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

March 9, 2004

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
FEBRUARY 2004

Enclosed is the February 2004 Discharge Monitoring Report for Sequoyah Nuclear
Plant. Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,

Stohani Cdbosad

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

Richard T. Purcell

Site Vice President

Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):
Chattanooga Environmental Assistance Center
Division of Water Pollution Control
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013

- U.S. Nuclear Regulatory Commission _ 6
ATTN: Document Control Desk j 22\

Washington, D.C. 20555

Prnted on recycied peper



PERMITTEE NAME/ADDRESS fInclude Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.

Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O. BOX 2000 ———
B inorrice ma ~ """ TN0026450 101 G_| F-FINAL
———S0D0Y-DAISY_ __TNJ7384  __ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facility  _TVA-SEQUOYAHNUCLEARPLANT _ _ __ ___ __ _
Location _HAMILTONCOUNTY _ _ _ _ _ IONITQRING PERIO EFFLUENT
YEAR| MO _| DAY EAR ] MO I DAY s NODISCHARGE [ ] **
. From| 04 | 02 | 01 | To| 04 | 02 | 29
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREOUENCY SAMPEE
EX TYP
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS mislvsts
TEMPERATURE, WATER DEG. SAMPLE AR RRARY E2 222222 . hhdhhddd L1222 e 2] 10 3 04 O 291729 MODELD
CENTIGRADE MEASUREMENT )
5t PERMIT 8057 [ 7imy aansananiz it when Vi | AR, ';’"“""" DEG. C.
cooto  z2 0 O uREQUlREMENN(’l)’; SRR 5 f’:*" 5305, %
INSTREAM MONITORING S L d et Mintrs RTINS AR Y ; SO S EAHLRS DA]LY MX‘
TEMPERATURE, WATER DEG. SAMPLE " haialeia iiniaiabiaed 22.9 04
CENTIGRADE MEASUREMENT
00010 1 0 O @t PERMIT r,N..: ) L : REPORT. %| DEG.C.
EFFLUENT GROSS VALUE “REQUIREME b N R A TR YDAl MXA
PH SAMPLE Ty X . 4 By
MEASUREMENT 7 7.8 12
00400 1 1] 4] e PERMITAL Y ¢ 7;* iilﬂiﬂit%‘éa [ annna w,;: ak RARRRRAN K sSuU
QUIREMENT | % A A piATALERY AL
EFFLUENT GROSS VALUE O MENT L S| s leNlMUM e A,
SOLIDS, TOTAL SUSPENDED SAMPLE bafaladadodolodd . habobbbadododd 7 19
MEASUREMENT
00530 1 0 0 ':;f)“ PERMm"t".?-"; Yy u.l;bi*!ttiii‘_:,“‘ MG[L
EFFLUENT GROSS VALUE +REQUIREMENT \ir e : 5 ' i
OIL AND GREASE SAMPLE YYTeTrN SR hhNhhh N
MEASUREMENT 19
00556 1 O O 2t PERMIT. 2z ) ¢ o “aee jq\nf‘- ”1 g MGIL
: {i s e L
EFFLUENT GROSS VALUE {REQUIREMENT, b IR Y MOSAVG R [ |
FLOW, IN CONDUIT OR THRU SAMPLE 1581 03 inaiialaiobed P 0 29729 |RCORDR
TREATMENT PLANT MEASUREMENT
50050 1 O O FLT PERMIT 33 \; e «,I‘e REPORT"‘ MGD shhe :|RCORDR
EFFLUENT GROSS VALUE ] RE,‘“.",E‘S”"“.‘I ) = DALY MY ; ,
CHLORINE, TOTAL RESIDUAL SAMPLE Srhhand wrRaNANE .- AR AR, GRAB
MEASUREMENT 19
50060 1 0 0 ll“"PERMn"‘u(q“' ;;'kﬂﬁivﬁﬁﬂﬂm"'rg? J YTy v -,..'.‘::‘*:.4\«4.‘-:5 K MGIL
EFFLUENT GROSS VALUE - REQUIREMENT [ el R iR
NAME/TITLE PRINCIPAL EXECUTIVE QFFICER |l Certify under penaity of taw that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed 1o assure that qualified personnel 0 Cl»
Richard T. Purcell property gather and evaluate the information submitted. Based on my’i:quiry of the person or at LLQ-'
who the syst tho directly responsible for gathering the ;
Efomation, e nformaton submited s . & he st of oy kienwladge an Lol roe, Princlpal Environmental Engineer | 423 g43.6700 | 04 | 03 | 09
Site Vice President accurats, and complete, | am sware that thers are significant penaties for submilting faise SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED oot

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

No closed mode operation, The following Injections occured: 1, PCL-222 (max calc. cong, was 0.027mg/L--limit 0.100mg/L) 2. CL-363 (max. calc cone. was oowmg/L-nmno 100mg/L) 3. PCL-222/PC\.-
401 (max cale. conc. was 0. 027mgIL-limlt 0.100mg/L})

ve et . Page1of 2




PERMITTEE NAME/ADDRESS (Include Facility Name/A.ocation if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name __ TVA SEQUQYAH NUC.L'EAR _.EL_A.@I. e DISCHARGE MONITORING REPORT (OMR) (SUBR 01) OMB No. 2040-0004
Address PO Boxzooo — e e e e
o __T(NTEROFFICESB-2A) _ _ _ TN0026450 101 G F - FINAL
o _SoDDY-DAISY___TN37384 __ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fagiity__ _TVA-SEQUOYAHNUCLEARPIANT _ _ — — F
Location HAMITONGOUNTY IONITQRING PERIO EFFLUENT
o B DL e sooscsce (] -
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, TFREGUENCY swpés
EX P
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - C, RATE OF SAMPLE badobedoboboded el . badadabeloialedd baaiakinkdd 0.2 2 0 29/29 | CALCTD
CHANGE MEASUREMENT ’ 6
82234 1 0 o #4505 PERMIT 285, rr, :;:i\t~iﬁ;ﬁvv\; anne ?i;::iiitv" 5'ununv' ,ACONTIN CAL(;TD
|EFFLUENT GROSS VALUE ’,,’3§°.‘{’REM‘§.“!T,. AN s .. uoUs [ :
TEMP. DIFF, BETWEEN SAMP, & SAMPLE YT saarawns N wheuAAAY waeranen 29729 | CALCTD
UPSTRM DEG.C MEASUREMENT
00016 1 W 0 LJ;(4PERMm1‘: "f.ﬁ, :"u“n‘;a&; ?‘x-l‘tnn“ﬂz& whae gr 'unﬁnw PAL CQN’T{N CALCTD
et SgP SR A i o adred e . -

EFFLUENT GROSS VALUE ‘,’,:.._..?,Q.Ul’iﬁ'f’,'f@’ SRR HERE Fuous ¥Ry
BORON, TOTAL SAMPLE shearaen o <0.2 1129

MEASUREMENT
01022 1 0 0 I PERMIT (g ™t [SEREPORT: | i REPORTJ" MGIL | iiu | ONCESY
EFFLUENT GROSS VALUE "’f‘??}"ﬁ?ﬂi",‘;’ f T R Chan il | MONTH

SAMPLE
MEASUREMENT

+7s PERMIT 20
REQUIREME

n PRI Ml

v

SAMPLE
MEASUREMENT

L3 PERMIT% [,
"‘REQ!JIREMEW :

RN B

SAMPLE
MEASUREMENT

41 PERMIT i [
qREQUlREMENn

et Pty

SAMPLE
MEASUREMENT

7;”, PERMIT."';P“ \,
PREQUlREMENT\ bR

e e T

' ’d)hr d

.:b.;‘{‘rhg-l’ ») '

NAMETITLE PRINCIPAL EXECUTIVE OFFICER

t Certify under penatty of law that this document and ali attachments were prepared under my

TELEPHONE DATE
direction or supervision in accordance with a sysiem designed to assure thal qualified personnel d é ] a Q{_b'w m C(
Richard T. Purcell property gather and e\;;l::a!o the information submitted, Based on my inquiry of the person or ,LL'L
persons who manage the system, or those persons directly responsible for gathering the
Site Vice Presid linformation, the intormation submitted it , to the best of my knowledge and befie, trus, Principal Environmental Engineer 423 8436700 | 04 | 03 | 09
te Vice President accurale, and comple(s.  am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
ir ion, Including the possibility of fine and Imprisonment for knowing violations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR|I ™Mo | DAY
TYPED OR PRINTED CODE

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

CCW data for February 2004 is attached.

FIVA Farm 1170 € (RFY 1198}

Previens editions may he used
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CCW CHANNEL

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

2/23/2004 1030 < 0.5 mg/L 2/28/2004 0230 CVS EPAB8015B

CCW TRENCH

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

2/23/2004 1040 < 0.5 mg/L 2/28/2004 0308 CVS EPAB8015B




PERMITTEE NAME/ADDRESS  {Include Facility NameALocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name TVA SEQUQYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address__P.O_BOX2000. _ _ __ ____ ___ ____———
“::I&jEQ&J::::::___: TN0026450 101 T F - FINAL
— — —..SQDDY - DAISY__ _TN 37384 I PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facity__ _TVA-SEQUOYAHNUCLEARPLANT __ _ — —
Location_ HAMILTONGOUNTY __ _ _ — — — —~ " IONITORING_PERIQ EFFLUENT
YEAR| MO | DA R| MO [ D
*** NODISCHARGE [__| *
. From|{ 04 | 02 | 01 Tol 04 | 02 | 29
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.” [FREQUENCY smslée
EX Y
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE habddodbid el - >100 baladabodabeboded bbb 23 0 1/0 |COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 O #10 PERMITo3y g *“**;**S;'é;; s woan ','4 wiwnnasn. JIPERCENT].:- - COMPOS
EFFLUENT GROSS VALUE M %f* : Fe : : e RN
1C25 STATRE 7DAY CHR SAMPLE shaneren warraan e >100 R Pra——— COMPOS
PIMEPHALES MEASUREMENT s
TRP6C 1 0 0 - PERMIT. 231 +-|PERCENT[ - . |- QTRLY_|COMPOS
EFFLUENT GROSS VALUE RN ' . BEERETUI DA
SAMPLE

MEASUREMENT

T4 PERMITE 73 | ¢

: REQUIREMENT ;

TP 5»‘"""@1}-{‘"
SAMPLE
MEASUREMENT

‘;REQUIREMEN

L ek e

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

4% PERMIT@sacsy
' REQUIREM;NT

7

SAMPLE
MEASUREMENT

5 *PERMITZ
REQUIREM'

sy

1 R33N
il
LY

NAMETITLE PRINCIPAL EXECUTIVE OFFICER

! Cemfy under penalty of law that this document and alt allachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel

TELEPHONE

Richard T. Purcell

Site Vice President

property gather and evaluate the information submitted. Based on my inquiry of the person or
persons wha manage the system, or those persons directly responsible for gathering the
information, the information submitted is , 1o the best of my knowiedge and belief, true,
accurste, and complete. | am aware that thers are significant penatties for submitting false

{information, including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

J&pmm&ﬂmﬂ

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423

843-6700

04

09

AREA
CODE

NUMBER

YEAR

DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled from 2/1/2004 to 2/6/2004. Report s attached.

