV) | % RS=MV/TVx100
standard number Tv) volume | Begin | Erd | Total | Multiplier |  (mgCaCOyL) (acceptable range
(mg CaCOVL) | (mbD) ml ml ml =90 to 110%)
NSStol 40 30 lioee |o|2.0 2.2 | Yo.4 yO\ *la
Duplicate sample precision:
o Sample . ) Hardness . YaRPD =
i Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)2]} x 100
rumber mD_ { "ml ml ml - ‘ (acceptable range = £ 10%)
Dle- 1 703AIMHS H20 <o .o libz| 472 ] 20.2 | RS
Duplica . D
Matrix spike recov '
Reference Spike value | Sample | Spike hardness (A)
standard number Y | volume | Begin | Erd | Total | Multiplier (mg CaCOyL)
- {mg CaCOyL) {mD) ‘ml | ml ml
INSS Lol 40 |50 |05 |24]LY |20.2 33
Sample hardness (B) . Measured spike valﬁe mMv) % R=MV/SVx100
{mg C2COYL) MV=A-B (acceptable range
. 8% 38 5%
Sample measurements: '
Sample volume | Begin | End | Total-| Hardness
Sample number Sample ID {mD ml ml ml | Multiplier (mg CaCOYL)
Blank
(should be = 0 mg CaCOYL) 50 0o o4 0.4 | 20.2. 2.0
Ob-13-02 A MHS Y20 50 24 1265143 B3 %21x
OL-13-05C J o1y LS it |42 282 343
Qp-21-05A o™ .3 (34.9|4.2 V8K 34.8.
blo.21-05 A & 5N 1349 |39.01 &\ 88X %1.%
Dmegp cd AC | SO .0 (454 44 83
| cace 5% 3> 3.8 |40 84
Pe ac | s> C RSN L% W K W B3
b wee | Sp 134 (24,0038 14
\

Note: If >1$m of itrant is used, sample must be dilwed, ~ Reviewed by: | \[ J Date reviewed l 0b-2e03 ]



Environmental Testing Solutions, LLC

Page _ 2. of 2.
Total Hardness
(EPA Method 130.2)
n Matrix: Water, MDL = 1.0 mg CaCOs/L
Analyst [ AR
Dateanalyzed | pb2.3 .03 |
iplier determination: ]
Titrant | Normality check Begin |—End-]_ Total Normality (N) of EDTA PH Factor or Multiplier
reference |  standard m! m | Er— =0.2E -] =(Nx30000) 50 ml sample
number number ®) M = N x 1000
Laboratary control standard: A ‘
Reference True value | Sample Hardoess (MV) | % RS=MV/TVx100
standard number (V) volume | Begin | End { Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) | (ml) w | ml | ml ' =90 to 110%)
Duplicate sample precision: .
’ Sample . Hardaess “RPD =
Sample Sample ID volume | Begin | End | Total §{ Multiplier | (mg CaCOyL) {(S-D)/(S+D)2]} x 100
number (mh) | ml ml ml . (acceptable range = £10%)
eaosn.bﬁ“'lé;pﬁ' L |56 {molrrifzs (20,2 |5 42 [
Dy D
a2 50 J2%4 294 2.0 Yo 4.3%%
Matrix spike recoverv: “Yeuwen . ' .
Reference Spike value Sample Spike hardness (A)
standard number V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
- {me CaCOyL) {ml) - ml ml ml :
\NSS (o) 40 58 3.9 |52.9|2.0 | 20-L G
Sample hardness (B) Measured spike value (MY) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOL) =75t 125%)
26 Yo T
Sample measurements:
: Sample volume | Begin { End | Total Hardness
- Sample number Sample ID {ml) ml | ml mi Maultiplier {mg CaCO,/1)
Blank
{hould be = 0 mg CaCOy/L) . | 20.72
06eR.10 MRysy 2 50 9.\ {%0.91(1.8 36
ozcezl-o® | 1 3 50 I52q [sd+119 38
0206 7.0l [NArSGrn10V 1 | 50 448 [3%.9) 3. bl
030t 19. 0f . z | so 9 |42 3.3 X L
930621, 06 4 3 | = .2 |443] 3.1 Lo LLY
Nomobl7.e2 WA sediN 1 | B TIHE 3@5»%
023061.02 l z| sv 325 [3p.4 )53 1 LA L.\
0Bk 2l. g7 L. 3| &> 2 %23 | WV b Ll

Note: If >15ml of itcant i used, sample must be diluted.  Reviewedby: [ a0 |

Date reviewed | g2 ot~ 2603 |



Environmental Testing Solutions, LLC

~sl.§ - »
Page_ 9O .
Page __\ of _{ .
Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L
- Meter: Accumet Model AR25 pH/Ion Meter

anatyst [ (FPF

' Todide reagent: | 08 _
Date analyzed | Dlo* |03 : » Acidreagent: |) (€. 083

e
\

Calibration: :
D LT Iy A T i Gl 0.10 mg/L 1.00 mg/L
Reference standard number \&55 134 \“55\‘54
Note: For samples with a residual chiorine 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) Y« RS=MV/TVx 100
number {mpg/L) {megiL) (acceptable range = 90 to 110%)
IS5 34 0.50 0.549 109-8%%
Duplicate sample precision: A
Sample . Sample ID Sample characteristics | Residual chlorine | “ARPD = {(S - D) /{(S+D)/2]} x 100
number (mg/L) (acceptablc rmge -4 10‘/-)
, 7 Sy T
bZ:&t’l.bbTRtm wWuJi P 2 m.;, &
' Duplicate
Sample measurements:
X Sample Sample ID : Sample characteristics Residual chlorine
3 number ‘ {mg/L)
. : Blank (should be = <0.10 mg/L) PAEFER R el (9. 0 (T
3 wanlrl. ol P4 -S60 10! mwtsr t;.u_ Wx,&...; L. 01T
o30617. 02 4 Trtake  |octter o+ Bue | park s L .0
? aasiy-ol | Genestone  H1 | pp eder | i priches |40, 0046
g 030061k. 02 2 |y eslec | ﬁw. oax(\uLLs {0.001294
¥ 030k ib. 03 3 Lake vellos | Aw ' £o.00\ 24
; 0>0blb. 04 4 k. \m,w fw- odbd-cs <b-00913
& —_—] _ ,
‘-3; T ——
&
i

T\ .
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted
Laboratory control standard: )
Reference standard Truc value (TV) Mcasured value (MYV) % RS=MV/TVx100
number (mg/L) {mg/L) (acceptable range = 90 to 110%)
\NS5 134 0.50 0.544 108.8 %

: 1
~ Reviewed by Al
Date reviewed | 06-26°03




Environmental Testing Solutions, LLC

;J-—

~49.8/ -

Page Q2
Page _} of 1
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR23 pH/Ton Meter
Al
Analyst | (X Iodide reagent: | (M€ OB
Date analyzed 9.0 Acid reagent: [ a3 £ 08 2
Calibration:
: RS TR R PR R 0.10 mg/L 1.00 mg/L
% | Refercnce standard number INSS 13 INSS 13
X ; ' Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration rangs must be ad;uncd to bracket the chiorine levels of the samples.
° Labaratory control standard: ‘
:'7 * Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
E number (mg/L) (mg/L) (acceptable range = 90 to 110%)
WSS 134 0.50 DS 2\ 104. 2

Duplicate sample precision:

Sample Sample ID Sample characteristics | Residual chlorine | YRPD = {(S - D) /{(S+D)12]} x 100
2 number R S " (mg/L) (neceptable range = + ID'/-)
. — . -~ 2
: |oB0elE. 10] Wy onwuwTl | ia %;‘:f'#' S o \4s
¥ Duplicate & SRR D . 3]
e Sample measurements:
,. Sample ID Sample characteristics Residual chlorinc
& (mg/L)
e pEESEEnEEt Blank (should be= <0.10 mp) PEREIERSRERTRARSR | <0.021 4%
- |ozot1a.01 | TNA SQN Vo) 'fwt:dlar c,(ugf 4s.00
e |onot19-0y VvV \ndaXe [l %&Jﬁhg '/)MhZJ.LS 0.0 bbl
;_ Note: All sumples were analyzed in excess of EPA recomumended holding time (15 minutes) unless otherwise noted.
k: Luboratory control standard:
43 Refercnce standard . Truc value (TV) Mocasured value {(MV) % RS=MV/TV x100
= number {(mg/L) {mg/l) (acceptable range = 90 to 110%)
W45\ B4 0.50 0.46% 93.L 1.
b t

N

2,
X
S
X8
RY N~

Revicwed by
‘Date reviewed

]
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Environmental Testing Solutions, LLC '

SRR
A Pagc 9 3-nc-‘=,
Page }__of] .
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
- Meter: Accumet Model AR25 pH/Ion Meter
| Analyst [ R Todide reagent: | JN RO8Y
Date analyzed [(X9. Z1.03 | Acid reagent: | ][N ROBS
Calibration:

0.10 mg/L

1.00 mg/L
INESLAM INSSIaY

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.

.1 Reference standard number

Laboratory control standard:

Reference standard True value (TV) Measured value (MY) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INESIZH - 0.50 0.502 [06.M-].
Duplicate sample precision: ) )
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number . (mg/L) (acceptable range -_t ‘l_D'/‘-)V _
0230%621 .0 TR 0n WP mwm Srocs5eq  PREEEEEST SR e
¥ Duplicate SR pnieeis Do.oses | — - '
Sample measurements: .

Sample Sample ID Sample characteristics Residual chlorine
number i {mg/L)
TR Blank (shouldbe=<0.10 mg/l) [ERESESBERIRTe FIMENERT] <0, 009yS
o30u2l.06 [NA-SaN 1D} no 1o, Slighdly olads.| <0 012

: ) 7

cBobzr.al | WA -EBN WL |bous cludi dud | | <0020

o2oez). 05 | Sctand nede m walde, clade Us5.0220
020L21.0Y | EYpaao Food 1 80COn0, tloazn, lo Plakey | <0.00832
o2t 02 ehinn = WIO | Ndeaioe, cload, £0.000Y4J

020621 .03 |Gnahim - Wih  |oocowse, cleon 40,000z0
omwal.of |Roatess- Lee nowtor  ¢loae £0.004 67
cob21. 08 | Teuon PE mle g Mon . Cloove 0. oAz

U 1 a L
[
Note: All samgles were analyzed in excess of EPA recommended holding time (1§ minutes) unless otherwise noted.
‘ Laboratory control standard: .

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) ' (mg/L) (acceptable range = 90 to 110%)
meA3Y 0.50 0.49% as.6l-

' Reviewed by {

Date reviewed W



Sequoyah Nuclear Plant Biomonitoring
~ June 17 - 24, 2003

AppendixD

Reference Toxicant Test and
Control Chart -



Environmental Testi@g AS_._ol.u.t_’ig’ns',wLLC

Potassium Chloride Chronic Reference Toxicant Control Chart

for Pimephales promelas B
using Moderately Hard Synthetic Water L
o L
09 |- State and USEPA Mandated Control Limits : 4.
i Limits Set According to + 2 Standard Deviations )
08 | | -
(07 | -
06 - -
S ost -
- 04 ) ‘ ' ]
:cn I ] 1 1 1 1 1 1 i | 1 1 1 ! 1 | | 1 1 1 1
Ug 1.0 L Rt S B B B B B e S p
:, 09 F | USEPA Warning and Control Limits - -
S I Limits Set According to | 0" and 25" Percentile CVs T
o 08 : ) i
0.7 -
06 N
05 B
0.4 ' _ -
i ! 1 .