EPA Form 33201 (REV 3/99)

Previous editions may be used

‘Pane 1 of 1



March 4, 2004
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, FEBRUARY, 2004

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 February 1-6, 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 Outfall 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. '

C Lf‘nﬁA—V.‘f Mﬁw}}“ l
Cynthia L. Russell
Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment

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

SQN February 2004M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: March 4, 2004

1. Facility / Discharger: Sequoyah Nuclear Plant/TVA

2. County/ State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant
5. Design Flow (MGD): 3,266

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 2,992.4
8. Outfall Tested: 101

9. Dates Sampled: February 1-6, 2004

10. Average Flow on Days Sampled (MGD): 1569, 1567, 1565

11. Pertinent Site Conditions: H130M was not injected from February 1-6, 2004. No unusual
conditions reported. Production / operation data will be provided upon request. '

12. Test Dates: February 3-10, 2004

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations Tested (%): Outfall 101: 10.98, 22.0, 43.9, 72.0, 100.0
Intake: 100.0

Pimephales promelas: UV treated Outfall 101: 10.98, 22.0, 43.9, 72.0, 100.0
UV treated Intake: 100.0

16. Permit Limit Endpoint (%): Outfall 101: IC;5=43.9%

17. Test Results: Qutfall 101: Pimephales promelas: ICo5 > 100%
Ceriodaphnia dubia: 1Cas5>100%

UV treated Qutfall 101: Pimephales promelas: 1C;s > 100%




18. Facility Contact: Ruth Ann Hurt Phone #: (423) 843-6714

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

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 February 1-6, 2004, 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, suggesting that pathogenic
bacteria were not present.



METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date -

(MM/DD/YY)) | (MM/DD/YY) | Amival | Initial | (MM/DD/YYY

Sample Time (EST) Time (EST) Temp. | TRC* Time (EST)

1D Collected Received (°C) (mg/L) Used By

02/01/04 0734 to A 02/03/04 1509
101 02/02/04 0634 | 02/02/04 1453 1201 <010 | 5/04/04 1513
~702/01/04 0719 to 02/03/04 1509
Intake | “ooi00/04 0619 | 02/02/04 1453 LO | <010 | 05/04/04 1513
02/03/04 0847 to ; 02/05/04 1526
101 02/04/04 0747 | 02/04/041400 | 067 | <0.10 | o0 1502
~ [ 02/03/04 0804 o 02/05/04 1526
Intake | "o i04/04 0704 | 02/04/041400 0.8 ) <010 | 15/06/04 1502
02/07/04 1500
101 0(2)’2%2% fgg 30| 0206041320 | 03" | <010 | 02/08/04 1509
02/09/04 1502
02/07/04 1500
Intake 03’2%’6% _%gf 02/06/04 1320 01 | <010 | 02/08/04 1509
02/09/04 1502

*TRC = Total Residual Chlorine

tSamples were collected in two 2.5 gallon cubitainers. Temperature was measured in each
cubitainer upon arrival.

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature
(25.0 £ 1.0°C) in a warm water bath.

Aliquots of Qutfall 101 and Intake samples were UV-treated through a

40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,

Inc.) for 2 minutes.




Pimephales promelas Ceriodaphnia dubia

Test Organisms:

1. Source: Aquatic BioSystems, Inc. In-house Cultures

2. Age: 23.5-26 hours old <24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal Static, Renewal

2. Test Duration: 7 days Until at Jeast 60% of controi
females have 3 broods

3. Control/ Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1

6. Test Initiation: (Date/Time)
Outfall 101 02/03/04 - 1509 EST 02/03/04 - 1147 EST
UV Treated Outfall 101 02/03/04 - 1446 EST

7. Test Termination: (Date/Time)

Outfall 101 02/10/04 - 1521 EST 02/10/04 - 1150 EST
UV Treated Outfall 101 02/10/04 - 1453 EST
8. Test Temperature: Outfall 101: Mean =25.0°C Mean = 24.7°C
(24.6 - 25.3°C) (24.4 - 25.3°C)
Test Temperature: UV-Treated Outfall 101: Mean =24.9°C
(24.6 - 25.4°C) .

9. Physical / Chemical
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics: Statistics were performed according to methods prescribed by EPA

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




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 February 3-10, 2004 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% 100 100 100 100 100 100 100
22.0% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72.0% 100 100 100 100 100 100 100
100.0% 100 98 98 90 90 90 90
Intake 100 100 100 100 100 100 100

Test Solutions M?::pll)igt:v;&rgnhgggg)

(% Effluent) I 5 3 7 Mean
Control 0.845 0.937 0.851 0.960 0.899
10.98% 0.942 1.069 1.064 1.068 1.036
22.0% 1.131 1.005 1.015 1.045 1.049
43.9% 0.932 1.027 1.006 0.994 0.990

72.0% 0.950 1.032 0.960 1.003 0.986
100.0% 0.941 1.147 0.925 0.893 0.977
Intake 1.058 1.057 1.090 1.027 1.058

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

Permit Limit: 43.9% Permit Limit: 2.3 TUc

95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsp: TUc = 100/ ICss



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted February 3-10, 2004 using effluent from Qutfall 101.

(Type / Duration)

Percent Surviving

Test (time interval used — days)

(VSO(}]:?SEEZQ 1 2 3 4 5 6 7
Control 100 | 100 | 100 | 100 | 100 | 100 100
10.98% 100 { 100 | 100 | 100 | 100 | 100 100
22.0% 100 | 100 | 100 | 100 | 100 | 100 100
43.9% 100 | 100 | 100 | 100 | 100 | 100 100
72.0% 100 | 100 | 100 | 100 | 100 | 100 100
100.0% 100 | 100 | 100 | 100 | 100 | 100 100

Te Solons o nomay
oEffluent) T3 72156 ] 7] 8 ]9 10 Mean
Control 31{32 |27 (28 [31{33)27]32[30]29] 300
10.98% 32134 (3228 )31 ]32{30](34]30]32] 315
22.0% 35131 [33[36[33]/39]34]34]29](34] 338
43.9% 36|31 [40[31]33]35]|32|31]33][34] 336
72.0% 34129 | 29| 3736 (35|36|37]|29)34] 33.6
100.0% 313231 |36(36(32]|38|35]34(33] 33.8

ICy5 Value: >100%
Permit Limit: 43.9%

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

Calculated TU Estimates; <1.0 TUc*
Permit Limit: 2.3 TUc

*TUa = 100/LCsp: TUc = 100/ ICzs




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted February 3-10, 2004 using water from Intake

(Type / Duration)

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | 1 2 3 4 > 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#{.oung/fem‘sleﬂ days)
(% Effluent) Data (replicate number)
11213141516 7] 8|9 |10]|Mean
Control 33132 (32321333429 |30]30]30] 315
Intake 341383234 (28 |32]34]35)28] 36| 33.1
1Cys Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa= 100/LC502 TUc =100/ IC25




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

3. Results of a

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted February 3-10, 2004 using effluent from UV Treated 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 | 100 | 100 | 100 | 100 | 100 100
22.0% 100 | 100 98 98 98 98 98
43.9% 100 | 100 | 100 | 100 | 100 | 100 100
720% | 100 | 100 | 100 | 100 | 100 | 100 100
100.0% 100 | 100 | 100 | 100 [ 100 | 100 100

Intake 100 | 100 98 98 98 98 98

Test Solutions Me(::pll)igtxlilﬂgsgg)

(% Effluent) I 3 2 Mean
Control 0.856 0.925 1.007 0.924 0.928
10.98% 0.776 0.812 0.866 1.053 0.877
22.0% 0.942 1.061 0.939 0.832 0.944
43.9% 0.964 0.971 0.908 0.895 0.934
72.0% 1.052 0.965 1.079 0.968 1.016
100.0% 0.973 1.020 0.952 0.983 0.982

Intake 1.068 0.903 0.980 0.916 0.967

ICys Value: > 100%

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

Calculated TU Estimates: <1.0 TUc*

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (ICs)
Pimephales promelas | February 3-10, 2004 1400 7-days KCl 655.8 mg/L
Ceriodaphnia dubia February 3-10, 2004 1127 7-days NaCl 1063.9 mg/L