Test date

—e— 7-day IC, = 25% inhibition concentration. An estimation of the concentration of potassium chloride
that would cause a 25% reduction in Pimephales growth for the test population.
— ~ Central Tendency (mean IC,,)

—-— Warning Limits (mean IC,; £S§, ;)
- Control Limits (mean IC,; + §, ,, or 2 Standard Deviations)




Environmental Testing Solutions, LLC:

Potassium Chloride Chronic Reference Toxicant Control Qharl
i : for Pimephales promelas
using Moderately Hard Synthetic Water

State and USEPA ) Laborstory Laboratory USEPA . USEPA
Test number  Test dute T-day ICy ~CcT S Control Limits S Warning Limits Sy Control Limits San Warning Limits S Control Limitg cv
@KCL)  (sLKOY) . CT-21S CT+1S CT-Sy CT+S,, CT-Suys CT+S8.s CT-S,3 CT+8,,, . CT-8,5 CT48,,
1 09-10-02 0.6 .
2 09-17-02 0.64 0.63 0.02 059 _ 0.67 0.08 0.55 0.70 0.13 050 0% 0.4 039 (Y1) 028 038 0.91 0.03
3 10-01-02 0.60 0.62 0.02 0.58% 0.66 0.07 0.55 0.70 0.13 0.49 0.7 ‘0.4 © 038 0.86 0.2% 0.3 0.90 0.03
4 10-01-02 047 0.58 0.08 043 0.7 0.07 051 0.65 0.12 0.46 on 0.22 036 (1% ] 0,26 032 0.8§ 0.13
b} 10-0%-02 0.53 | 0.57 0.07 0.43 0.71 0.07 0.50 0.64 0.12 0.45 0.69 0.22 035 0.79 0.26 031 013 013
6 10-15-02 0.66 0.59 0.07 0.44 0.713 0.0? 0.52 ©0.66 0.12 046 o7 022 0.36 - 0.8) - 0.26 032 (1% 1] 012
7 10-22-02 0.64 0.59 0.07 0.45 0.713 0.07 0.52 0.66 0.12 0.47 o 023 0.37 0.82 027 033 086 0.12
i ] 11-05-02 0.59 0.59 0.06 0.46 0.72 007 052, 0.66 0.12 047 0.72 023 037 0.82 027 033 086 (4] ]
9 12-03-02 0.61 0.59 0.06 047 071 0.07 0.52 ©0.67 0.12 0.47 0.m 0.23 037 0.82 0.27 0.33 . 086 0.10
10 12-03-02 0.52 0.59 0.06 0.46 on 0.07 0.52 0.66 0.12 0.46 on 0.22 0.36 ol 0.26 032 - o088 o4l
11 01-07-03 0.64 0.59 0.06 047 on 0.07 0.52 0.66 0.12 0.47 272 022 037 0.52 0.2} 03 0.86 010
12 01-14-03 0.61 0.59 0.06 048 0 0.07 0.52 " 0.66 0.12 0.47 0.72 0.23 037 082 027 033 086 a.10
13 02-04-03 0.64 0.60 0.06 048 0 0.07 0.52 0.67 0.13 047 0.72 023 037 0.52 027 033 087 - 0.10
M 03-18-03 0.65 0.60 0.06 0.49 o 0.07 0.53 0.67 0.13 047 (1%} 0.23 037 0.8 027 0.33 (YY) 0o
15 03-12-03 0.64 - 0.60 0.06 0.49 . on 0.07 0.53 0.68 0.13 048 0.73 0.23 037 0.3 0.27 033 o7 0.09
16 04-08-03 0.50 060 0.06 0.48 0.72 0.07 0.52 0.67 013 0.47 0.72 0.23 037 0.n 0.27 033 016 o.10
17 04-15-03 0.56 059 0.06 048 0.71 0.07 0.52 0.67 0.12 0.47 0.72 0.23 0.37 0.52 027 033 026 010
18 04-29-03 059 1059 0.06 048 [ ¥)] 0.07 0.52 0.67 T 012 047 0.72 0.23 037 0.522 0.27 01 026 ol0
19 05-29-03 0.64 060 0.06 048 0.7 007 ' 053 0.67 0.13 047 072 023 0.37 0.82 02?7 033 087 009
20 06-17-03 0.60 0.60 0,05 0.49 o7 0.07 0.53 0.67 0.13 047 0.72 03 037 0.82 027 033 087 0.09
Note: 7.d IC,y = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chioride that would cause 2 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean 1C;;,).
S = Standard deviation of the IC,; values. ;
Laboratory Control snd Warning Limits .
Laboratocy control and waming limits were esubﬁshed using the standard deviation of the IC;, values corresponding 1o the 10th and 25th percentile CVs.  These ranges are more stringent than the control and warning fimits R
recommended by USEPA for the test method and endpoint. "
8,14 ™ Standard deviation conesponding 10 the 10* percentile CV. (55,02 0.12) _
S, = Standard devistion comresponding 1o the 25* percentile CV. (S,4y = 0.21) 7 .
USEPA Control and Warning Limits .
: S,z ™ Standard devistion corresponding to the 75* percentile cv (Sa25 ™ 0.38)
Sase® Standard devistion comesponding to the 90* peccentile CV. (S0 = 0.45) .
CV = Cocfficient of variation of the IC;, values. ’
USEPA. 2000. Understanding and A ing fot Method Vaiability in Whole Efuent Toxicity Applications Under the Nationsl Potiutant Discharge Etimination Frogram. EPA-333-R-00-003. US Envi J Protection Agency, Clncinna, OH,

v

Al

e RN 5

Organisms obtained from Aquatic BioSystems, Inc.

=t




7-d IC, (/L KCI)

Environmental Testing Solutions, LLC
Potassium Chlorjde Chronic Reference Toxicant Control Chart

for Pimephales promelas
using Moderately Hard Synthetic Water

1.0 — T T T T 1 I B Y A B
0.9 |- -
0.8 |- -
0.7 |- -
0.6 -
0.5 -
04 -
03 | -
0.2 1 1 1 L 1 | | | - | 1 i . 1 1 ! 1 1 1
' T 4% %, 2 %, 2, 2, %, % % % %, %,
W e s e % e % % Y Y Sy
. . ) . .._-'-“n
Tes_t date - | #
—e— 7-day IC,5= 25% inhibition concentration. An cstiﬁjation of the concentration of potassium chloride .
that would cause a 25% reduction in Pimephales growth for the test population.
— — Central Tendency (mean IC,,) :
—..— Laboratory Warning Limits (mean IC,; +8§, ,,, S, ,=0.12)
--------- Laboratory Control Limits (mean IC,5 £ S, ., S, 4= 0.21) -
~— — USEPA Warning Limits (mean IC,; £ S, .., S, ,,=0.38) - » o E
—— USEPA Control Limits (mean IC,; £ S, 54, S, 50 = 0.45) - N

iy
)
a




Envxronmq_ntal Testing Solutlons, LLC

Potassium Chloride Chronic Reference Toxicant Data

IR X

Precision of Endpoint Measurements

cT

for Contral
Growth CV (%)

7.3
11.0
11.4
10.7
11.8
11.6
10.5
10.3
10.4
9.8
9.2
. 96
9.5
10.3
10.0
10.4
102
10.1
9.8

0.11
0.12
0.19
0.13
0.18
0.23
0.13
0.12

0.12

0.15
0.14

. 007
- 015

0.15

. 021

0.09
0.17

0.18

0.11
0.18

PMSD

)

12.5
146
254
12.8
19.5
21.9
156
138
13.7
22.4
157

11.0°

16.5
18.5
26.5
80
18.7
17.5
|38
207

C o TARS A

1913

for PMSD (%) :

136
17.5
163
17.0
17.8 -
17.5
17.0
166
17.2
17.1
16.6
166 -

167
17.4
16.8
16.9
16.9
16.6
16.8

On average, the CV for control growth is 9.8% in Environmental Testing Soluuons. LLC meephxles chronic toxicity tests.

_ - for Pimephales promelas
using Moderately Hard Synthetic Water
Testuumber  Test date :::::ll Conchr-:lwlrihean (o9 ¢ cv
for Control Growth
) (mg/larvac) (mglarvas) D)
1. 09-10-02 100 0.854 1.2
2 - 09-17-02 100 0.824 0.839 134
3 10-01-02 97.5 0.750 0.809 184
4 10-01-02 100 0.975 0.851 12.7
5 10-08-02 97.5 0.929 0.866 - 8.0
6 10-15-02 100 1.037 0.895 16.9
7 10-22-02 100 0.822 0.884 10.6
8 110502 = 100 0.874 0.883 2.8
9 12-03-02 100 0.852 0.880 9.1
10 12-03-02 100 0.668 0.858 10.4
11 01-07-03 100 0.886 0.861 4.1
12 01-14-03 100 0.677 0.846 3.0
13 02-04-03 97.5 0.933 0.852 14.1
14 03-18-03 100 0.338 0.851 8.0
15 03-18-03 100 0.803 0.848 213
16 04-08-03 100 1.083 0.863 6.1
17 04-1503 - 100 0.892 0.864 17.0
18 04-29-03 97.5 1.021 0.873 6.7
19 05-29-03 100 1.005 © 0.880 - 79
20 06-17-03 97.5 0.888 0.380 4.2
Note: CV = CoefTicient of variation for control growth.
Lower CV bound determined by USEPA (10™ percentile) = 3.5%.
Upper CV bound determined by USEPA (90® percentile) = 20%
MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent dlf!'erence between the controf and treatment thnt can be
declared statisticatly significant in a whole efflucnt toxicity test. On average, a significant difference occurs for Environmental Testing

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

Solutions, LLC chronic toxicity tests when a toxicant reduces Pimephales growth by 16.8% from the control.
Lower PMSD bound determined by USEPA (IO"' pereentile) = 9.4%.

Upper PMSD bound determined by USEPA (90* percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 209 tests conducled from 19 laboratories for Pimephales growth in chronic reference toxicant tests.

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

Organisms obtained from Aquatic BioSystems, Inc.

06-17-03.xds



Control Growth

Enwronmental Testmg Solutlons, LLC

R L ISR S R ?.,

Pimephalés promelas Control Growth and Coefﬁcient of yariétion o
in Potassium Chloride Chronic Reference Toxicant Tests -~ = - -
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s | 1
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£ 075F 3
‘E o 1
~ - 4
eo [
@ 050 F ]
S o -
0.25 ____._____.._.__..__..___.._._._ ....................... J
- Minimum Acceptance Criteria (0.25 mg per surviving larvae) b
- : ]
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»
n
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Kentucky Acceptance Limit (< 30.0%)

20

10

Coefficient of Variation (%)
for Control Growth

Test date

—s— Control Growth or Coefficient of Variation (CV) -
— ~ Central Tendency (mean Control Growth or CV)-

--------- Control Limits (mean Control Growth or CV + 2 Standard Deviations)
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Precision of Endpoint Measurements
Potassium Chloride Chronic Reference Toxicant Control Chart

* for Pimephales promelas
using Moderately Hard Synthetic Water -

1 T T T T ) T T T T T T T T T T T T T ]
: 1
40 -
30 -
<) [
S
e’ i J ::’Q
~ ! 1.
E 20 4.
R :
10 -
0 [ 1 ! 1 ] | ] 1 1 S il 1 ] ] ] I 1 Lo ]
9, ¢ P P /4 % ‘a, Yo . fa ¢ 0 0 & & @ G O O . o
e, Yy %, qo, 2, 2 2, g, g, ey, e, %o, e, %, Ve %o, 9 2>
% % % e % wm o m W B 2 % e m wm W 9 % ﬁt‘b %
Test date |
—e—'" PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declarcd statistically sngmf’ cant.
—— - Central Tendency (mean PMSD)
------- Lower and Upper PMSD Bounds - R S
Lower PMSD Bound (10" percentile) = 9.4%, Uppcr PMSD Bound (90"' percentile) = 35% ' ' T :!"I O
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.) g o2 { :
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Page 1 of 5

Potassium Chloride Chronic Reference Tdiic:mt Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: __ ]

. Dilution preparation information: Comments:
KCl CHM number: A o
Stock prcparation: 50 g KCUL: Dissoive 50 ‘ KCQlin 1L
Deionized water
Dilution prep (mg/L) 300 450 600 750 900
_Stock volume (mL) 6 9 12 . 15 18
Diluent volume (mL) 994 991 943 985 982
Total volume (mL) 1000 1000 1000 1000 1000

Test organism information:

Test information:

Organism age: 2. 75 - Z8.35 hovrs ) | Randomizing template: | 22
. | Date and times organisms Qo \\:‘Gb NeS va V0 | | Incubator number:

"| were born between: ’ HTYT 3
Organism source: 1 ARS BT Db-te0D Artemia lot number: [ YA
Transfer bowl information: | pH = Temperature = °C | Total drying time: Ky _

‘ : &.00 24.7 Date/ Time in: Qb2403| |520
Average transfer volume: 16 .Y ml Date / Time out: D.bbbé 103 D
Oven temperature: 8°C
inly feeding and renewal information:
Day ' Date Marning Afternoon Test initiation, Control water Analyst
feeding feeding rencwal, or batch used
time time termination time MAS
© |o.17-63] \SO \346 oto-0n | A\
V- lob-lt-03 | 0o | S \300 O-11-03 )&\ _
2 loer-03] 0900 | \Soo 1300 Oe1-03 |\

3 &-20-03 | a0 b3S 13546 Ob~17:063 G"(t

4 lob-21-03 | 0800 | I1Soo 1220 | Ope11:63 | 4

S lcez2-03 | 0013 | 1520 1214 |ob-zl-63 | A

S _Pb-ax-03 | odsz (310 cl, 7102 | Ol

T |ob-24-03 B 340 s CI(.
Control information: Acceplance criteria Summary of test endpoints:
% Morlality: 2.5, S20% 7-day LCyg 734
Average weight per initial larvae: 0.0070 PRSI & NOEC 300
Avcrage weight per surviving larvac: |0 G(39 2 0.25 my/larvac LOEC 4S50

Chv 334
ICys 02, Z
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PPKCICR Test Number: _1|_ ~ ..

. Survival and Growth Data
Day . CONTROL 300 mg KCVL 450 mg KCVL
A B C D | E F G H I J K L
0 10 tol sololiol/olsolrol /01010 |10
1 Jol10{t10 |10 y201/0|¢oltoltol0]0]0
2 lw ool n|a*rel|w] olat]
3 o] a% 10| 10] 10| w0l 16| a0l |4
4 014 (1ofwlnlnol/old (00|09
3 /014 (o {w]rwlrolrol g 1o -_Q‘-d/o 1
6 /014 |teliolslolola |04 |09
Tl a o) wolrollela lielg | )4
A= Pan weight (mg)_r‘AY \6."%.\ 6.\“0 \A"oﬁ ‘x’w\'\ \"‘\Qh ; 51"\ \.\‘\“i &g\’t ‘\:\ﬂ\ \.\ygﬂ ‘6395 ;\-%o\
B:l’m+Larvaewcig|\t (mg) | ,15-"‘5 3 L5 15.\‘% ’3.\5 ﬂ.’}-\“b )}5\0 q}‘\"\ vq‘i ‘L,".%"\ qp,% 2}%4 I o\
Larvae weight (m’g)-A-B ; wg.)\ L{‘:"‘“ ;J“aq \.0‘}"’& \.04‘“’1 onb oﬂdg@ QE"‘O - “.n‘gﬂ Ap,‘l" nﬁ*_

N A0 7 &&;nm
: Q-Oﬁ_v‘ 0 4% 0.660\0.@53 i 0’.\@ o!)é\ o? 1>lcx.ll.xtﬁa‘ns am?data tCVchCd. g vyt
- Q-
3 Q¥ que getl o3 VELk 4080 océ"tqu; gUM a2t Just “.oq

Comments:
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PPKCICR Test Number: -f] +*

Survival and Growth Data

Day 600 mg KCVL 750 mg KCUL ‘ 900 mg KCUL
- - M N 0 P Q R S T U v w X
0 16110 70|00 l1cloliofi] rol 70|00
! 1010 |10 |a4] g 10 | g = (M1
i sl |10 ]a [sTes L2 | ]
? SR Pt g [ & |44 2| 1 |1 |1
¢ & | o] to s> q .‘1" ";‘:( 77 R A U I O A
- ° §lwliolslala 204 ] 2] v | |
[ sTolnls a8 ola 1= 1o
§“ "_ ¢ llo i s J4]b]e |d 2 |t |—]]
A i e P P P T R
S B = Pun + Larvae weight (mg) 1\93 j.;x«b\ ,}.‘_-.\\ ot >l 4% a8 \q.oq \G;ﬂ. 63\\ —_— \53\, ‘ ,;tﬂ"v
R hﬂl‘w st \1‘5%“ g Tgt —— 1-?&:;-‘\&‘((

- A X & 0 A 3B g0 o.dwd DOW3 —  b.0S5
: Qé) ' 09?6 QP‘- 0}“"\ 6{\"’0\ 0,""" ° :\b D:"\ Calculations and data reviewed: gs .

GEP 405 6P QAT 150 it AP0 180 AU _ 53 L oooh

Comments:




Environmental Testing Solutions, LLC

Chromc Whole Effluent Toxlcity Test (EPA-821-R-02-013, Method 1000 0)
Species: meeplmles promelas

Quality Control

Verlﬁeatmn of Data Entry, Calculations, and Statistical Analyses

Test number: PpKCICR ¥ 53
Test dates: June 17-24, 2003 Reveiwed by: Cq Z 7} m ALn
Couceatsation (-ngll; Heplicate Inits) aumbec of | Finsl sumber of A« Pan weight B=Pan ¢ Larvue |Lasvas weight (mg)| Weight 7 Juttlal sumbes | Meun survival | Mesn welght (mag) seMcienl of Percent seduction from |
% larvae tarvas {mp) welght (mg) -A-B ol lurvae (mg) « (W) varhatoa (%) conirel (W)
A 10 10 15.284 23980 $.696 0.86596 *
B 10 9 15.160 24.560 9.400 0.9400
Control r m 0 14800 23,69 Lo 03881 97.5 0.5878 42 Not applicable
D 10 10 14.647 23.180 §.533 08533
B 10 10 15.106 22.630 7.524 0.7524
K 10 10 14.874 22.360 7.486 0.7486
300 G 10 10 14.686 22.740 8.054 0.8054 97.8 0.1452 12 161
H 10 9 15.047 21.790 6.743 0.6743
1 10 10 14.791 22.890 8.099 0.3099
’ J 10 9 14.659 20.930 6.27) 0.627)
4s0 K 10 10 15.303 32,260 7457 07457 - 950 - 07009 131 e
L 10 9 - 14 801 21.010 6.209 0.6209
M 10 ] 15.151 21.030 5.879 0.5879
N 10 10 14 435 22.810 71.975 0.7915
aeo 0 10 10 14.766 23410 164 ) ns 9.6110 94 344
P 10 5 14.798 19.140 4.342 0.4342
Q 10 4 15.110 17.700 2.590 0.2590
R 10 6 15.098 13.370 3.272 0272
50 -8 10 6 15.092 19 890 4348 0.4848 so0 03213 364 a7
T 10 4 14910 - 17.090 2.130 0.2180
U 10 2 15.053 16.520 1.467 0.1467
v 10 | 15.127 15.740 0.613 00613
900 W 10 0 0.000 0.000 0.000 0.0000 100 0.066(.! ns 76
X 10 1 14.801 15.360 0.559 0.0559
Dunnett's MSD value: 0.1841 MSD = Minioum Significant Difference
PMSD: 20.7 PMSD = Percent Minimum Significant Difference
PMSD is & measure of test presision. The PMSD is the minimuum percent difference between the control and trestment that can be declared
statistically significant in a whale efMluent toxicity test. On average, a significant difference occurs for Environmental Testing Sohsions, f
L1.C chronic 1oxicity tuu when a toxicant reduces Pimephales growth by 16.8% from the comsol (determined through reference taxicant Fr
testing)., -:
Lower PMSD bound daumned by USEPA (10nh percentile) = 9.4%
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
‘lhelmvennduppnbomdnw«enlculuedhylhch.PAmeIOSlm ducted from 19 tsborstosics for Pimephales prowth in
chronic reference toxicant tests.
USEPA. 2000, Und, ding and Ac ing for Method Variability in Whole EMuent Toxicity Applications Under the National Poltutant Discharge Elimination Program EPA-833-R-00-003. US Environments] Protection

Agency, Cincinnati, Ol

V Organisms obtained from Aquatic BioSystems, Inc.

06-17.03.x1s

R

t

L




Eavironmental Testing Solutions, LLC

Statistical Analyses
W
Laryal Flsh Grewth and Survival Tert-7 Day Survival —
Stct Dt @17/03 TatiD:  PpRCICR T Sungle 10 REF-Raf Toxcant
EndDuz @240 LabID:  ETS-Eav, Testing Solutions Sample Type: KCL-Potessinm ehlogide
Sample Date: Protocok  CHRONIC{EPA-2L-R-02-013) TatSpedier PP-Pimephales promelas
Comments. i .
Concmp/l 1 2 3 4
D-Cantrol 1.0000 09000 1.0000 1.0000

= 1000 1.0000 1.9000 45000

0 1.0000 0.9000 1.0000 05000

€ e.g000 1.0000 10008 0.5000

750 4.4000 0.6000 0.5000 8.4000

900 62000 0.1000 0.0000 s.4%0

[-]
g8t

blained from Aquati Inc.

Transfarm: Arcein Square Reot 1-Talled Number Tetal
Conc-mg/l.  Maan N-Mean Mean Min Max CV% N £t Critical MSD Resp Number
- D-Control 09730 - 1.0000 1373 1.240 1.4120 394 4 1 ©

300 09750 1.0600 1373 1.2490 14120 942 4 0.000 2410 . 02610 1 «©
a0 0.9500 0.9744 1.330% 1.2490 1.4120 1701 4 0.375 2410 0.2610 2 «©
600 0% 08462 L1791 0.7834 1.4120 25380 4 1.7 2410 0.2610 7 «©
*150 05006 03128 0.7834 0.6847 0.8861 14207 4 1410 2410 0.2610 2 «©
900 0.1000 0.1026 03168 0.1388 0.4636 19374 4 9.740 2410 0.2610 36 &«
Auxiliary Tests 3| th Critcal Skow Kurt

- Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.931800067 0.884 0.76554356 1940549804
Bastiett's Testindicates iafiances (p = 0.14) 8.292373657 13,08631706
Hypothesis Test (I-tail, 6.05) NOEC LOEC Chy TU MSDu MSDp MSB MSE F-Preb o
Dunsiecr's Test 600 - 750 670.8203902 0.158215764 Q.1646852)9 0.72750714) Q023455798  3.0E-08 3,18
Treatnents vs D-Control N i -

Maximum Likelihood-Prabit -
Parameter VYalue SE 95% Flducial Limits Ceatrel Chi-Sq Critical Pvalue - Mu Sigma ter
Stope \1B9STRTTL 1718388761 8.547353664 17.24422178 0015 1203930539 7814714921 0.5 186717176 0.077544701 s
Intercept SLITSTI®  6.38034283 -44.4815921 -19.4698538 . ’
TSCR 0.031770836 0.016773857 0.00010591 0.0635476)6 10 -
Peint Prebits me/l. 95% Fiducial Limits 09 ..\\ "
ECO1 1674 4852681328 3851136616 3430502718
ECOS 3.335 5491893128 461.5114678 602.0006752 os
EClo ANB - 583.995429 507.6910313 631.308809) 07
ECIs 3.964 6122120114 541.057847 656.1462219 4
EC20 4158 6338721102 S63.784198) 675.1280513 - gos
EC2S 4326 65308138 $93INTIT 692250585 me.u ) e
EC« 4747 T040855197 637.1836685 740.6047299 e
EC50 5000 7366579256 6955037102 775.0075213 : 04
ECS0 5.253 TI0.75T0124 TIZ1S6TI2C 815.2136902 03 ;
ECT$ $.674 §30.9499495 7838186136 896.7146961 o1 . 4
EC30 $.341 356.1207614 810.1674501 9339040839
ECBS 6.036 886.4243628 8)4.7208566 980.4491315 ot : »&
EC%0 6.152 926.0818561 8565.5232)5 1043.70996( " og - .
ECo9s 6.645 983.146722 9117407714 1145990606 : ) 10 T i 1000 10000
ECoY — 7.326 1116.009105 -1002.4C1815 (372907358 Dose mgiL
Doss-Respoase Plot
— 4
as
s 1-tail, 0.05 level
) of significance
ar
=
208
Z
@0s
>
S04
~
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Environmental Testing Solutions, LLC

T

P25

7 Day Growth

1 from Aquatic BioSystems, Inc.