PHYSICAL/CIHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, February 3 - 10, 2004.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pl1 (S.U)) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (rmhos/cm) | (mg/L CaCO,)| (ing/L. CaCO,)| Chlorine (mg/L)
Control 249 25.1 8.0 7.8 8.10 7.87 300 61 84 -
246 - 253)250 - 253 78 - 82| 75 - 80 | 802 - 821773 - 7.96{ 287 - 307 61 - 62 84 - B84 - -
10.98% 249 25.1 8.2 19 8.11 7.85 284 - - -
a 246 - 253]250 - 253} 80 - 83 | 76 - 8.1 | 803 - 817[7.69 - 7.94{ 270 - 302 . - - - - -
§ 22.0% 249 25.1 8.2 7.9 8.10 7.87 273 - - -
S 246 - 253|250 - 253} 80 - 83 ] 75 - 8.1 | 8.02 - 8171770 - 7941} 262 - 289 - - - - - -
g 43.9% 249 25.1 8.3 19 8.10 7.89 251 - - -
i 246 - 2531250 . 253} 81 - 84 ] 75 - 8.1 | 801 - 8.16}7.76 - 798| 240 - 265 - - - - - -
‘§. 72.0% 249 25.1 8.3 7.9 8.09 791 222 - - -
E } 246 - 252|250 - 2534 80 - 84 | 7.7 - 82 | 801 - 8141774 - 7.99] 216 - 233 - - - - - -
= 100.0% 249 25.1 8.3 7.9 8.09 794 192 (! 82 <0.10
i 246 - 2531250 - 253 79 - 85 ] 74 - 82 | 802 - 8131782 - 805| 184 - 198 67 - 73 80 - 84 |<0.10 - <0.10
Intake 249 25.1 8.3 8.0 8.09 7.94 191 71 83 <0.10
246 - 253|250 - 2531 78 - 85| 7.7 - 82 | 804 - 8131774 - 802] 179 - 197 68 - 73 80 - 86 1<0.10 - <0.10
Control 24.3 24.6 8.0 8.0 8.10 8.02 300 01 84 -
244 - 253|245 - 247| 78 - 82 | 7.7 - 82 | 802 - 821|796 - 8.11| 287 - 307 61 - 62 84 - 84 - .
10.98% 24.8 24.6 8.2 8.0 8.11 8.01 284 - - -
o 245 - 253|245 - 247] 80 - 83 | 77 - 83 {803 - 817|792 - 810} 270 - 302 - - - - - -
&;S 22.0% 24.8 24.6 8.2 8.1 8.10 8.03 273 - - -
': 245 - 253|245 - 247| 80 - 83 | 7.7 - 83 | 802 - 8.17]7.93 - 811 | 262 - 289 - - - - . -
'_‘5: 43.9% 24.8 24.6 8.3 8.1 8.10 8.04 251 - - -
s 245 - 253|245 - 247 81 - 84 | 7.7 - 84 | 801 - 816] 795 - 8.11| 240 - 265 - - - - - -
E 72.0% 24.8 24.6 83 8.1 8.09 8.07 222 - - -
S ' 245 - 253245 - 247| 80 - 84 | 77 - 84 | 801 - 814|796 - 8.13| 216 - 233 - - - - - -
© 100.0% 748 746 83 8.1 8.09 3.09 192 7 82 <0.10
245 - 253)1245 - 247 79 - 85| 78 - 83 | 802 - 813|800 - 8.16| 184 - 198 67 - 173 80 - 84 ]<0.10 - <0.10
Intake 24.8 24.6 8.3 8.1 8.09 8.09 191 ) 83 <0.10
245 - 2531245 - 247| 7.8 - 85 78 - 84 | 804 - 813|800 - 816| 179 - 197 68 - 73 80 - 86 {<0.10 - <010
Overall temperature C) Average Mintmum  Maximum
Pimephales promelas 25.0 24.6 253
Ceriodaphnia dubia 247 244 253




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-treated
Outfall 101, February 3 - 10, 2003.

Test

Sample ID

Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (1mhos/cm)
Control 249 249 8.1 7.8 8.08 7.86 288
246 - 2531248 - 252 78 - 83 | 75 - 80 [ 803 - 8.14| 7.65 - 7.94 | 276 - 309
10.98% 25.0 24.9 8.2 7.8 8.08 7.85 285
“ 246 - 254248 - 252 79 - 84 ]| 76 - 80 | 804 - 814|768 - 7.93| 272 - 303
S 22.0% 25.0 24.9 8.2 7.8 8.08 7.87 272
§ 7 1246 - 254|248 - 252 79 - 84| 7.6 - 80 | 804 - 815| 7.81 - 794 | 261 - 289
oy 43.9% 25.0 24.9 8.2 7.8 8.08 7.87 249
§ ) 246 - 2541248 - 252 79 - 83| 73 - 81 | 803 - 8.14] 7.67 - 793 | 241 - 262
§ 72.0% 249 24.9 8.1 7.9 8.07 7.92 222
E 246 - 2531248 - 252 79 - 83| 7.7 - 81 | 803 - 813|779 - 7.97| 214 - 232
R 100.0% 25.0 24.9 8.2 79 8.07 7.92 192
) 246 - 254248 - 252| 80 - 84 | 7.6 - 81 | 803 - 813|766 - 798| 183 - 199
Intake 25.0 249 8.2 8.0 8.07 7.92 193
246 - 2541248 - 252 | 80 - 84 | 78 - 82 1802 - 812|773 - 798| 182 - 204
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.9 24.6 254
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected February 1-6, 2004, 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, suggesting that pathogenic bacteria were not present.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

12



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)

1. Test Type: 7-day chronic tests with results expressed as IC,s values in mg/L KCl or NaCl.

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

w

Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biomonitoring
February 3-10, 2004

Appendix B

Diffuser 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 Asiatic Clams,

During Toxicity Test Sampling,
March 12, 1998-February 6, 2004

Date

: j Towerbrom

R PCL-222 =

PCL-401
mg/L
] Copolymer

% Cuprostat-
PF

mg/L

Azole

03/13/1998
03/14/1998

03/17/1998

03/12/1998] -

03/15/1998::
03/16/1998|:

03/18/1998

09/09/1998
09/10/1998
09/11/1998

09/08/1998|:

09/12/1998| =
09/13/1998%
09/14/1998

02/22/1999
02/23/1999
02/24/1999

02/25/1999
02/26/1999|;
02/27/1999 §
02/28/1999| %

08/18/1999
08/19/1999
08/20/1999
08/21/1999
08/22/1999
08/23/1999

08/24/1999] -+




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-February 6, 2004

Date m'%55 Towerbrom| :PCL-222#7] PCL-401 363 5] Cuprostat-
| mgL | EmpLh mg/L 5| PF
TRC Phosphate &| Copolymer mg/L
5 D ‘r\ Azole

01/31/2000] - <0.002 0.009
02/01/20001 - 0.011 0.028
02/02/2000 0.028 0.009
02/03/2000] ¢ 0.008 0.009
02/04/2000 0.006 0.009
02/05/2000 <0.002 0.009
02/06/2000] = <0.002 0.009
07/26/2000{ = <0.0057 0.019
07/27/2000| . 0.019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000 : <0.0076 0.019
07/31/2000] - <0.0152 0.019
08/01/2000] = <0.0141 0.019
12/11/2000] - 0.0143 0.020
12/12/2000 0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020
12/15/2000 0.0120 0.020
12/16/2000 <0.0036 0.020
12/17/2000] <0.0036 0.020
08/26/2001 0.017 0.021
08/27/2001 <0.0096 0.021
08/28/2001 <0.0085 0.021
08/29/2001 <0.00%94 0.020
08/30/2001 <0.0123 0.021
08/31/2001 <0.005 0.020
11/25/2001 <0.0044 -

11/26/2001 <0.0119 0.02
11/27/2001} 0.0137 0.019
11/28/2001] . <0.0089 0.019
11/29/2001] > 0.0132 0.02
11/30/2001] < 0.0043 0.02
12/09/2001 <0.0042 -

12/10/2001 <0.0042 -

12/11/2001 <0.0104 -

12/12/2001 0.0128 0.02
12/13/2001 <0.0088 0.02
12/14/2001 0.0134 0.02




During Toxicity Test Sampling,

March 12, 1998-February 6, 2004

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,

Date 1335 Towerbrom |- PCL-222%:]  PCL-401 363%| Cuprostat-
1 mgl Tmg/Les|  mg/L | PF
TRC Sp Copolymer mg/L
3 Azole

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
02/24/2002 <0.004 -

02/25/2002 <0.004 0.023
02/26/2002 0.0143 0.023
02/27/2002 <0.0041 0.023
02/28/2002] i <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] 2 - 0.02
05/10/2002] - 0.019
08/04/2002 |+ <0.0058 -

08/05/2002 <0.0058 0.018
08/06/2002 0.0092 0.018
08/07/2002 <0.0107 0.019
08/08/2002| ;% <0.0061 0.019
08/09/2002] *:4s 0.0152 0.018
10/06/2002 325 <0.00497 -

10/07/2002 0.0153 0.018
10/08/2002 <0.0092 0.018
10/09/2002 0.0124 0.018
10/10/2002 0.0134 0.018
10/11/2002} . <0.0042 0.018
01/12/2003 <0.0035 Sy -

01/13/2003 <0.006 e 0.019
01/14/2003 <0.0118 0.020
01/15/2003 <0.0063 0.020
01/16/2003 <0.0034 0.020
01/17/2003 <0.0034 0.009
04/06/2003 <0.0073 -

04/07/2003 <0.0189 0.021
04/08/2003 <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




.

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-February 6, 2004

Date |4+ Sodium %% | Towerbrom PCL-401 | CL-363i| Cuprostat-
* Hypochlorites | mg/L mg/l | mglliy|  PF
mglloaiy]  TRC Copolymer | DMAD:| mg/L
Y % Azole

06/15/2003 4] <0.0045 -

06/16/2003 <0.0037 0.020
06/17/2003 <0.0048 0.014
06/18/2003 <0.0048 0.014
06/19/2003 <0.0085 0.020
06/20/2003 |iic7 <0.0048 0.020
08/03/2003 % <0.0050 -

08/04/2003 <0.0050 0.020
08/05/2003 | =4 <0.0051 0.020
08/06/2003 |31 <0.0084 0.020
08/07/2003 0.0129 0.020
08/08/2003 0.0153 0.020
10/05/2003 | i <0.0043 0.020
10/06/2003 <0.0043 0.020
10/07/2003 <0.0090 0.020
10/08/2003 <0.0106 0.020
10/09/2003 0.0181 0.022
10/10/2003 {; 0.0183 0.024
02/01/2004 0.0093 0.009
02/02/2004 | <0.0034 0.009
02/03/2004}: <0.0034 0.009
02/04/2004| 5 0.0124 0.009
02/05/2004{: <0.0034 0.009
02/06/2004 s 0.0105 0.009




Sequoyah Nuclear Plant Biomonitoring
February 3-10, 2004

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _1

Client: TVA Environmental Testing Solution, Inc, | Delivered By (Circle One): y
Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client )
P.O. Number: N/A Asheville, NC @gpocify): Bxpress Courier
Facility Sampled: Sequoimh NP 28801 General Comments:
- _ A. Custody oeals ertock. "
NPDES Number: TN0026450 Phone:  828-350-9364 Aenivedl ine good-
(TIPS
Collected By: Wanda Allen, Ronnie Hankins Fax: 828-350-9368
Field ldentification/ | Grab/Comp, Collection Date/Time Container Flow )
Sample Description Number & | (MGD Rain Event?
Volume ) (Mark as Appropriate)
Collecte
Date Time $5 Yes If Yes, No Trace
3 G ; Skt y R Inches
-101- - 272/ .
SQN-101-TOX Comp 2/1/04 - 2/2/04 &Zﬁ% ’ 57/ 2(2.5gal) -
SQN-INT-TOX Comp 2/1/04 - 212104 |p7/9 b9 12.5gal) | NA v
Sample Custody ~ Fill In From Top Down
Relinquished By (Signature): Date/Time Reccived By (Signature): Date/Time

Wanda Allen MMn e Lller 2/2/2004 Express Courier 21212004

Ronnie Hankins /67 S s /Q éA‘:‘, 0945~ | //—:;'

. c 55 COWRARA - OZ-02-01 4535 ) o

E { - 2/2/2004
s o DA .- e ) | Rihierae &5 |oozst  mss B
— D [ _— ol g
[
’____————&/ i ;

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are presetved by storing them at 6°C and shipping them in ice. The hold time for cach
sample is 36 hours from the time of collection. Thercfore, please collect and ship in such a way that the laborutory will receive the samples with ample time to initiate testing within that time frame.
Samples shipped ovemight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




BIOMONITORING CHAIN OF CUSTODY RECORD - Page_2_of_3__

Client: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):
Projcd Name: chuoynh NP Toxicity ' 35 1 Depot SU’CCt. FCdEx UPS Bus Clicnt
P.O. Number: N/A Asheville, NC q0t ecify): Express Couricr
Facility Sampled: Sequayalt NP : 28801 Gfi‘““ Comments:
Codody eesly ekent. Spamplen
NPDES Number: TN0026450 Phone:  828-350-9364 Adcaued. i 3000( CTAJ”"
UARIQ A
Colieted By Wanda Ao, o Fankin Fax  §28-350-9368 J
Field Identification / Grab/Comp. Collection Date/Time Container Flow .
Sample Description Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date Time If Yes, No Trace
. Inches
SQN-101-TOX Comp 2/3/04 -2/4/04 |37 2(2.5gal) NA
kT v
SQN-INT-TOX Comp | 2/3/04 —4/04 |£30%, 12.5gal) | NA Ny
D1y
Sample Custody - Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time

Wanda Allen AixAle é’&/wt/ - 21412004 '| Express Courier 2/412004
@750

Ronmcl!ankms /1’/)61—6 9“‘! 2 / (’)fjf 6/4\5{/““/8@ —>
Express Courier 0? o&'bw 240004 13654 ﬁmn oL ETS 000404 1400

) -

P

_/

r///r

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold lime for each
sample is 36 hours [rom the time of collection, Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time o 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. )




BIOMONITORING CHAIN OF CUSTODY RECORD Page_ 3 of_3__

Client: TVA Environmental Testing Solution, Inc, | Delivered By (Circle One):
Projcct Narnc: chuoyah NP Taxicity 35 1 Depot StrCCt FOdEx UPS Bus C"cnl
P.O. Number: N/A Ashville, NC Otherpecify): Express Courier
Facility Sampled: Scquoyah NP 28801 Gﬂimlci‘n‘;mzs. ey
0 acalls ug.} M—O

NPDES Number: TN0026450 Phone:  828-350-9364 _acaretd v Sood. conoliion..
Collected By: Wanda Allen, Ronnic Hankins Fax: 828-350-9368

Field Identification/ | Grab/Comp. Collection Date/Time Container Flow )

Sample Deseription . | Number& | (MGD) Rain Event?

. Volume (Mark as Appropriate)
Collccth

If Yes, No Trace
Inches

Date Time

SQN-101-TOX Comp | 2/5/04 /6108 D7i3 T 2(2.5gal NA
P 7 %) v

SQN-INT-TOX Comp 2/5/04 ~ 2/6/04 2732 1(2.5 gal) NA —
263%

Sample Custody — Fill In From Top Down

Relinguished By (Signature): Date/Time Received By (Signature); Date/Time

Wanda Allen Z{/d/xﬂ’ﬂ W 2/6/2004 Express Courier . 2/6/2004

Ronnie Hankins /( m W . /f\

\‘

Express Courieroga ,é/ hcl& J 28 | 62004 e, . - E"’ \Z 2 %
. A'AL] (. U S at "-l‘ 2 2 /

 §

r“we,v 1220 020
7 5 .

2%
—

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block., Biomonitoring samples are prcscrved by storing them at 6°C and shipping them in jce. 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 [rame.
Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday,




Environmental Testing Solutions, Inc. Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0) .
Species: Pimephales promelas
Client: TVA
Facility: Sequoyah Nuclear Plant - Non-treated
NPDES #: TN 0026450
Project #: _10M2.
Dilution preparation information: . Comments:
Dilution prep (%) 10.98 2 439 n 100
Effluent volume (mL) 219.6 440 878 1440 2000
Diluent volume {mL) 17804 1560 1122 560 0
Total volume (mL) 2000 2000 2000 2000 2000
Test organism information: Test information:
Organism age: * 23.5 T 2L-Houds O Randomizing template:  |\Neuoud
Date and times organisms | o2-g2-00 NOQTO 1Z2Q MST | Incubator number:
were born between: 3G
Organism source: AR BATCH 62-02-0H Artemia lot number: 26 BOIOQ
Transfer bowl information: | pH= Temperature=  °C | Total drying time: 24-Houn§
.86 24.3 Date / Time in: 02.1boi | 930
Average transfer volume: 104 mi Date / Time out: p2-t5Y | 1S
Oven temperature: NC
Daily feeding and renewal information:
Day Date Morning Afternoon Test inltiation, Control water Sample numbers Analyst
feeding feeding tinte renewal, or batch used used
time termination time MBS
© lzo3od| — |10 | 1A 02-02.04 |oomz.®[0i| 4l °
' losouey | Oas1 | 12 1512 c202-0d  |oHoeez 08 [ 09 | ML
2 Ips.p504 | DAdl 1wsq (520 02.02-0Y |odo204d.18148 | KL
3 loz-dboy | DasL | 1703 ISD2Z 02-02-04 |odpzotae (.49 | Kot
* Jozoaod | Ipbz | VO 1500 | 020464 |b4b20w.o11.02| Ko+
5 |oz-ve0¢f | 1010 thio ISTA 0z.04-04 |odozxe.of f.oz| HKet
6 lorwg.09] Va2 | {130L 1502 02.0v.04 |oYHbzow.01 |.03| 4~
7 J0z40.04 1Szl &) R REN] Ue
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: o7, $20% 7-day LCss 21007
Average weight per initial larvae: a, 829 Fie NOEC 1007
Average weight per surviving larvae: 0.£€94 2 0.25 mg/larvae LOEC 21007,
ChVv 21007
IC:; ? IOO )




Environmental Testing Solutions, Inc. X Page 2 of 6

2 - - [ & . . L § ] | ¢ [ | | [ ] —— | | - . ot

. S,

Species: Pimephales promelas Date: _0OR -n8-0Y

Client: TVA /[ Sequoyah Nuclear Plant
Non-treated

Survival and Growth Data
Day CONTROL 10.98% 22%

AlBlclpoplE}lFlGclHlIT|J]|KIL
’ 1010 l1ofio|te [to o |io (10 lo {10 | 1o
] o 170 | 0 ]/0 Y0 120 | o /0| A0 |8 |/0
? o 116 {10 | 10} 70]/0 170 Y70 20 | 0] 10
’ 10 10 | t6 (O | 1040 |40 |46 | s0 ! Jo | r0 | 10
) o (10 {to [to 1o |10 | totio] tofjso] to | 10
> i [l ) ]l v jio o |40} 10
6

ol ol 0|V w]|ifio |r0] 1
7 B [0 o {19 [ 1 Lol fm|n {s0

A= Pan welght (mg)(m (,‘l \B)\ X 4] e, A O WX
-l I A O I P avl Pl & | &P |
Ly 'Pwte\_&ﬁ W \5"% \‘)""5 i“?' 6\*\ \ o \'\‘9 x""‘" %\\ \Pé) Nl
B = Pan+ Larvae welght 85
(mg) by Y o ] M. k
\ O
1,9:-\ ;\f\' : 1,5*',?\ (}3: 1‘13’ 1,6'\ ,f)ﬁ'l\ f)qg’ 1,(76’) 4 1,\0‘
Larvae welght (mg) ~A - B A 2 N \\p o ,\% A \»
19‘6 0\6\\ zf’\ o‘\"{v & \0}’ \a"% \\5‘0 \\?’\ \0 5;,0 Q \\\\ \0&\
Weight per Initial number of o
Ia WSl oM V] Al ]| oo A 5| %] 20
= g?:é?t‘ni)! number of larvae 0‘$ o'q 0"{3 0'q ng \'0 \ o \P‘} \o <\-Ub \ 0 \d’\
Average weight per [nitlal
number of larvae (mg) o,gq‘f [.63b L, oqq
TR« 1537 Fo@Ebx -leiife
Calculations and data reviewed:
Comments:




B Eanvironmental Testing Solutions, Inc. . Page 3 of 6

Species: Pimephales promelas

g \y AN
I ke Al

r'::‘:, Client: TVA /Sequoyah Nuclear Plant Date: 0OQ-03-04
f,_ : Non-treated .