Statistical Analyses S
— Larval Fish Grewth and Survival Tast.7 Day Growth
Stat Dt #1703 TestID: PpKACR Sample ID: REF-Ref Toxicant
End Dtz 42403 Lab ID: ETS-Env. Testing Solutons Sampls Type: KCL-Potassiurn ehloride
Sample Date: Protocok  CHRONIC-(EPA-821-R-02-083) Test Species: PP-Pimephales promelas
Comments: :
Concapl, 1 F] 3 4
D-Controt Q.8596 09400 0.3881 0.8533
Xxg 0.7324 0.7485 03034 0.6743
430 0.5099 aem 07457 €.6209
€00 [ £ 7, ] 07973 0.8544 0.442
™= 0155 ownn .4848 0.2180
900 0.1467 Q0513 4.0000 0.035%9
. Transform: Untransformed 1-Talled Isetonic
Conc-me/l.  Mean N-Mean Muan Min Max CV% N S-Stat Critical MsD Man N-Mean
O-Conrzol [F-9: ] 1.0000 03378 0.8533 0.9400 43 4 [+ -7 1.0000
p ] 0.7452 0.5394 0.7452 0.6743 0.8054 7.23 4 1174 .29 o.18at 0.7452 0.0394
% 0.7009 0.7893 0.7009 0.6209 0.8099 1224 4 pA 2] 2.19%0 0.1841 0.7069 0.7395
*600 0.6710 0.7338 a.6710 0.4342 03544 1334 - 4 269 .29 0.1841 0.6710 0.7358
750 oy 0.3430 [ & yve) 02130 0.4843 36417 4 0.3223 03630
900 0.0660 0.0743 . 0.0660 0.0000 0.1467 91.7231 4 0.0660 0.0743
Auxifiary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test ndicates nommnal distnbution (p > 0.01) 0.967983842 . 0844 Q30183012 1.954611001
Bartletr's Test indi equal variances (p = 0.03) - T41512108 11.34488101
Hypethesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Ounnetr's Test 0 450 3674234614 0.184080959 0207356754 0.0368591it 0.0129234 0.0310339° 312
Teeatrnents vs O-Control
. Linear Interpelation (200 Resamples)
Peint mp/l 3D ___ 95% CL(Exp) Skew
1Cas~ 93.40¢ 007 353.23 t7sn 08136
Ico 185,80 3992 106.31 33143 0.7738
s %019 - 88.40 199.76 79637 1.463% 10
IC0 4139 108.6§ 185.08 73795 0.0163 09
[Lard] 6.3 nmn 1o 660.99 1.0283
1ICa 859.51° 266 515.95 71263 -1.0307 a8 y .
Cs0 £97.69 20.49 43613 TTA8 0.1023 01
* indicates [C estimate less than the lowest concentration o8
.0
§as
2
@ 9.4 1
0.3 4
0.2 4
[ 2]
[ X ] —— ———
¢ 00 A00 800 800 . 1000
Oosemgn.
" Dess-Response Plot
1
1-tail, 0.05 level
of sigmificance

06-1703.xs
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_ PpKCICR TestNumber: _]] -
l ;" Daily Chemistry: S
- _.‘%. . Day P
g Concentration | Parameter 0 ‘ 1 2 .
&  [conTROL |pH(SU) F.80 [358 [337 | 2.0t | F.3 | 263
% ' DO (mg/L) 27 1 =H 4 < }.e | 75
& Conductivity )
3 (pmhos/cm) 306 b ¥0
5. HHS Alkalinity -
-4 o (mg CaCOy/L) (0 (!
. Hardness ‘
% mgcacoyy | B2 85 —
ﬁ, Temperature - .
& CC) 25.2 24.8 262 | 241 | 2s4 | 2d.e
& pH (S.U.) 3-83 | 344 |3.60 | 3.69 | F.a | 3.33
DO(mgL) 3P +4 | F+9f Fo
4 300 mg KCVL | Conductivity H . T
4 (umhos/cm) B 84 %
5 comperatite | 252 (W | sz f 4 |y | 24
b ' pH(S.U) J 2851 A4 1362 | *3IT | F.8L| TS
DO(mgL) b &S ¢ *3 *.5 8.0 %
" 450 mg KCVL | Conductivity .. A £
| (umhos/cm) \LOO hao 1103
= T ture ~
i ooy 752 | zu.g | 282 | W | s | 2wk
pH(S.U) *-8%1 | 970 | %83 | F.32 | F-8%¢ | W W
. DO (mg/L) . Fl > 2¢ | ®37 . 19 ] 3.4
- 600 mg KCVL | Conductivity ; I ; i T
(umhos/cm) L2323 X 36! 133
. | Temperat ‘ , '
o 25.2 | e |2z | T | sy | 2vp
H(S.U) +87 |l 269 |64 | FRe- | 26537
PO (mgL) 1k 8% 4 ; 3.3 . 3.0 - 39
| 750 mg KCVL | Conductivity _ . Al . L
punhos/cm) L3S g2l LS |semeE o 18 £
(‘I;g;lperaturc zsz | 24 25. 2 24.7T 5.4 2
pH (S.U.) 8% | J.wé 765 | 3.3€ | 86| Q.8Y
DO(mgly T} B3 Ml EY 3.8 FL | 3.9 | 3.8
900 g KCVL | Conductivity _ TR SRS e
‘ (junhos/cm) W1 B t87e | S| 1853 M
popentur | esiz | M2 | 22| 247 |24 | 240
Initial Final | Initial Final Initial Final

Stodde

4(‘,500

Kb 2p0

S5
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“A', - . .. """1‘3“5“'!5'-":-' pdie 'LJ:MN.:'_‘:‘)!{‘.%?%‘“
| a Y —‘1}:-5-&"!%‘»" i “‘:1%“’
; BPKCICR TestNumber: _f1 5. .-
' - Cee S e wrb-.'a»-% fop .".a:_.‘.'--':""é‘l-.v.:.’_’k-‘.f_h'?ﬁ-n-f_=l
! ? - D L. ol e L ',:‘."."@};.;‘*-j.:
.3 ay b
‘Bl Coacentration | Parameter 3 4 5 6
i CONTROL | pH (S.U) Tt 1 54) [T B3, | 3.23 | 346 [ 39 | +.48
DO (mg/L) EX7ME i) J.b . 1.0 34 - | 335 ‘
71 N Counductivity _
<1 S (pmhos/cm) 313 202 2485 300
= Alkalinity : i
5 (mg CaCOyL) |~ ) lol —
Hardness
(mg CaCOy/L) 66 2]
Tempcrature .
o Z55 |44 |2zs0 | 243 |z45 a4 | 253 fausS
i pH (S.U) B0 B k| 183 | .52 I | 33 | .53
] 300 mg KCVL | Conductivity 2 ‘
1 (umhosiemy | BF2 5| oy o] BSL &34 :
L T t — .
% cccx;'pm B X EXY 25.0 24.3 24.s | 24.4 25.3 | M.S
% pH (S.U) . 364 |34 |38 Ja5¢ 1364 353 | 9738 | .53
2l [oomegy 123 133 [ +7 [ 3] [ %6 | %2 |39 | %=
£1 450 mg KCVL [ Conductivit 5 ' '
£ | mhegemy | 1140 == | 104 14|
% (‘l;g;mcmmrq 255 24 zs.o | 243 24.5 244 | 2s.3 | 24-S
}f pH (S.U) 3.64 +L0D 490 5] q.ec 353 4. .S
2] 600 mg KCVL | DO (mg/L) .8 3.3 3.8 . 19 .2 I g.
> Conductinit ; N - 3
Sl ~— | (onbovemy | tdOM 1339 ol (333 1400 |EEns
v T . - .
: coyperaure | 2505 |24 | 250 | 243 | 29.5 | 244 |2zs3 | TS
; pH (S.U.) 380 | 3.8 (352 13.53 | F.68v0 [ Fs5w |Fez |F6z2
DO (mg/L) 39 4z | e 16 139 -| k2 | 80 e = 1
<| 730 mg KCVL | Conductivity N DA S Fecieh Ko
(mhos/cm) G| |3 e g 9 : tb32 254
z;f:‘;'"c”"“" 23.5 | 24 750 | 743 245 | zud | zs.3 | WS
pH(S.U) .86 | FwF |42 |55 | .80 |F57 | 384 | F.L3
| DO (mg/L) F L34 | F9 |30 |29 | HzZ |G | g
| 900 mg KCVL | Conductivity ~ g oL E s
. (imbhos/cm) ’668 et | 092 i 1630 23 r ! BQ!:. o
T rat =5
(ﬂcc::r;xpc T 255 0 24d | 254 24,3 245 | 244-| 253 | S
Initial Final Initial Final Initial Final Initial Final

5%&‘& {SIc0 USoo 1y o0 © H44q00
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Sodlum Chloride Chromc Reference Toxncant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water
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Test date

—e— T-day IC,; =25% inhibition concentration. An estimation of the concentration of sodium chloride

that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
— — Central Tendency (mean IC,,) :

—_— Warmng Limits (mean [C, £ S A.IO)
. Control Limits (mean IC,;£8,,50r2 Standard Devxanons)




Test number  Test date

1 04-09-02
‘2. 05-07-02
3 06-04-02
4 07-09-02
s 08-06-02
6 09-04-02
7 10-08-02
] 11-05-02
9 12-03-02
10 12:03-02
1 12-04-02
12 12-06-02
13 12-11-02
M 12-18-02
13 '01-07-03
16 02-04-03
¥ 03-05-03
18 04-08-03
11 05-06-03
20 06-04-03

7-day IC,,

(ENCIL) (gL NaCl)

1.03
1.05
1.06
1.03
1.08
1.05
103
1.03
1.02
1.03
1.02
1.03
1.04
1.04
0.9
0.99
1.05
1.03
108
107

cT

1.04
108
1.04
105
105
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.04
1.03
1.03
1.03
1.03
1.03
103

0.01

0.01
0.01
0.01
0.01

.0t
0.01
0.01
0.02
0.01
0.01
0.0}
0.02
0.02
0.02
0.02

- 0.02

0.02

State and USEPA

Environmental Testing Solutions,'.LLC

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Control Limils

CT-28 CT+128

1.02
1.02
1.02
1.02
1.02
1.02
1.02
1.01
1.0}
1.01
1.01
1.01
1.01
0.99
0.98
0.98
098
0.98
0.98