Survival and Growth Data
Day 43.9% 72% & 100%
M N 0 P Q| R S T U A4 W X

’ 1oVo 110 1o |to (10 |70 (/0 10 /0176 |10
! 110 |0 |0 V00 |76 |70 YO /0] 10| /0
2 ol L |l 1o lolwln o | q'd 10
; 3 10170 V jolso lio |l 761 | 0] 20} 10| 9 |49
’ 4 jo lio | w0 o [to] 0|3 10| 9 |
° Bl o lrplwjoloir|F|ML]9 (0
6 plroflo ol lio |0 FH ]| 9V
7 6 |10 /0 |io llto o | Fli10|a ko
t . A = Pan welght (mg) . ﬂxﬁ \‘\?\,\\ \60& \‘\6%0 \\\?g‘) K @Db \S"\" \\\,\@ \‘LG% \:,9‘6’\’ e\g,’v é,..‘\n*
K B = Pan + Larvae welght
” 3 1 | 2" @ | 1?"")( & A | 1«5‘& "y
qt e el \OP\‘m Rl m‘-}g\ 30?”0/0\50‘% \0&6 X \\'-3‘&\ o\:"&z 2?3'\’
Zlvg:'i ;;3552::::::2 of"bm \ ? \-bb\p o?ﬁ\ 0?(‘-'0 i o?“’o \-"04D o‘?“\\ \-\‘\’\ 09‘16 030(5
,'jf amber of e (mg) 0.490 0.96L 04Tl
7 fenx 1027 AT ens ;jgaﬁ?vi:w;::g)z:
Comments: "{ OAéM &«.JJm 17 ijzm» 'bb‘;\" M
s XA o2 auley ~fia . 4 £ .
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Environmental Testing Solutions, Inc.
Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant Date: 02-03.64
Non-treated
Survival and Growth Data
Day 100% Intake
Y Z AA | BB
0
o 1o {lo |10
1
fo {16 {r6 | 70
2 10170 yo | s
3
/6 V16 | /6 | 70
4 0 1o |re s
5
KAl |0 |0
6
[0 (o |16 |10
7 1o | 100 |0©
A = Pan weight (mg) \?j’ Vi 0 4
v |.e
\\X. \"- \k. \k-
B = Pan + Larvae weight
(o) B[ A
t’ﬁ‘ﬂ? 1,’)"6 AT .
Larvae weigh ~A-B \
rvae weight (mg) s fq/@\ D\Q\ '1!‘6
N ® N\
Weight per Inltial aumber of % A A
1 ) o S I
:27::;?5\! number of larvae \-0 \'D \'6’\ \‘0
Average weight per laitial
number of larvae (mg) 1058

< -\1.87.
T #® Czlculations and data reviewed: _é\_

Comments:




Environmental Testing Solutions, Inc,

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

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

Clieat: TVA, Sequoyah Nuclear Plsut - Nontrested .
Test datess Ftbruary 3-10, 2004 A
Preject sumber: 1042 Revehwed by: wo/'\—d
Comenwetes (1) Hopicate Sedtied pumberof | Viaad pumberotinrver (A= Peaweghi(ag)| B=Ponelarvae |Lanms sevight () Weight/Sarvivieg  [Measwrig/Sanhing] Cssfichni of vacetien | Wiigh/ laital aamberof] Msasomrvivel | Moss waight/ nitted [Cos sefvarston] Pement vdmtionina
[SS weight (ng) ~A+B sember allarves (wg) | pomderof lurves (myg) | P oas migs g0t surviing oo barves (ag) o) anaber of Iafves O 440 wadgnt por vt coawsl (%)
) (X) (m0) et of tarven) (%)
A 10 10 14.656 23.11 3.454 0.845 0.845
B 10 10 14.369 24.24 9.3 0.937 0.937
.399 [ X X .
Coatrot C m 0 e80T 2335 1303 o851 0.39% 5 Y] 100.0 0.399 65 Notapplicable
[0 W 10 14718 24.39 9.602 0.960 0.960
1 10 10 14 924 24.34 9.419 0.942 0942
4 10 10 15.144 25.8) 10 586 1.069 Iy 1 069
10.98% G 10 10 14.301 25.44 10.639 1.064 1.036 0 1.064 100.0 Loa¢ 6o 153
H 10 10 14.592 25.27 10.6738 1.068 1,063
1 10 10 14.523 25133 11.307 1.13 1.1)
J 10 0 14.930 25.0) 10.050 1.003 00,
049 . - X X -
% K 10 0 14 553 24.70 10,147 1.015 ! 33 .015 100.0 1049 55 163
L 10 o 14.494 24.94 10.446 1.043 .045
M 10 10 15 097 24 42 9323 U932 0.932
N 10 10 14.764 25 1) 10 266 V27 1.027
Q% o 10 10 15.018 25.15 10 062 008 0.9%0 4 1.006 100.0 0.%0 4 ‘102
[4 10 10 14.530 24.52 9.940 994 0994
Q 10 iv 14 833 24 05 9,497 0.950 0950
R 10 o 4368 25.19 10.322 1,032 032
0926 39 . 2 . -9.
1% 3 10 o 162 3434 5598 0.960 960 1000 0.98¢ i *7
T 10 0 4,765 24.79 10.025 1.003 .003
U 10 2 148518 24.23 9412 1.345 0.94
v 10 10 14 936 2641 11,474 1,147 1.147
. 4 X A A
1oo% 4 10 9 14.332 24.08 9.243 1.028 1103 1 0.929 0.0 osm 112 d
X 10 10 14.764 2}.69 3.926 0.193 0893 .
Y 10 10 14 636 25.22 10.534 1.058 1.058
Z \0 10 15.216 25.19 10.574 1.057 1.057
058 2. . K -17.
100% Iatake AA 10 10 14.139 25.19 10.901 1.090 1.05 $ 1.090 t00.0 1058 el 174
BY 10 10 14.525 24,79 10.265 1 022 1.027
3 MSD = Miginum Significant Difference
Dunpett's MSD value: 0.1146 PMSD = Percent Minirrum Significant Difference
PMSD: 12.9 PMSD is s measure of teat precision. The PMSD i the minimun percent difference between the control and treatmeat that can be declared statistically signifieant fa & whole eflluent toxieity test,
On average, s sipnificant diffevence oocure for Pavi 1 Testing Soluticas, In¢, chrosi icity tests when a toxicant reduces Pimephaler growih by 16.8% from the control (determined
Intake; through reference toxicant testing).
Dunaett's MSD value: 0.0624 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%4,
PMSI: 6.9 Upper PMSD Lound delermined by USEPA (90tk percentile) = 359,

The lower sad epper bounds were calculated by the USEPA using 205 tests

Jucted from 19 bab

tories for Pimephal,

growth in chroaic refercnce toxicant tests,

USEPA. 2000. Understsading axd Accounting for Method Variability in Whole EMluent Toxicity Applications Under the National Polfutant Discharge Eliminstion Program EPA-$33.R-00-003. US Bavironmental Protection Agmey, Cincinasti, OHL




Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  2/3/2004 Test ID: PPFRCR Sammple ID: TVA/Sequoyah Nuclear Plant - Outfall 101 Nontreated
End Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sel. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  EPA-821-R02-013 Test Species: PP-Pimephales promelas
Corrmments:
Conc-% 1 2 3 4
- D-Control 1.0000 1.0000 1.0000 1.0000
10.98 1.0000 1.0000 1.0000 1.0000
22 1.0000 1.0000 1.0000 1.0000
43.9 1.0000 1.0000 1.0000 1.0000
72 1.0000 1.0000 1.0000 1.06000
100 0.7000 1.0000 0.9000 1.0000
Transform: Aresin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
D-Controt . 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4
10.98 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
22 1,0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
43.9 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
72 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
100 0.9000 0.9000 1.2661 0.9912 1.4120 15.696 4’ 14.00 10.00
Auriliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.48450965 0.884 - -1.8682549 10.6517865
‘Bquality of variance cannot be confirmed
‘Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv 1U
Steel's Many-One Rank Test 100 >100 1
Treatments vs D-Control

sqn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyses

7 Day Survival
© © o o & 20 ©o O O
: = N W A T DNV =
D-Control a-tidasistaiuiiinitidgdadis b it LUgLe

) o

Dose-Response Plot

-]

10.98

22 A
43.9 4

72 4
100

sqn_02-03-04data




Environmental Testing Seolutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  2/3/2004 Test ID: PPFRCR . ) Sample ID: TVA/Sequoyah Nuclear Plant - Outfall 101 Nontreated
End Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sol, Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ~ EPA-821-R02-013 Test Species: PP-Pimephales promelas
Comments: .
Cone-% 1 2 3 4
D-Control 0.8454 0.9371 0.8513 0.9602
10.98 0.9419 1.0686 1.0639 1.0678
22 1.1307 1.0050 1.0147 1.0446
439 0.9323 1.0266 1.0062 0.9940
72 0.9497 1.0322 0.9598 1.0025
100 0.9412 1.1474 0.9248 0.8926
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critleal MSD Mesan N-Mean
D-Control 0.8985 1.0000 0.8985 0.8454 0.9602 6.535 4 0.9943 1.0000
10,98 1.0356 1.1525 1.0356 0.9419 1.0686 6.032 4 -2.883 2410 0.1146 0.9943 1.0000
22 1.0488 1.1672 1.0488 1.0050 1.1307 5.452 4 -3.160 2.410 0.1146 0.9943 1.0000
439 0.9898 1.1016 0.9898 0.9323 1.0266 4.103 4 -1.920 2410 0.1146 0.9898 0.9955
72 0.9861 1.0974 0.9861 0.9497 1.0322 3.889 4 -1.841 2.410 0.1146 0.9861 0.9917
100 0.9765 1.0868 0.9765 0.8926 1.1474 11.849 4 -1.641 2.410 0.1146 0.9765 0.9821
Auxiliary Tesls Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93901283 0.884 0.86888714 1.48343183
Bartlett's Test indicates equal variances (p = 0.45) 4.75047112 15.0862722
Ilypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.11458425 0,12752838 0.01127405 0.00452112 0.06963139 5,18
Treatments vs D-Control

sqn_02-03-04data




Environmental Testing Solutions, Inc.
Statistical Analyses

Linear Interpelation (200 Resanyples)

Polnt % “SD 95% CL(Exp) Skew
1Cos >100
Ic10 >100
1C15 >100 1.0 7—
. IC20 >100 N 09d
IC2$ >100 0.8 !
1C40 >100 ord
1C50 >100 0.63
o 05 .
" 4 '
g 0.4 . .
¢ 03]
o 0.2 4
0.1 4
00 o—o—» & < °
014 JUPPTTIIEER receessonsee
©02] Tt
-0.3 v - T ey
(<] 20 40 60 80 100 120
Dose %
Dose-Response Plet
14
1.2 4 1
. -
! -,/I e Zr
T - I
go.el' .............. e eeeaisseeenaesee e catecaotnaaaaceaenecaaan eeeeees veud| 10,005 tevel
5 of significance
go.s-
~
0.4 1
0.2 :
] Y T T
] = o o~
5 g d g R 8
Q -
Q
o

£qn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  2/3/2004 Test ID: PPFRCR Sample ID: TVA/Sequoyah Nuclear Plant - Intake Nontreated
End Date::  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  EPA-821-R02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 2 3 4
D-Control 0.8454 0.9371 0.8513 0.9602
100 1.0584 1.0574 1.0901 1.0265
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mesan N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.8985 1.0000 0.8985 0.8454 0.9602 6.535 4 0.9783 1.0000
100 1.0581 1.1776 1.0581 1.0265 1.0901 2.454 4 4.971 1.943 0.0624 0.9783 1.0000
Auxiliary Tests Statistic Critjcal Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93903327 0.749 0.09935192 -1.4212827
F-Test indicates equal variances (p = 0.21) 5.11299276 " 47.4672279 )
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE R-Prob df

Homoscedastic t Test indicates no significant differences
Treatments vs D-Control

0.06238244 0.06942954 0.05094432 0.00206124 0.00252317

1,6

sqn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyses

Linear Interpelation (200 Resanples)

Point Ye SD 95% CL(Exp) Skew
1Cos >100
IC10 >100
IC1S >100 i.0
L1620 >100 0.9
€25 >100 0]
IC40 >100 071
1C50 100 o]
o 0.5 4
e 04
g' 0.3 -
o 0.2
0.1
0.0 P~ s
014 Tt ...
0.2 1 Teee
0.3 trr—rrrv—r v -y Ty
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
1.2
—3
11
SRR e et o] e 005 1eve
§ [\ Y-% B : of significance
e
Q 0.81
3
<
o
™04 1
0.2 4
0 5
L 8
Q
o
]

sqn_02.03-04data
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Environmental Testing Solutions, Inc.