1.06
1.08
1.07
1.07
1.07
1.07
1.07
1.07

- 1.07

1.07
1.07
1.06
1.06
1.08
1.08
108
1.08

1.08 -

1.08

S

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08%
0.08
0.08
0.08

Luborstory
Warning Limits
CT-Spua CT+S,
0.96 113
0.96 L
0.96 1.13
0.96 1.13
0.96 1.13
0.96 113
0.96 L13
0.96 1.12
0.96 1.12
0.95 112
0.95 L1
0.95 1.12
0.95 112
0.95 L

. 0.95 (W}
0.95 WLt
0.95 .11
0.9% L1t
0.95 1.12

sAJl

0.18

0.13
0.18
0.1%
0.13
0.18
0.18
0.18
0.13
0.18
0.18
0.18
0.13
0.13
0.17
0.18
0.18
0.1
0.18

Labaratory

Control Limits
CT-Spaas CT+ 8,5
0.26 1.22
0.87 .23
0.87 1.22
0.87 1.22
0.87 1.23
0.87 1.22
047 1.22
0.86 1.22
0.26 1.22
0.86 121
0.86 - 1.28
0.86 1.2}
0.86 1.21
0.86 1.21
0,85 1.20
* 0.86 1.21
0.86 1.21
0.86 .20
0.86 1.2t

Sy

0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.46
0.46
0.46
0.46
0.45
0.46

USEPA

Warning Limits
CT-S.ys CT+8,.,

0.57
0.58
0.57
0.58
0.58
0.57
0.57
0.57
0.57
0.57
0.57
0.57
0.57
037
0.57
057
1 0.57
0.57
0.57

1.51
1.52
1.51
1.52
1.52
151
1.51
151
1.51
1.50
1.50
1.50
1.50
1.50
1.49
149
1.49
1L.30
1.50

Sase

0.65
0.63
0.65
0.65
0.65
0.65
0.65
0.64
0.64
0.64
0.64
0.64
0.64
064
0.64
0.64
0.64
0.64
0.64

Note:  7-d 1Cys = 7-day 25% inhibition concentration. An cstimation of the concentration of sodium chloride |hal would cause a 25% reduction in Ceriodaphnia reproduction for the test populnion.
CT = Central tendency (mean ICy,). .

S = Standard deviation of the IC;, values.

Luborstory Control and Warning Limits
Laboratory control and waming limits were established using the standard dcvmnon of the ICy4 vnlm con'expondmg to the 10th and 25th percentile CVs.

*limits recommended by USEPA for the test method snd endpoint.

USEPA Contral and Warning Limits

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efftuent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Euvi;m:ﬁwhf?rd;:ﬁon Agency, Cincinnatl, OIL

Sx10™ Standard deviation comresponding to the 10 percentile CV. (8,49 = 0.08)
Sazs ™ Standard deviation corrcsponding to the 25® percentile CV. (su, =0.17) |

S« Standard deviation corresponding to the 75% percentile CV. (S494 = 0.45)
Sase™ Standard deviation corresponding to the 90 percentile CV. (Sag0 = 0.62)
CV = Cocflicient of variation of the IC;, values,

.

USEPA
Control Limits
CT-8,0 CT+8,,,
0.40 1.69
0.40 170 ¢
0.40 1.69
0.40 170
0.40 1.70
0.40 1.69
0.40 1.69
0.40 1.69
039 1.68
0.39 1.68
0.39 1.68 -
039 L6t ’
039 168
. 639 1.67
039 1.67
039 1.67
0.39 167 .
0.39 1.67
039 1.67

cv

0.01
0.01
0ol .
0.01
0.01
0.01
0.01
0.01
0.01
0.0]
0.0}
0.01
0.01
0.0
0.02
0.02
0.02
0.02
0.02

These ranges are more stringent than the conteol and mn;in; .
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7-d 1C,; (g/L NaCl)

08+
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Environmental Testing Solutions, LLC
Sodium Chloride Chronic Reference Toxicant Control Chart

for Ceriodaphnia dubia
ausing Moderately Hard Synthetlc Water

1.8 l‘ ‘ 1 | 1 1 ‘ | ! L I

1.6 - : : , : '

1.4 -

1.0 -
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Test date

—e— 7-day IC, = 25% inhibition concentration. An estimation of the concentration of sodlum chlonde that would cause a
25% reductlon in Ceriodaphnia reproduction for the test population. :

— — Central Tendency (mean IC,,)

—..— Laboratory Warning Limits (mean IC,; S, ,,, S,

Laboratory Control Limits (mean IC, £ S A.;, 2 8,45=0.17)

— — USEPA Warning Limits (mean IC,; £, ,,, S, ,,=045)

—— USEPA Control Limits (mean1C,s £ 8, 51, S, ,,=0.62). o

=0.08)
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Eﬁvirohmental Testing Solutions, LL.C

Precision of Endpoint Measurements

Sodium Chloride Chronic Re'l'erence Toxicant Data
for Ceriodaphnia dubia

using Moderately Hard Synthetic Water

Test Cantrol Control Mean

number Test date Survival Reproduction cr

for Control Mean

(%)  (offspring/female)  Reproduction

. (offspring/female)

L 04-09-02 100 26.2
2 05-07-02 100 273 6.8
3 06-04-02 100 26.0 26.5
4 07-09-02 100 29.5 273
5 08-06-02 100 28.4 27.5
6 09-04-02 100 31.4 28.1
7 100802 100 311 28.6
8 11-05-02 100 29.5 28.7
9 12-03-02 90 340 293
10 12-03-02 100 33.2 29.7
11 12-04-02 100 325 29.9
12 12-06-02 100 . 29.7 299 .
13 12-11-02 100 338 30.2
14 12-18-02 100 30.5 30.2
15 01-07-03 100 33.2 304
16 02-04-03 100 323 30.5
17 03-05-03 100 28.7 304
18 04-11-03 100 126.3 30.2
19 05-06-03 100 276 30.1
20 06-04-03 100 25.9 29.9
Note: CV = Coefficient of variation for control rcpr;:ductiou

cv Log N MSD PMSD
' for Control
(%) Reproduction (%)
CV (%)
8.6 , 238 10.7
123 10.5 23 84
8.1 9.7 38 14.7 .
9.9 . 9.7 35 11.7
8.0 9.4 2.1 9.5
10.4 9.6 3.0 9.5
6.7 9.2 2.9 9.4
9.2 - 92 2.5 8.4
8.0 9.0 2.7 3.0
6.2 - 8.7 33 9.9
6.0 85 3.2 9.8
11.0 8.7 30. 100
137 9.1 29 . 85
74 9.0 29 " 94
7.0 8.8 2.9 86
8.1 88 - 27 84
5.1 8.6 3.5 12.1
6.2 84 2.5 9.6
108 8.6 32 115
59 84- 2.6 10.1
| Testing Solutions, LLC Ceriod:

On average, the CV for control reproduction is 8.4% in Eavir

Lower CV bound determined by USEPA (10™ percentile) = §.9%.
Upper CV bound determined by USEPA (90* percentile) = 42%

MSD = Minimum Signilicant 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. On average, a significant difference occurs for

CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

“The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia mproducnon in chronic

reference toxicant tests,

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

Environmental Testing Soluuons. LLC chrouic toxicity tests when a luvmnl rcducu Ceriodaphnia reproduction by 9.9%

from the control.

Lower PMSD bound determined by USEPA (10" percentile) = 1%
Upper PMSD bound determined by USEPA (90™ percentile) = 37%.

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

for PMSD (%)

9.5

11.2
11.4
11.0
10.7
10.5
10.3
100
10.0
100
10.0

99

- 98

98 .

9.7
9.8
9.8
99
9.9
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Control Reproduction

Coefficient of Variation (%)
for Control Reproduction

(offspring/female)

Environmental Testing Solutions, LL.C

Ceriodaphnia dubia Control Reproduction and Coefficient of Variation
in Sodium Chloride Chronic Reference Toxicant Tests
40
35F
30 F
L U, .
20 F ;
- ]
15 '_.___._____._._._._. ...... RSP e s .
i Minimum Acceptance Criteria (15.0 offspring per surviving female) ’
- 1 1 1 1 ] | | i 1 | | ] ! I | i i i ! A
n 3 t [} ] | L D) 1 ] ] I | ] i ) i ] 1 | 1
40 e o e ¢ ¢ ¢ S 4 ¢ vt § 4 A S WA o+ e § - S — o Ao ¢ » S ¢ 4 WA © 5 SEmAmS § ¢ AP § A A ¢ o g - ¢ S+ S — — b —— o — - — -
[ North Carolina Acceptance Limit (< 40.0%) ]
30 -_.._.________.__.___..__..._.___ .................... :
[ - Keatucky Acceptance Limit (< 30.0%) ]
:
10 F
0

Test date

—e— Control Reproduction or Coefficient of Variation (CV)

— = Central Tendency (mean Control Reproduction or CV)

Control Limits (mean Control Reproduction or_CV + 2 Standard Deviations)’




PMSD (%)

50

45
40
35
30
25
20
15

10
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Env1ronmental Testing Salutlons, LLC

Precision of Endpomt Measurements

Sodium’ Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

L

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

! 1 ! | I i 1

| I |
2, 2, RO %, % %, 4%

i 1 { [ 1 i

% % % % % &, % @ .

U, S, T, N, e, My ey N S, M, M, %, B M N N
Test date o |

—e— PMSD = percent minimum significant dlffcrence PMSD is the minimum significant dxffcrcnce
between the control and treatment that can be declared statistically significant.
— - Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10® percentile) = 11%, Upper PMSD Bound (90 percentile) = 37%

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.) - ‘ i
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Environmental Testing Solutions, LLC - ' Pagelofé
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Sodium Chloride Chronic Reference Toxicant Test
~ (EPA-821-R-02-013 Method 1002.0) -
Species: Ceriodaphnia dubia

CdNaCLCR #: 1 I

Dilution preparation information: ‘ ' Comments:
NaCl CHM number: CNM DD
Stock prepacation: 100 g NaCl1 (dissalve 50 g NaClin 500 m!
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock velume (mL) 9 12 15 T 21
Diluent volume {mL) 1491 1438 1485 1432 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 24 -Houds oWy . | Randomizing template: | ¥ €.
Date and times organisms W Incubator number and e |
were bomn between: OL-04-0 Of\ <0 1020 | shelf location:
Organism source: 63-21-G3 A-D YCT batch: ALK 168-23-63
Transfer bowl information: | pH=&.02 Temperature = 24 .9 | Selenastrum batch: PEE 05-23-Q3|

Daily renewal information:

Day Date Test initiation, Control water batch Analyst
' renewal, or used
termination time MY
0 loweves | IO Osozod ||
' low-0s-03| 12w 6h- |
2 lot-o=® =il 06 |
A3 loetnza| oAk 09133«‘03 M
% 4 lov-orez 1926 A
> o3 iazz. | oeﬁz‘% A
¢ o | 1mo0 oSz, | AT
7] 6163 1253 —— | b

A it wom At rmnsured ot M&%WM’(E‘M
M&éaq&-:t

Control information: Acceptance crileria Summary of test endpoints:
% of Male Adults: M. $20% 7-day LC50 >1400

% Adults having 3 Broods: b, - 280% NOEC B0

% Mortality: o,  S20% LOEC. | 00O
Mean Offspnnng emalc: 759 2 15.0 offspring/fernale | ChV gdd 4
%CV. . 841, <40.0% IC25 D 8.0




Environmental Testing Solutions, LLC

2

Page 2 of 6

Species: Ceriadaphnid dubia

Smoa s

CdNaCLCR #: __{|

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 [ Yougprodueed | N ] A | OO 1O | O OITOHTO O
Adult mortality L ] | DR Y Y L .-
2 Young produced O ) Ol O O 6 Ol O O o
Adult mortality Ul e T e To TC
3 Young produced O O O QO O Q) @) OO0
Adult mortality O e o e lwe o e o [u
4 Young produced Sl A < T—T % 3 q S A | q
. Adult mortality Y I [ | o | | - | | -
[ Young produced ] N 1 12 t0 t O} 1\ & 10 10
Adult mortality (N (U _ju C (I S
6 Young produced 0O 6 O g [®) o) [®) (@) (e} (@)
Adult mortality .l [V R W A W — (- (WS A W Ry W
1 Young produced VU T2 1l ! Y g \3 LR 172
Total young produccd ‘2 3 206 26 > 2% 21 |28 21 =4 26
Final Adult Mortality L oy N U . | . — — L L _
X for 3™ Broods X N >< X X< 1 2 | > 1> |1 X
Concentration: -
% Mortality: 0%
Mean Offspring/Female: 259
600 fng NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 K 4 5 _ 6 7 8 9 10
1 Young produced O O fe) e e) (6} QLD 0 0
Adult mortality Ul o Ll (= [ | | 1
2 Young produced 0O O O O o O (®) 0 OO
Adutmortality | L | — | L | — [ N R L L -
3 Young produced O 1O @) 6 0 O O O 10 _
Adult mortality Clelu e o Ul Ul W U u
4 Young produced (8] s Y o gl 3 =l < =l q
Adult mortality — — — | | G | - L [ . L
H Young produced \3 ‘2| 1o & [0 | WO i\ 10 121 10
Adult mortality ] o | L w | (WP B W -
6 Young produced s Ol OO 0 [®) O @) [0}
Adult mortality T | - _ C | T C [ ] U} «
b Young produced 1S I8 1) (21 1} lg s il i '3—_
Total young produced .32. 27 Zq 2 Z s 21 25 25 21 21
Final Adult Mortality [ ClC T ey, e 1o TU
Concentration:
% Mortality: . 07.
Mean Offspring/Female: 203
| % Reduction from Control: | —I.5°,.

P ;’;ggjqi,' Y



Environmental Testing Solutions, LLC

" Page3ofé
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Species: Ceriodaphnia dubia

CdNaCLCR#: __ I

800 mg NaCVL Survival and Reproduction Data
: : Replicate number
Day 1 2 3 4 5 3 7 ] 9 10
1 [ Yougprotweed | O QT O[T O OO O O[O0
Adult mortality — — [ . (- g
T (Y | 7] 0[O [ Ol OolOlOIGIO
Addtmortality §°q__| o ] | | — ] e O o
3 Young produced O (@) O B @) [@) O O 1O O
Adult mortality [ L w w w v v | u - -
L4 Young produced s [N R 2, 3 s g (] u Y
Adult mortality o | — ] ] U O | S
s Youngproduced | 1O [ypy [ 1O | 12l L 1L LT 1310
Adult mortality Tl ol o el Ul ol © vl -]
3 Young produced o) @) O b o) e) b Ke) O |0
Adult moctality w | o { L C |- (U ] U | -

7 Youngproduced | O [ 1O [ 1] WV [ WS (012 ] 1Z2] 101 9
Total young produced 2SS |24 [z 21 |30 |2S |27 2,{5*{ V27| 23
Final Adult Mortality T O ] O - . | - L

Concentration:
% Mortality: 0%,
Mean Offspring/Female: 26 (o
% Reduction from Control: | 1 2.°/.
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Duy 1 2 3 4 5 6 7 8 9 10
1 Young produced { - () C) O QO O O (@) e Ne) @)
Adult mortality ol [ - | L | — | —
2 - Young produced Ol O 0O O O O | O (@) O
Adult mortality L o Clue o o U e v o
3 Youngproduced | A [ O 0. &) o |lO O O @) O
Adult mortality L, | | w L | | W L N,
© 4 Young produced Y o) ) | Y 2 32 J . |
Adult mortality Cloe it v le o v
s Young produced 10 t ! {0 10 8 10 q 1 2. q -1
Adult mortality | L (__ o L\ o [ L (W - [
6 Young produced O o o O O) O O O O O :
Adult mortality L Le L (. | | L I U B W
? Young produced 0 | & 13110 | 1Z- | 10 /0 70 I lq
Total young produced 24 22 {26 {24 7}_\ 22 | 22 |26 24 2s
Final Adult Mortality | N O S I A =1 &
Concentration:
% Mortality: oY/
Mean Offspring/Female: 7234
9% Reduction from Control: | 3.7




- Environmental Testing Selutions, LLC

Page 4 of 6

Species: Ceriodaphnia dubia

CaNaCLCR #: _ |}

1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 7] 5 6 7 ] ] 10
1 Young produced 6 o) O |0 O O Ol1O 0o 190
Adult mortality U O el o 1; -
2 Young produced Ol O 0JOJ|O0OJO [OC|IOTO @)
Adult mortality L L . [ il | U [«
3 Young produced 0 ®) (@) (@) o Q O O O O
Adult mortality | U | \— WUl O W] O —
. 4 Young produced 2 &) q ) [} SN ) q 2. \.l
Adult mortality ol uw| u ] | L N ) I O
] Young produced O L;r | ol 3 g O 1D 10 b
Adult mortality _ w ol . o L | . LY I W
3 Young produced Y | o) @) Q (&) 9 D O O
Adult mortality L__ | [ S | (- L_,. L/ () |
7 Young produced o 0 3 () 6 2— l O- O S
Total young produced (o s ’q ’q 8 ) 13 |2. lq 12, 1S
Final Adult Mortality [ N A S I - Ul ]
Concentration:
% Mortality: 0% |
| Mean Offspring/Female: {13
% Reduction from Control: |  Slb.N71.
1400 mg NaCl/L - Survival and Reproduction Data .
’ Replicate number )
Day .1 2 3 4 5 6 7 8 9 10
1 Young produced O O O . O O () O D ( ; O
Adult mortality ol Ll ool o (Wl I | —
2 _Young produced D O Q 6 O O O (@) O O
Adult mortality | I P I G R B W B [ LS I
3 Young produced [4) (@) O o) 0 O ’ 0 e [é) O
Adult mortality [ U N O O A I U )
4 Young produced | 3 2. 3 2 3 2. 3 32 3
Adult mortality o [ — | - _ L o w
5 Young produced L’i _0 Lo O 5 (D | S 0 1
Adult mortality Ll w _| v R LW I W [ -
[3 Young produced O | 2 2.1 1 \ @) O3 b O
Adult mortality _ O | B [ _ (W ol
7 Young produced O J O 0 S) 2 [®) O 0 Q
‘Total young produced S S ) 6 ! 0 8 12 3 12 q ’0
Final Adult Mortality Y - | O L (. [ -
Concentration:
% Mortality: CH.
Meun Offspring/Female: 84
9% Reduction from Control: | {3107l




Environmental Testing Solutions, LLC

Chromc Whole Effluent Toxicity Tcst (EPA-821- R-02 013, Method 1002, 0)

Species: Ceriodaphnia dubia

" Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

3

Testnumber:  CdNaCICR #40 '
Test dates: June 4-11, 2003 Reveiwed by: , I)/ W
Concentration Replicate number Survival Avenge reproduction C"fﬂd'-‘ of | Parcent reduction from
(mg/L NaCl) 1 2 3 4 s 6 7 8 9 0 *) {oflspring/female) variatien (%) cretral (%)
Control 23 26 26 7’ 25 n " 28 77 24 2 100 259 59 Not spplicable
600 32 27 24 24 25 7 27 25 25 27 27 100 262 2.0 -1.5
800 25 24 27 21 30 25 27 27 27 23 100 256 10.0 ‘1.2
1000 24 S22 26 2 24 2 22 2% - 24 25 100 23.9 64 1.1
1200 6 ) 14 14 8 13 12 14 12 15 100 113 32.1 564
1400 5 s 10 10 8 12 3 12 ) 10 100 8.4 369 61.6
Dunnett's MSD value: 2.621 MSD = Minimum Significant Dnll;ercnce
PMSD: 10.1 PMSD =  Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment lh:! can ba declared lhtutlu"y
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, LLC chronic toxicity tests

when a toxicant reduces Ceriodaphnia reproduction by 9.9% from the control.
Lower PMSD bound determined by USEPA (10% percentite) = 11%.
Upper PMSD bound determined by USEPA (90™ percentile) = 37%

‘Ihe lower and upper bolnds were caIcuhled by the USEPA using 393 tests conducted from 33 l:bomona for Ceriodaphnia reproduction in chronic |
reference loxicant lests.

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

Totals

ion

ia

laphn

104

Verification of Cer

1000 mg NaCl/L

Reproduct

Control

Total

33

108
239

Totsl

26
38
13

16
113

Total

34

84

14
25

24

12

10
26

10
22

10

10
22

12
24

Replicate number

10

10
24

10

13
26

22

10

10
24

10

15

10

12

10

14

12

13

Replicate number

14

14

6

Replicate number

12

12

10

5

Day

Total

1200 mg NaCl/L

Day

Total

1400 mg NaCl/L

Day

Total

Total

38

102

119

259

Total

40
106

117
263

‘Tutal

104

112

256

10

10

12
26

10

10
24

A

14
27

13
28

10

14
27

10

25

Replicate number

12

1

27

il

26

12
26

23

10

10

13 §
27

12

i1

27

10

11

25

10
25

10

14
27

10

23

Replicate number

12
24

10

10
24

12

10
27

13

15
32

Replicate number

10

10

23

13

10
27

12
27

11

12
27

10

10
25

12

15
30

21

10

13
27

10

10
24

i0

10
25

Day

Total

600 mg NaCl/L

Day

Total

800 mg NaCl/L

Day

Total




Environmental Testing Solutions, bﬁn

mﬂﬂuan»_ Analyses
Cerlodaphnis Survival and lbm..o&unntl Test-Repreduction
Sart Date;  ¢/4/03 TestiD: CdNaQCR Sample ID: REF-Ref Toxicant
End Date: 81103 Lab ID: ETS-Env. Testing Solutions Samgple Type: NACL-Sodiumn ehlotids
Samgple Dats Protocok  CHRONIC{(EPA-821-R-02-013) Test Species: CD-Ceriodaphntia dubia
Comments: .
Cenc-% 1 2 3 - 4 s [ ? 3 $ 16

D-Coatrol 23.000 26.000 25.000 27.000 23.000 27.000 23.000 27.000 24.000 26.000
600 32.000 27.000 24.000 24.000 23.000 27.000 25.000 23.000 27.000 27.000
800 23.000 24.000 27.000 21.000 30.000 3.000 21.000 21008 27.000 23.000
toco 24.000 2.000 26.000 24.000 24.000 22.000 2.000 26.000 24.000 25.000

1200 4,000 3.000 14.000 14,000 £.000 13.000 12.000 14.000 12.000 13.000
1400 3.000 3.000 10.000 " 10,000 8.000 12000 3.000 12000 9.000 10.000
Transform: Untransformed Rank 1-Tailed Isotanic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critleal Maan N-Meaa
O-Control - 25.900 1.0000 15.900 23.000 28.000 5.88¢ 10 26.100 1.0000
600 26,300 10154 26.300 24.000 32.000 897N 10 " 105.50 73.00 26.100 1.0000
800 23.600 0.9834 25.600 21.000 30.000 9.951 10 102.00 75.00 25.800 0.9808
1000 21.900 0.9228 23.900 22.000 26.000 6.376 10 72.50 75.00 23.900 Qa.9157
Jt1200 - 11300 0.4363 11.J00 $.000 13.000 2087 10 35.00 73.00 11.300 Q.4330
“1400 8.400 0.3243 8.400 3.000 12.000 36.885 10 $5.00 75.00 8.400 Q3218
Aunxiliary Tests S ! Critlcal Skew Kurt
Kolmogorov D Teat indi non-normal distribution (p <= 0.01) 1.04293182 1.035 <0.4006381 0.21968436
Bartletts Test inds equal van {p = 0.07) 10.2440815 15.0863171
Hypothesis Test (1-tail, 6.05) NOEC LOEC Chv TU .
Swel's Many-One Rank Test 300 000 894.427191 Q.12
T vi D-Control .
Linear (nterpelation (200 ?BB!-&
Pelnt % 3D 95% CL Skew
1Cos 894.703882 80.1969472 T704.73179) 1005.58276 -1.0173
(o311 ] 1006.50794 27.97085697 909.761158 1025.00205 -2.2883
IC1s 1027.22222 8.67486762 1007.94967 1043.98612 0.0354
1c20 1047.93651  8.5336821 1029.73966 1065.08412 0.1385
1c2s 1068.65079  8.840911 1030.738564 1087.31222 0.1755
ICs0 | 1130.79365 -11.8651207 1108.8382 1154.53188 Q.1560
1CS0 1172.77322  13.6686963 1146.75354  1199.57609 0.5300

Doss-Response Plot

2 ,
S
2s 1
5.1
g0
3
-]
ats
K
10
s
° -
m g g g g g

06-04-03.xis



Environmen

Statistical Analyses

tal Testing Solutions, LLC

Used for PMSD ealculation only.