Page 1 of 7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: TVA

Facility: Sequoyah Nuclear Plant - Non-treated

NPDES #: TIN 0026450

Project #: _1(H2_

Dilution preparation information: Comments:
Dilution prep (%) 16.98 22 ZY438| 12 100

Effluent volume (ml) { 218.6 | 440 £1¢ 4o | 2000

Diluent volume (mL) | 1004 | 1SO | W2 | SO | O

Total volume (mL) 2000 | 2000 | 2000 | 2000 | 2000

Test organism information: Test information:

Organism age: <24-Haies o Randomizing template: | GR2erD
Date and times organisms (TR 0231 To 1018 Incubator number and

were born between: 020204 shelf location: 2b2
Organism source: ov-Zi-o4 A-d YCT batch: AeS bherad

Transfer bow! information:

pH=8.\ Temperature = 24.71°C

Selenastrum batch: A&

o\-22-04

Daily renewal information:

Day Date Test initiation, Contro] water Sample numbers Analyst
renewal, or batch used used
termination time MHS

° lozoand nq pz-02.04 | odea.ot]0d | 4

' loz-n4d n3g o2-00-0_ | odpoz.off.00 | TS

2 02-05-H \\20 oz-02-04 | odbzod, 1B |14 AS

3 loz-poot wzy 0z oot | 0402041814 |

¢ o094 130 -01-01__|640z00.01 |.02] M

S Joz-pedd T oz-o4_|puvzow.ot l.oz| U

6 DZL@M i\zo 02-0L-o4 o%%ou.m loz| Al

B Rk LLE s A e re
T Jozool | wso  [orirmEmpmEIEmE o
Cooon

Control information: 1 1#F2 Acceptance criteria Summary of test endpoints:
% of Male Adults: % | o7 <20% 7-day LC50 > 1007,
% Adults having 3" Broods: | 16%s | 1007 280% NOEC 105
% Mortality: 0%\ 0% $20% LOEC > I1007
Mean Offspring/Female: 30.0 | 315 2 15.0 oftspring/fecale  § ChY > 100 7%
% CV: 2.2%| 5.2% <40.0% 1C25 7100%
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Environmental Testing Solutions, Inc.

Page 2 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant —~ Non-treated

Date: 02.03-04

A IR CAReY

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced olo > O {0 O O [OX 6] 0
Adult mortality C [ o L L L [ O
2 Young produced Ol D (®) (D) O1l0o o 8] Ol10
Adult mortality {_ [ (% [ - [ L (e L L
3 Young produced Y q [ d Y Ol O s L1l O |O
Adult mortallty [N I oo U - S
4 Young produced OlO 1O 10 dJ o O O s J
Adult mortality [ — - - - [ | W I U I (R I U
5 Young produced 1= 1o\ I\ \2. IOl 101107 10
Adult mortality " - w !l w |l W | w [ I W I W
6 Young produced () 0O OO Ol o (@) OO (o)
Adult mortality L — | — (S S |- | N I N I S W
7 Young produced L Ll v \? o S \2. .| 'S S
Total young produced 3‘ 32 21 28 3\ 33 21 32 308 26‘
Final Adult Mortallty (U |- L | — | L W [
X for 3™ Broads X X T X T )< >< K] o | o< [ o= | 9%
Concentration:
% Mortality: 674
Mean Offspring/Female: 30.0
conc: 10.98% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O o o) (@) [3] o (®) (&) O
Adult mortallty _ | (9 [ {6 (95 {. (- o <
2 Young produced O D) { O Ol - ol O 9] 210
Adult mortality - [ [ L -] - [ I T Iy (5
3 Young produced = ) s | S Y o [3 = | t:l
Adult mortality ) ) - | — | (Y R W (.
4 Young produced 6 g [6) O (@) a) (&) (@) N 10
Adult mortality Cf ] b L e
5 Youngproduced | f2. | If 101 1D 121 1O 1t 13110 | V2
Adult mortality el vl uw | w (- L LR L I
I3 Young produced 0O e { O 'e) O (o) (@) (@] O [6}
Adult'mortality (U _ |l | I |- |- ) U
7 Young produced 15 18 171 13 1S 1L 1S b |16 1L
Tota) young produced 22.l3d |32 ze | 2V |22 20 24 30| 32
Final Adult Mortality L I I L L U ] -
Concentration:
% Mortality: [0/
Mean Offspring/Female: | S
% Reduction from Coatrol: | =S.0%




Environmental Testing Solutions, Inc. - Page3 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant -~ Non-treated Date: 02-03.04
CONC: 22% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 ) 9 10
1 Young produced (o) 0] O O O [9) O G ED) (0]
Adulemortality | ° (. | () C | L [ ' o L
2 Young produced D1 O DO O D) [®) O ®) Q @)
Adult mortality { L Ll L |t ] 1L | &
3 Young produced ':( S O 1V = {o J S IS O
Adult mortality o] Wl —- | - (= |- (- (S
4 Young produced O O 1) D O @) O |O o S
Adult mortality U O ] o [ Cl | v
5 Young produced 12 |12 10 i3] 12 sl oz,
Adult moctality L B S I ] _ wl ] ]
6 Young produced o) O |10 (&) (&) () O O (@) (@]
Adult mortality o | - | LW L W | — |-
7 Young produced 18 4 N1 111 i | (4 14 1R iq 17
Total young produced 3as | 3\ 33 | 26 33 sq 31_\ 3‘-1 29 3'_‘
Floal Adult Mortality [ - L P g - A [ L .
Concentration:
% Mortality: 0 7 o
Mean Offspring/Female: 33.8
% Reduction from Control: {~12.77 %
coxc: 43.9% "Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 3 9 10
1 Young produced N 0D (o) [®) ®) O fe) O (&) O
Adult mortality | (U [ . [ [ o . [
2 Young produced 6 O QO O D) l) O (0) o) O
Adult mortality Ll e [e—1 (1l (-1t 1L
3 Young produced [ [e) L |O JdJTs TS d s S
Adult moetality | L] — - | w l o | S [
4 Young produced ol s @) S O O [ [@) 6 (@)
Adult mortality (- o [ [ | (U N S
[ Young produced 13 |10 {8} 10 1l 13 D] 1O {12 10
Adult mortality [ | — — L -, | U I ]
[3 Young produced OO O 0O (@) O (&) @) O €]
Adult mortatity w L | _ | .l | |
7 Young produced | {~] 1o | 20 ! 1 171 | 1 {1 ib | 19
Total young produced & 2l qo 31 33 55 32 31 33 51.(
Final Aduit Mortallty UL L [ - _ _ [
Concentration:
% Mortality: 0 A

Mean Offspring/Female: 33.b
% Reduction from Control: |~12.06%




Environmental Testing Solutions, Inc. Page 4 of 7
Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated Date: 02.03.04
conc: 72% Survival and Reproduction Data
: Replicate number
Day 1 ) 3 4 5 6 7 8 9 10 .
t Young produced ») O (o) O O O [®) (o) D o
Adult mortality L { [ L C C C | L |t
2 Young produced D| © ®) 5 OlO1TO O O |0
Adalt mortality C L [ L C [ [ (N L ()
3 Youngprodueed | <5 | & [o) L] O sl L]ls | 4
Adult mortality o | - i - L vl o -
4 Young produced (S Ol s 6 (o O O (& @] O
Adult mortality L _ L L B U [ - | ||
s Young produced W |10 10 sz | id 12tz w2 J10 J\&
Adult mortality w Ll u W — L .l o
6 Yousgproduced | (5 | O @) (&) O @) @) O Ol o
Adult mortality . |- — [ |- . [ [ —
7 Young produced \8 1 14 19 | b |18 & 2ol IS 11T
Total young produced 34 29 29 | 31| 230 35 36| 371 24 3!.{
Final Adult Mortality | R (A [ - Ly S
Concentration:
% Mortality: 0‘7.,
Mean Offspring/Female: 23.06
% Reduction from Control: | ~12.0%
conc: 100% Survival and Reproduction Data
Replicate number
Dav 1 2 3 4 5 6 7 8 9 10
1 Young produced D O o) O D) ol o O 1o >
Adult mortality . L o L (3 _ (S (o [ -
2 Young produced ) O O () 0 D) D) o) (8]
Adultmortality | ([ L LI e | -1 L | L
3 Youag produced S | 4 0O = [= = @) = S Y
Adult mortality ] ] ] ] [ -
4 Young produced O 1™ 1] O |0 O d (@) [olKe
Adult mortality _ | LN - [ B (- L —
s Young produced 0112 | v21d 1S vy |, lj_ \R 1O 12
Adult mortallty o L | W T N B L L. | | I B W
6 Young produced [e) O o la) ®) O O (@) O O
Adult mortality | { . | — . | - — LU [
7 Young produced e 11S s {1 1T11S [ 20 | & 19 W
Total young produced 3‘ 32 3\ 3k 3(‘, 32 38 35 34 33
Final Adult Mortality ] L — ] -] U | L (- |
Concentration:
% Mortality: OUs
Mean Offspring/Female: | 33.§
% Reduction from Contol: |=12.77>




Environmental Testing Solutions, Inc.