Ceriodaphnia Survival and Reproduction Test-Reproduction

St Date:  &/4/03 Test ID: CdNaCICR Sample {D: REF-Ref Toxicant
EndDute: 61103 Lab ID: ETS-Eav. Testing Solutions Sample Type: NACL-Sadium chloride
Sample Date Protocal: CHRONIC{EPA-821-R-02-013) Test Species: CD-Ceriodaphnia dubia
C
Conc-% 1 2 3 4 5 . 6 7 8 9 10
D-Controk 23.000 26.000 26.000 27000 25.000 27000 | 23.000 27.000 24.000 26.000
600 32.000 27.000 24.000 24.000 25.000 27.000 25.000 25.000 27.000 27.000
300 25.000 24.000 27.000 21.000 30.000 25.000 27.000 27.000 27.000 23.000
1000 24.000 22.000 26.000 24.000 24.000 22.000 22000 26.000 24.000 25.000
1200 6.000 $.000 14.000 14.000 2.000 11.000 12.000 14.000 12000 15.000
1400 5.000 5.000 10.000 10.000 2.000 12.000 3.000 12.000 9.000 10.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean . Menn Mia Max CV¥% N t-Stat Critical MSD -
D-Control 25.900 1.0000 25.900 23.000 28.000 5.384 10
600 26.300 1.0154 26.300 24000 32000 L X141 10 £0.349 2237 1621
800 25.600 0.9884 - 25.600 21.000 30.000 9.951 10 0.262 2.237 2621
1000 23.900 0.9228 23900 ° 22000 26.000 6.376 10 1.745 2237 162U
*1200 11.300 0.4363 11.300 . 5.000 15.000 32057 10 12.736 2287 2621
*1400 2.400 0.3243 8.400 3.000 12.000 36.886 10 15.266 287 262
Augziliary Tests . Statistic . Critical Skew Kurt
Kolmogorov D Test indi o f distribution (p <=0.01) 1.04293382 1.035 £0.40063805 0.21968436
Bartletr's Test indicates equal variances (p = 0.07) 10.2440815 15.0863171 .
Hypothesis Test (1-tail, §.05) NQEC LOEC Chv TU MSDu MSDp MSD MSE F-Prob df
Dunnetrs Test : 1000 1200 1095.44512 0.1 262127616 0.10120757 661.986667 6.57037037  4.1E-26 5.54
Treatments vs D-Control

06-04-03.xls
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Species: Ceriodaphnia dubia

CdNaCLCR #: _u___
Daily Chemistry: -
Day
Conceatration Parameter 0 . -1 2
pH (5.U.) 3.1 3L G4 ] 84 | 3.8 § 1.8s
- | DO (mgL) 3.8 3. g 2
CONTROL Conductivity
*§ (umhos/cm) 313 31
Alkalinity
(mg CaCOyL) 59 —
Hardness :
{mg CaCOy/L) B(p - B
Temperature
{1 CO) 25.0 FARS 4.t | 245 25> f W6
pH (S.U) 3-3E 1.23 333 | 8%
‘ DO (mg/L) 3.3 3 2.0 L
600 mg NaCVL™ | Conductivity
) (umhos/cm) )443
Temperature .
©C) | Zs.0 24ys -} 255 | .4
pH (S.U.) 3.80 390 ) +8+ [2.89
' DO (mg/L) 3.1 -D YO 1.&
800 mg NaCVL Conductivity ) 4
- (umhos/cm) 1343 e sad
coperaure | 250 | s | wg | s |3 [l
pH (S.U.) ~3.338 T3¢ | +319 | 188 T84 | 17.9]
DO (mg/L) 3.0 8 - +8 | A 1.4
1000 mg NaCVL | Conductivity ’ i
_ (umhos/cm) A3 : 21> : )
;‘E’;"’”‘“"'c 250 | s Wy | zis 253 | 4-L
pH (S.U.) 3.92 | 1.0 .30 | 3.88 2.65 I 1241
_ DO (mg/L) b 3 L 3.8 8.2 1.8
1200 mg NaClVL | Conductivity ) : J ' i
(pmhos/cm) 2513 5| 2509 g A4S
T ture - .
coy z5.0 | 245 | 248 [ 2as |23 | 24¢
pH (S.U) 3.0 1.9 2.80 368 3.85 | 7292
DO (mg/L) 3.4 % . 7.0 g. Lé
1400 mg NaCVL | Conductivity S ' fang] 4
(emhos/cin) L3812 2315 |EEsEEE L3 o i B
Temperat ] .
et | zsp | s | w8 |zas | B3 | 2
Initial Final Initial _ Final Initial Final
Stode F00



" Environmental Testing Solutions, LLC

PageGofég
Species: Ceriodaphnia dubid
CdNaCLCR #: __- ||
Day
“Concentration Parameter 4 5 6
L ' pH(S.U) 7L0 | 1.8 1.82 | B.i .35 | £.10 —.1¢ F.8C
| " DO (mg/L) e I e < Y O A X +8 go | 4.¢ B2
FCONTROL Conductivity .
t (umhos/cm) 22, 200 308 3l
Alkalinity ‘
= (mg CaCOy/L) - — — {
: Hardness —
. (mg CaCOyL) — —
T
FZ’;“’"""’” 2st 241 |20 | 248 | Zs.z| 2am | s | w3
2 pH (S.U.) 1.8\ 1.73¢ | 1.e3 4 8-33 )1 393 | £.10 1.3 1 396
: DO (mg/L) 17 1.8 1.4 3.4 3-2 1.9 7.8 8.2
'600 mg NaCUL [ Conductivit : . R
AOmENEEE | Gamhosemy | MoA 1400 1392 Koo :
T.
o e Ll |l | ase | 246 | 252 |oad |20 |43
pH (S.U) 1.8\ 119 | 1€ § &34 ] F.93 | .l 1.2 | 335
- 4 DO (mg/L) 1. ¢ 1.¢8 1.8 3.1 2% 189 -| 18 8.2
800 mg NaCVL Conductivity . ; T
{umhos/cm) 1116 ITI0 : (3sS 1760 e
legre™™ | zs | ML | 2so f2ae | 252 | |z |23
: pH (S.U) .8\ 1.719 21.63 | &30 | 3-9¢ | &.Uh 1.8 1 3F-94
_ DO (mg/L) .8 | e 2.0 47 f 1 2.6 1 8.
11000 mg NaCVL | Conductivit . '
O RN | mhosemy | 2050 [l 2040 Iyl 2100 ;
'(l;g;‘l)erature 6. 4.6 | 256 | 248 | 2s.2 | 24y 251 | 243
pH (S.U.) 1.€2. | 195 1.€3 8.38 a4 | ol 185 | 3a3
DO (mg/L) 1.8 7.8 - 1é =+ Tb 1. s &2
1 P ] it y ; y
20 mgNaCllL | Contuetidy | 2416 | 2400 | T 1 244 6 =
ol oy | M6 | 2s0 | zae | 252 | | 21 | 203
pH (S.U.) 182 | 139 184 § 8- 3¢ | 396 | &1l 1.6 [3.93
DO (mg/L) G 1.9 1.8 1.7 T 74 | 1.¢ B.1
1400 mg NaCVL | Conductivity ;
(pmhos/cim) Zm 2 2170 : 5% 2160 -
| ;{g;‘lmm"“ 251 4L | 50 | e | z5.2 | 2dYd | &4 |43
: ' Initial Final | Initial Final Initial Final Initial Final

LR 2

‘e



PERMITTEE NAME/ADDRESS (Incfude Facllity Name/Location if Difterent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Fomn Appraved.

Name _ TVA SEQUOYAH NEC_L_E_A_R _EL.‘;‘.'.‘I —— DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO B_C_)_XM _____ —
_ _(NTEROFFICESB28)__ _ _ _ _ __— —— TN0026450 : 103 G F - FINAL
— o SODOY-DAISY___TN37384 __ __ __ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facilty__ _TVA - SEQUOYAHNUCLEARPLANT _ : .
Location HAMILTONCOUNTY _ , : MONITORING PERIO| ~ EFFLUENT
. EAR | MO_| D YEA AY . o
** NO DISCHARGE | I
ATTN: Stephanie A. Howard ¢ From{ 03 06 01 Tol 03 08 30 "NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION rég FRE%;JENCY SATI\YAPPIE.E
_ AVERAGE MAXIMUM UNITS MINIMUM AVERAGE _ MAXIMUM UNITS ANALYSIS
PH ) SAMPLE W Rwd ey Wik ddd - . . 7.2 Wik hhiid 8.9 12 o 12/ 30 GRAB
MEASUREMENT . 1
00400 1 0 O bl sy
EFFLUENT GROSS VALUE .
SOLIDS, TOTAL SUSPENDED 26 19
00530 1 0 O =1 LBS/DY MGIL
|EFFLUENT GROSS VALUE
OIL AND GREASE 2 19
00556 1 0 O LBS/DY [ MG
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU
TREATMENT PLANT
50050 1 0 O
EFFLUENT GROSS VALUE
“SAMPLE
DR
i : 1 I '
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Centify under panaity of law that this document and all attachments wers prepared under my . a N [ TELEPHONE DATE
direction or supervision in accordance with a system designad to sssure that quslified personnel M
Richard T. Purcell propedy mper and o:i.um ::u. i:‘mﬂon %m on n!!.hq';kg'd the po"r;on o |
s ® p p thering s : 2 .
mwmm, :.mm Hormallony:tmmd is , 10 the best of my knowledge and beliel, trus, Acting Environmental Supervisor 423 8436700 ( 03 | O7 | 14
Site Vice President Imnle, and complele. | am aware that thers ere significant penatties for submitting false SIGNATURE OF PRINGIPAL EXECUTIVE
D

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

EPA Form 3320-1 (REV 3/99) Previous editions may be used Paget1of 1




PERMITTEE NAME/ADDRESS  {inciude Facility NameLocation if Diffsren , NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.

Name ___TVA-SEQUOYAHNUCLEARPLANT = DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OME No. 2040.0004
Address  _PO.BOX2000 __ __ _
— — _ _(NTEROFFICESB2A)__ _ _ __ — _ — — — TN0026450 107 G F - FINAL
—————SODDY-DAISY___TN37384 _ __ __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facllity __ _TVA . SEQUOYAH NUCLEARPIANT _ __ __ __ __ __ s v
Location HAMLTONCOUNTY . __ MONITQRING PERIO EFFLUENT
YEAR | MO | DAY YEAR | MO | DA
** NODISCHARGE [XX] **
ATTN: St . From| 03 | 06 | 01 To| 03 | 06 | 30 ‘
TTN: Stephanle A. Howard ‘ NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION Two. ”FRE%gENCY SAMPLE
: ' EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE wihhkAk ShRhAkhh - WRRRER RN

MEASUREMENT . ' 12
00400 1 0 O RN bl SuU
EFFLUENT GROSS VALUE M , ey Lot ! e :
PHOSPHORUS, TOTAL (AS P) s .