Page 5 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated

Date: _nz.03.04

CONTROL Survival and Reproduction Data
Replicate aumber
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O 0O @) O [P O [») Ol O (9]
Adult mortality [ L L L L . (A L L L
2 Young produced D) O O | O O 0O ®) (®) O 10
Adult mortality L L L( L L L L P e lo
3 Young produced = [a) s d s 49 [¥] dJ 3 )
Adult mortality ol e LU (U o Ul v | u
4 Young produced YIS O ol Ol O 6 @) d
Adult mortality .| v (W [ | | — | S [ [ W
5 Youngproduced | 12 | 12.| (o | 1D il t2 | 1 (®) to{ t2_
Adult mortality (U !l uwil w - (I [0 I S )
(1 Young produced [®) Ol O *2 O [@) (&) Ol O 1.0
Adult mortality | |\ (U | — | L. (- w_
7 Young produced v |16 | 11 1] IR 4 1%} 1 iy
Total young produced 33 32 32 3z 23 34 Zq 30 36 30
Flnal Adult Mortality RS- — — | |
Concentration: :
% Mortality: %
Mean Offspring/Female: 31.5
% Reduction from Control: | NA
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O O O O O O 0] (&) (&) (&)
Adult mortality L [ (. L L _ C - .
[ Yowgproued | 5| O | Ol 0| Ol O ol o l0
Adult mortality L L [V I - - -] | Lt L
3 Young produced {5 s = (&) ‘-l 5 (¥ q 3 O
Adult mortality ol wu | [ “ — L ol \— (—
4 Young produced O1O [8) h{ O O O O @) s
Adult mortality ; . L . L | . o o L _
s Young produced )Y 1 12 t2.1 10 1O \5 t SER
Adult mortality wlh ul w [ [ U W — — |
6 Young produced /o) (®) Ol O [8) Q] 0O 6] g _1*\
Adult fortality U o] Wl - O L (-
7 Young produced (g { q | i 8 l‘-l ] 1 1L 18 \S \q
Total young produced 34 3¢ 32 34 2§ 32 34 3s | 28 3{0
Flnal Adult Mortality C | t _ . L [ | - |- U |-
Concentration:
% Mortality: 6 7.
Mean Offspring/Femals: 33.)
% Reduction from Coatrol: | <S5, 1%

* Stut

4 CARLY oveL,



Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals

Control-1 T2%
Replicate number Replieate number
Day T I 13 T3 sl 7T s o] I R B R B A e e e e
1 0] 0)]o0Jolo|o|lofojo]fo 0 1 ojJojoJo)JojoJojojol]o 0
2 0| ojojo]o]lo]lojolo]|o 0 2 0olJojJojJojolololo]Jo]o 0
3 1| 4] a4 4]olo]sl6lolo 27 3 5] 5] 0] 6| 0| s | 6] s 41 4 40
4 0| 0| o0}]o]4l6]o| ol s5]| 4 19 4 0| 0| sf{o]|6]lo]cfjofo] o 11
5 12010t | 1x|12ft0fto]10]1o 107 5 14 ] 10 0| 12 14 12§12 12] 10| 13 116
6 0|l olojojololololo]o 0 6 0]J]o]lojJoJo|lo|lojo|lol]|o 0
7 16116 |13 | 311615 12]16 ) 15| 15 147 7 18 | 14 | 14 | 19 {16 | 18 {18 | 20 | 15 [ 17 169
Total ) 31 | 32 )27 | 28 | 31 |33 ] 27| 32 30) 29 300 Total | 34 |29 [ 29 [37 {36 ({3536} 37291 34 336
10.98% 100%
Replicate number Iteplicate number
Day TT T T3 T3l sTe] 719 0] ™ Day T T 213141 516l 7 s 15 0] T
1 olojlojlo]o]oO]o]lojo]o 0 . 1 olofjfolololol[olotlo]o 0
2 9] 0JoJoJo]JoJo)lojo]o 0 2 0]lJoJofo|]olojo]Jo([olo 0
3 Sl ol s sl 4|61 als] a]a 42 3 s | 4]0 5| 4| «{o] 4] 5] S5 36
4 0|l 4]0]Jo|o[o0flo|lofJo]o 4 4 0] 1] alojJo]o|4fofo]l o 9
s 12l Hjojwelizlwjulizlio]i2 111 s 10 | 12 § 12 | 14 | 15 | 13 | 14 | 13 ] 10 | 12 125
3 0| 1]JoJojJoJojfo]ololo 1 6 0] 0|lOo|ofo]lo|jo]o{fo]o )
7 15| 18] 17|13 )15] 16| 15| 16| 16 | 16 157 7 16 | 15 | 15 | 17 { 17 | 15| 20| 18] 19| 16 168
Tetal | 32 | 33 | 32 (28 | 31 | 32 | 30 ) 34 | 30 | 32 315 Total | 31 | 32) 31 |36 )36)32|38)35]234] 33 338
22% Control-2
Replicate number Replicate number
Day T T I T3 T4 s sl 7T s 5 o] T Day T T2 T3 T el sTel 71 s T 510 Tow!
1 olojojoJojo]Jojo]Jojo 0 1 ofofojlofof{of{o[of[o] o 0
2 ojlojold]JolojJolojolo 0 2 o {ofojofotftolofjofjo]o 0
3 2] s 10| 6] 5|61 a(s5]s{o 40 3 s o]l s 4] 5| a4 a]3lo 34
4 0l 06 l0fjojojojolols 11 4 ol 4|lo0olo0of[o]o]o| o]} o]l 4 )
5 pirlw]i2]lluinlwlne 118 5 12121 |1t |12{11]10]10]12 110
6 0lolojolojofo]lojolo 0 6 0jo0jo| 2{0lo0flojJojo]o 2
7 18| 14| 7 171619 {19 18|14 17 169 7 16 ) 16 | 17 | 16 | 7 | 18 | 14 | 16 | 17 | 14 161
Total | 35 | 31 | 33 | 36 [ 33 [ 39 | 34 | 34 | 29 | 34 338 Total § 33§32 ) 32 (3233 (34|29 30] 30 30 315
43.9% ' 100% Intake
Replicate number Replteste number
Dy o O O N R T e e e e et o RO O N O A o e e e
i olojJojojJojfoJojofolo 0 1 ojlolo]lojojolojojo]fo 0
2 0]lojlolojojlojoJojo{o 0 2 0] o0o)ojJolo]lo|lo]ajolo 0
3 6 | 0 61 0] a1 s]| s als]s 40 3 5 | s | sl o0 4] s]| 4] 4]3]|o 35
7] 0] S| 9] s5lojojojojolo 10 a 0| 0| O0{&|o|ofjoJo|al[ls 9
5 13| 1014w j13j10]10]12]10 113 5 1114 {12 12 10]10] 14 13 ] 10 ] 11 117
6 olojojolo|lolofojolo 0 3 0JojlojJoJoJoJo]lo]|ol]|1 1
7 17 | 16 (206 18 17 | t7]17]16] 19 173 7 18 | 19 [ 15| 18] 14| 17|16} 18|15] 19 169
Totsl § 36 | 31 | 40 ] 31 | 33 | 35 ) a2 | 31 | 33 | 34 336 Total | 34 | 38 | 32 | 34 | 28 | 32 | 34 | 35 | 28 | 36 331



Environmental Testing Solutions, Inc.

Quality Control

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Mcthod 1002.0)
Species: Ceriodaphnia dubia

Verification of Data Entry, Calculations, and Statistical Analyses

Client; TVA Sequayah Nuclear Plant, Nontreated
Test dates: February 3-10, 2004
Project number: 1042 ' Revelwed by: //\/ Al
\_“I
Concentration Replicate number Survival Average reproduction Coetficient of Percent reduction {rom
(%) 1 R 3 4 5 P 4 3 9 10 () (oﬂ'sprlng/female) variation (%) pooled controls (%)
Countrol -1 31 32 27 28 31 Rk} 27 32 30 29 100 30.0 7.2 Not applicable
10.98% 32 34 32 28 n 32 30 34 30 32 100 31s 58 -5.0
22% 35 3 33 36 33 39 34 34 29 34 100 338 8.0 -12.7
43.9% 36 3 40 3 k! 35 R 3 33 34 100 33.6 84 -12.0
T2% 34 29 29 37 36 35 36 37 29 34 100 336 9.9 ~12.0
100% 3! 32 n a6 36 32 38 s 34 33 100 3338 " -12.7
Control -2 a3 kY3 2 2 3 34 29 30 30 30 100 315 5.2 Not applicatle
100% Intake 34 38 n 34 28 32 34 35 28 36 100 33.1 9.7 -5.1
Outfall 101: MSD = Minimum Significant Difference .
Dunnett's MSD value: PMSD=  Percent Minimum Siguificant Diffaencé
PMSD: PMSD is a measure of test precision. The PMSD is the minimum percent difference betwoen the control and treatment that can be declared sutisticalty
significant in a whole efTluent toxicity test. On average, a significant difference occurs for Environmentsl Testing Solutions, Inc. chronic toxieity tests when
Intake: a toxicant reduces Ceriodaphnia reproduction by 10.1% from the control.
Dunnett's MSD value: Lower PMSD bound determined by USEPA (10® percentile) = 11%.
PMSD: Upper PMSD bound determined by USEPA (90™ percentite) = 37%.

The tower and upper bounds were caleulated by the USEPA using 393 tests conducted from 33 laborstoties for Cerlodaphnia reproduction in chronic

relerence toxicant tests,

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




Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  2/3/2004 Test 1D: CdFRCR Sample ID: TVA/Sequoyah Nuclear Plant - Outfall 101 Nontreated
End Date;  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: EPA-821-R02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Cone-% 1 2 3 4 5 6 7 8 9 10

D-Control 31.000 32.000 27.000 28.000 31.000 33.000 27.000 32.000 30.000 29.000
10.98 32.000 34.000 32.000 28.000 31.000 32.000 30.000 34,000 30.000 32.000

22 35.000 31.000 33.000 36.000 33.000 39.000 34.000 34.000 29.000 34,000

43,9 36.000 31.000 40.000 31.000 33.000 35.000 32.000 31,000 33.000 34.000

72 34,000 29.000 29.000 37.000 36.000 35.000 36.000 37.000 29.000 34.000

100 31.000 32.000 31.000 36.000 36.000 32.000 38.000 35.000 34.000 33.000

Transform: Untransformed 1-Tafled Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Coutrol 30.000 1.0000 30.000 27.000 33.000 7.201 10 32.717 1.0000
10.98 31.500 1.0500 31.500 28.000 34.000 5.844 10 -1.295 2.287 2.650 3217 1.0000
22 33.800 1.1267 33.800 29.000 39.000 7.988 10 -3.280 2.287 2,650 32717 1.0000
439 33.600 1.1200 33.600 31.000 40.000 8.441 10 -3.107 2.287 2.650 R2Nn? - 1.0000
72 33.600 1.1200 33.600 29.000 37.000 9.940 10 -3.107 2.287 2.650 32,717 1.0000
100 33.300 1.1267 33.800 31.000 38.000 7.084 10 -3.280 2.287 2.650 N7 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.6445598 1.035 0.07266985 -0.2130522
Bartlett's Test indicates equal variances (p = 0.59) 3.74186516 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 2.64956744 0.08831891 25.5366667 6.71296296 0.00503867 S, 54