MEASUREMENT . 19
00665 1 0 O fe P el seee MG
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED - rr— FreT—— "
00530 1 0 O b MG/L
EFFLUENT-GROSS VALUE
OIL AND GREASE - whkkikhh wdh AR AN 19
00556 1 0 O bl MG/
EFFLUENT GROSSVALUE . LAIEGUIBEMENTRES : R 4 S VI
COPPER, TOTAL (AS CU) - SAMPLE - PEAATINAR hwaran .

: MEASUREMENT 4 19
0102 1 0 0 T PERMITE T v ra s T e MG
EFFLUENT GROSS VALUE Eriei e AR
IRON, TOTAL (AS FE) . F——— Py 1
01045 1 0. O e MG/L
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU 03 Rt Ahkhkik [RT— .
TREATMENT PLANT ' 4
50050 1 0 O MGD
EFFLUENT GROSS VALUE
1
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under panatty of law that this document and all atiachments wers prepared under my TELEPHONE DATE
direction or supervision in accordance with a sysiem designed to sssure that qustified personnel a
Richard T. Purcell {property gather and evaiuate the information submitted. Based on my inquiry of the personor | .
) D vmaton, o PAamatcr sbmitod e 10 T bst O 1y Kneodge 4 batel, oo, Acting Environmental Supervisor | 453 8436700 | 03 | 07 | 14
Site Vice President Iae'unto, and complete. | am aware that there are slpniﬂwn p-nnlliu.lor mnmmg faise SIGNATURE OF PRINCIPAL EXECUTIVE
information, Including the possibility of fine and imprisonmen for knawing viotations. OFFICER OR AUTHORIZED AGENT AREA | NUMBER |YEAR| MO | DAY
TYPED OR PRINTED | CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Refarence all attachments here)
No phosphorous bearing cleaning solutions were used. No Discharge this Period

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




MAJOR

PERMITTEE NAME/ADDRESS  (Include Facility Name/ocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) Form Approved.
Mame ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MOMITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 _ _ ———— :
— o __T(NYEROFFICESB-A)__ . _ _ _ _ ___——— TN0026450 110 G F - FINAL
— o .SODDY-DAISY_ _TN37384. __ __ __ __ __ __ __ : PERMIT NUMBER | DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility _ _TVA - SEQUOYAH NUCLEARPLANT _ __ :
Location HAMILTONGOUNTY_ __ — — — — RING PERIO EFFLUENT
- [yearT mo_| pay YEAR | MO | DAY
** NODISCHARGE [XX] **
. From| 03 | 06 | 01 Toj 03 | 06 | 30
ATTN: Stephanie A. Howard - NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.”[FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE ARANNRAd d bbb de - Pur——
MEASUREMENT 12
00400 1 O O e suU
EFFLUENT GROSS VALUE LT
SOLIDS, TOTAL SUSPENDED . Sirihee eeanaaen 19
00530 1 O O : MG
EFFLUENT GROSS VALUE
OIL AND GREASE 19
00556 1 0 O MG/L
EFFLUENT GROSS VALUE
COPPER‘ TOTAL (As cU) wWirkddrbw whhEEwRd 19
MEASUREMENT ‘
01042 1 0 O 5 MG/L
EFFLUENT GROSS VALUE e
IRON, TOTAL (AS FE) SAMPLE v 19
MEASUREMENT
01045 1 0 O b MG/L
EFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) - 19
00665 1 0.0 bainid MG/L
EFFLUENT GROSS VALUE 5 o
FLOW, IN CONDUIT OR THRU SAMPLE 03 hudadadaldoiotd bbbl Rhbebbddd ] .-
TREATMENT PLANT
50050 1 0 O MGD
EFFLUENT GROSS VALUE
. : : ’
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under poralty of law thet this document and ail aftachments were prepered under my - a M . TELEPHONE DATE
direction or supervision in accordance with a sysiem designed to sssure thet qualified personnel
Richard T. Purcell Mwmmﬂhwwﬁ Bludmml_hq';lrydmwfaonor y 2
parsons who men om, o p directly resp sthering : : P
i formation, the infarmation subimited is . o the best of my knowledge snd befief, tnue, Acting Environmental Supervisor 423 8436700 |03 | o7 | 14
Site lee President accurale, and complets. | sm sware that there are significant penaies for submiling faise 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 afl altachments here)
No Discharge this Period
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility NameALocation ¥ Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

%:dmrz_“ :\g_\_ a'cTsxggongLAi NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
— ZINTEROEFICE §B.28) _ ___.Z ZZ_—_:ZZ TN0026450 _ 116 G_| F-FNaL
i 59_DY DAISY__ _TN 37384 —— e _ PERMIT NUMBER | DISCHARGE NUMBER| BACKWASH

Coualin” HAMILTON COUNTY _:::_ZZZ:: MONITORING PERIQ EFFLUENT
: YEAR | MO | DAY YEAR | MO | DAY
** NO DISCHARGE bt
ATTN: Stephanie A. Howard , From{ 03 | 06 [ 01 | To| 03 | 06 | 30 ]
. . NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING " QUALITY OR CONCENTRATION NO. Fnsggencv SAMPLE
. : EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE wddddiik hadaiebduininded - bainbeinbdainied N ikl 0 0 1730 VISUAL
, MEASUREMENT %A
01345 1 0 O - PASS=0
EFFLUENT GROSS VALUE ! ‘, : : 0. ] FAIL=1
OIL. AND GREASE VISUAL SAMPLE PO 0 " : "
84066 1 0 O YES=1
EFFLUENT GROSS VALUE NO=0
SAMPLE
SAMPLE
SAMPLE | I
: ; -
NAMEITITLE PRINCIPAL EXECUTIVE OFFICER |l Cerify under penatty of law thet this document and all attachments wars prepared under my - Q { & ( TELEPHONE DATE
direction or supervision in accordance with a system designed 1o assure that qualified personnel A
Richard T. Purcetl property W and ov:'.um the mmmﬁzg;mm n:ybhh%hvof the person of a\WU—Q . .
[ NS e am E A .
Site Vice Prasident oration the bdaation submitted Is . 16 e best of my kncwledge and beliel trve, Acting Environmental Supervisor 423 8436700 | 03 | 07 | 14
fie Vice Fres sccurats, and complete. | am aware that ihere are significent penaies for submiting fales SIGNATURE OF PRINCIPAL EXECUTIVE
W \, including the posaibilty of fine and imprisonment for knawing viot _ OFFICER OR AUTHORIZED AGENT AREA | NUMBER |YEAR| MO | DAY
TYPED OR PRINTED | CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference alt amd)monts hers)
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 10f 1




PERMITTEE NAME/ADDRESS  (Inchids Facility Nsme/Location if Diffsrent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) OMB No. 2040-0004
_____ A A (SUBR 01) -
__eress _EO 80X 2000 e e e e
o __ _(INTEROFFICESB2A) _ __ __ __ __ __ __ — —— TN0026450 117 G F - FINAL
———aS0DDY-DAISY _TN37384 __ ____ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadiity__ _TVA - SEQUOYAH NUCLEARPLANY__ __ _ __ ' ' :
Llocation HAMILTONCOUNTY ______ _ _ _ ____ _ MONITORING PERIO EFFLUENT
EAR ] MO | pAY YEAR | MO | DAY
p ** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 03 | 06 | 01 | To{ 03 [ 06 | 30 ] )
NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
' , EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS. FLOAT'NG (SEVER'TY) SAMPLE P I YT ] ek ik - thddrdthd wwhkdddd o gA o 1 l 30 V'SUAL
MEASUREMENT

84066 1 0 O
EFFLUENT GROSS VALUE

01345 1 0 O a RTi; 7} PASS=0
EFFLUENT GROSS VALUE ; ‘OT FAIL=1
OIl. AND GREASE VISUAL SAMPLE enaaewen 0 04 e e PR .

MEASUREMENT
EQUIREME

SAMPLE

SAMPLE

" SAMPLE

NAME/TITLE PRINGIPAL EXECUTIVE OFFICER [l Cortly under penaiy of lw trat (s document snd el stachmenis wers prepared under . TELEPHONE DATE
direction or supervision in accordance with a sysiem designed lo assure that qualified personnel {H»ML&
Richard T. Purcetl {property :;I‘l)ur and ev:‘:‘m :ho wognmsﬂon submitted. Bl;lad on n':ybhh?u“ny ¢:| :":m p;r;on or J d N,
persons manage the system, or those persons directly respons g8
Site Vice President information, the informstion submitied is , 10 the best of my knowledge and beie, trus, Acting Environmental Supervisor 423 8436700 | 03 | o7 | 14
e Vice Fresiden ocourae.and compleie. | am evare il ihers aresignifcard penaie forsubitieg fise SIGNATURE OF PRINCIPAL EXECUTIVE
information, possi sonment for knowing violations.
TYPED OR PRINTED . OFFICER OR AUTHORIZED AGENT eg%he NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference alf attachments hers)
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 1 of 1




NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

Form Abpmved.
OMB No. 2040-0004

PERMITTEE NAME/ADDRESS  (Include Facliity NamerLocation if Diffarent) MAJOR

Name __ TVA _SE_QU_OEH_ N.HCLEiR _PLi’.‘l — DISCHARGE MONITORING REPORT (DMR) (SUBR 01)

Address_ _P. 0_92"_2900 —— e s et e e e e e e

— o __ _(NTEROFFICE $B-2A) _ __ _ _ _ _ _ _ —— TN0026450 118 G F - FINAL _
—_SODDY-DAISY  _TN37384 _ _ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER

Faciity__ _TVA - SEQUOYAHNUCLEARPLANT, _ _ £

Location_ _ HAMILTON COUNTY - MONITORING PERIO _] EFFLUENT .

YEAR | MQ | DAY YEAR | MO | DAY -
; . ** NO DISCHARGE l : l
ATTN: Stephanie A. Howard , From{ 03 | 06 | 01 | To| 03 | 06 | 30

NOTE: Read instructions befora completing this form.

00300 1 0 O
EFFLUENT GROSS VALUE

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE
' EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED _ (DO) SAMPLE PO P N T vewnanen
MEASUREMENT 19

SOLIDS, TOTAL SUSPENDED

00530 1 O O
EFFLUENT GROSS VALUE

SOLIDS, SETTLEABLE

00545 1 0 O

. B bt
whkddddrid

EFFLUENT GROSS VALUE i |
FLOW, IN CONDUIT OR THRU SAWPLE e Bl AT
TREATMENT PLANT MEASUREMENT - 03

50050 1 0 O MGD

EFFLUENT GROSS VALUE

SAMPLE

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER II Ctﬂifv under panslty of law that this document and all attachmants were preparsd under my - M TELEPHONE DATE
orupuvilbnhlmdmﬁm.lynunduwmumm-tthﬁodpm Q
Richard T. Purcell * propeﬂy gather and mﬁu« the ﬂogr:(m submilted, Based on ﬂ:Ym"'lU“W of the pzr;on or .
. tem, or those diractly respons gathering :
. D mation. e infamatin scomited s . 1 the best of my knomecige and il s, Acting Environmental Supervisor 423 8436700 | 03 | 07 | 14
Site Vice President accurate, and compiete. lmmmmmwmm panatissfor suomin fas SIGNATURE OF PRINCIPAL EXECUTIVE &
information, including the possibility of finé and imprisonment for knowing vialations. OFFICER OR AUTHORIZED AGENT - [ AREA

TYPED OR PRINTED iy NUMBER |YEAR| MO | DAY
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