Treatments vs D-Control ’

sqn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyses

Linear Interpolation (200 Resanyples)

Polnt % sD 5% CL Skew
Icos >100
C10 >100
IC13 >100 1.0
. Ic20 >100 0.9 4
0 100
150 >100 0.7
0.G 4
S 054
c 4
044
23
00: 0.3:
0.2
0.1
0.0 S O————— 0
'0.1'1 Y tecevsecvescaccesnsosssecua
02 e v Y T Y
[} 20 40 60 80 100 120
Dose %
Dese-Respense Plot
45
40 4 L
| I
1 { I :
s ... U Y eeeeceaernaaeaaas ereceeceaneaann etereeeeeaaneens 1-tall, 0.05 level
B 25 ] of signlficance
=
3
521
O
Rt
10 4
5 3
4] v v v
2 * o~
£ d ¢ " g
Q
a8
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Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date;  2/3/2004 - Test ID: CdFRCR Sample ID: TVA/Sequoyah Nuclear Plant - Intake Nontreated
End Date:  2/1072004 Lab ID: ETS-Environ. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  EPA-821-R02-013 ' Test Species: CD-Ceriodaphnia dubia
Comments:
Cone-% 1 2 3 4 5 6 7 8 9 10
D-Control 33.000 32.000 32.000 32.000 33.000 34.000 29.000 30.000 30.000 30.000
100 34.000 38.000 32.000 34.000 28.000 32.000 34,000 35.000 28.000 36.000
Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critieal MSD Mean N-Mean
D-Control 31.500 1.0000 31.500 29.000 34.000 5.238 10 32,300 1.0000
. 100 33.100 1.0508 33.100 28.000 38.000 9,706 10 -1.401 1,734 1.981 32.300 1,0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95019853 0.868 -0.4564349 0.47545684
F-Test indicates equal variances (p = 0.06) 3.79183674 6.54108953
Hypothesis Test (1-1ail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates no significant differences
Treatments va D-Control

1.98051357 0.06287345 12.8

6.52222222 0.17824842

1,18

sqn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyses
Linear Interpslation (200 Resanples)
Point Yo sSD 9S% CL . Skew
1Cos >100 o
IC10 >100
1C15 >100 1.0
- 120 >100 0.9 4
1C28 >100 08 ]
Ic40 >100 '7~
150 >100 071
0.6 1
2 054
«
S 041
03: 03
o.z-j
0.1+
0.0 e —
0.1 )
L e e R — v
)] 20 40 ] 8 100 120
Dose %
Dese-Response Plel
40
asd
= T teeteneeeonaaned| 110 0.05 lovel
4 of significance
§25
1]
3
327
g
E 15
10%
59
0
g g
Q
[}
X .

sqn_02-03-04data
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l. Environmental Testing Solutions, Inc, Page 1 of 6
l Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
-l Species: Pimephales promelas
: Client: TVA
I Facility: Sequoyah Nuclear Plant - UV-treated
Ll NPDES #: TN 0026450
l- ) Project#: _ jo42
'f_' Dilution preparation information: Comments:

. Dilution prep (%) 10.98 22 439 n 100
l Eflluent volume (mL) 219.6 . 440 . 88 1440 2000
: Diluent volume (mL) | 1780.4 1560 122 560 0
i Total volume (mL) 2000 2000 2000 2000 2000
- Test organism information: Test information: '
Organism age: 23.2% vo _25.35- Hou S "oup> | Randomizing template: | Bru@. .

Date and times organisms -32-04 1100 7O 132D Incubator number:
.l were born between: O?' 4 HST 3 8
A | Organism source: A&S 02-g2-04 Artemia lot number: FRABOOQ
l Transfer bowl information: | pH = Temperature=  °C | Total drying time: 2-Hogks
1.8 243 Date / Time in: O2-10-04] &=
< Average transfer volume: 10.4 . Date / Time out; 0z-11E4] 1S30
Hn

I Oven temperature: p'C
i : Daily feeding and renewal information:
B . Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
"' feeding | feeding time renewal, or batch used used
l time termination time )
‘ ° lozoner | —2 | VIO | M4 pz-02-04 | oepen.otfn| 4P
: ' lpzpusd | 0ast | hesz 1 4 o2-02-H _|odgeoe.otl.of | Kt
I 2_loadsot | b94l | 139 (443 02-02-04 | pdozoH. 10144 | KoL
' * loz-noad | 09k | 1303 . | 14Sb 02024 [odozouie [ag | 143
l 4 lbz-p30v | 1002 =A T 1433 02.09404 |040200.01 [.02] (44
>__Ihzpeoy | 1010 | ibdle 1444 oz048f |odozow.ol [.02] Kex
'l ¢ lozoany | o9sz | VFow 1SB7* 144} 02-0u-0Y |otoztien) 0L Mt
5 7 07-'(0-0‘4 L .'. T ) “-l 53 ". t: l, :.‘:-*. ‘::,;.4;:,“;' ;. V)EK—
':;, Control information: Acceptance criteria Summary of test endpoints:
l % Modality: N7, $20% 7-day LCsp > 1007,
. Average weight per initial larvae: 0,928 .- mra it NOEC 1007,
A Average weight per surviving larvae: | 0.428 > 0.25 mp/larvae LOEC 1007
! I Chv 21007%
: ' 1C:s 21007

onrg
Y




Environmental Testing Solutions, Inc. } . Page 2 of 6
Species: Pimephales promelas - Date: _02-03-04
Client: TVA / Sequoyah Nuclear Plant
UV-treated
Survival and Gro);'th Data
Day CONTROL 10.98% 22%

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

¢ 0 m oo |lofofo {o |||/
! wlo [l nlp| nlelr|n]rlo
? o110 V70 lro ] 72070 [ o |70 )76 )6 |20 ]/
3 o110 | spls6 |z0 |26 | 20 |70 q" /o) s0 |9
4 10 l1o |10 o io 1o [to ol G 0] 0] c0
s w| || ol wlwlo|mp|d|o]|e
6 0l o |wlro| ||l dolo |4
7 12 o (10 ;o {10 w0l {10 |9 |10 {s0 |0
S P R G K R Rl o s
?m-;) Paa + Larvae weight Md' o | e

Larvaewelght(mg)=A~-B Y

% © A 1% © & e BT e
Weight per Inltial number of » S A 1 v 2 \ A\ 'sz,
larvae (mg) % 4 1\ N2 \ N\ V| o R
=C/ !nlllgl number of larvae 0" 0?\ \-Ob 0?‘ O:O D‘% o - \-é’ 099' \p o o
Average welght per Initlal
aumber of Jarvae (mg) 0.428 0.8711 0 .94Y
oh o= 557, AN

Calculations and data reviewed:

Comments:




Environmental Testing Solutions, Inc. ) Page 3 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant Date: D2-05-0Y
UV-treated
Survival and Growth Data
Day ’ 43.9% 72% 100%

M N 0 P Q R S T U A4 W X

0 wllelololnwlo|ololnolo |
1 D1/ ol |6 1/ w | ol e
: Jol ol [0 Yo | olio | ol sd| solss |ro.
: J0 {10 (L0 |10 [ o |é6 |so | so 40 | r0| #0 |40
4

10 o |16 {10 | ipflto Jtd IO L 040 | 0|
> oo (10 150 YOl {010 il (10 |
s O fwn (o Lo lr 0 170 (o o |n|p
Wlwlto |l ] vt ]| ol pnlrw| o0
A = Pan welght (mg) AR % AY N Y A%
. PN IR S R Q

7

\\'{8\ 3
\ L]

B=Paa + Larvae welght
(me) o al ol ol \v®l = 5
A7)0 |2 1Y |2 | |00 |2 |9 | 0® |0

Larvae welght (mg) = A ~B

\
TP I P B2 I I S IR L IS W [

[0\ G\- m‘ %. \0 Qy «© kv K \b\
Welght per initial number of \3)\ \ N Oé’ a 6 o 3 0 1 15
larvae (mg) D O (2} \o N Y ’0 Q'L 5
= C/ Inltla) number of larvae DF 0 0'?‘ Ds’ \ W \'0 O D‘} \e 06‘\ 0?‘
Average welght per Initla)
number of larvae (mg) O.QBL" 1, ot 0.452-
t-01% = <457 o £€D.= =5.&%
% f=-0317% e, Caleutations and data reviewed: ¢)\

Comments:




Environmental Testing Solutions, Inc. . Page 4 of 6

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant Date: __D2:065.0Y
UV-treated

Survival and Growth Data
Day ‘ 100% Intake
Y Z AA | BB
0
01/ { 10
1
16 |10 /0. 1/0
? |70 . |2
3 w|wlo |g*
4
01010 |9
0,0 |10 |9
§ RN/ BRA 9
7
. 10 |10 {10 |2
A = Pan weight (mg) \p X A, Y
. 7 BT SR A B
A N S NS
B = Pan + Larvae welght 6‘
(mg) %
0l IPEUA KV g AP
vl el Dl Ul
Larvae welght (mg)=A-B S N
S| & o]%:.q, S
s °\p p\& 0\'\
' l\:’:g:t(';:gr)lnltml number of D\} o‘@ oxo 0\\\9
= C/Ialtlal number of larvae §\¢ N O O
fgh faitial
Bumbes of arvae (mg) 0.461

%m";’q.z.’o

Calculations and data reviewed:

,

Comments:

. L}
wn



Environmental Testing Solutions, Inc.

Chronic Whole EfMluent Toxlcity Test (EPA-821-R-02-013, Method 1060.0)
Specles: Pimephales promelas

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

Client: TYA, Sequoysts Nuclear Plsat« UV trested
Test dates: February 3-10, 2004 A
Profect mumber: 1042 Reveiwedtyr " ¥ LUMAL A~
: \
€ %) Rep I18ual samber of [Tiasl pamber of srvae] A« fae weight BePsnvLarvee |Larvac weight (mg)] Weight £ Survivisg Mean welghe 4 Coeticiem of variation | Weight / [nittal swmber | Meas ssrvhal Mess weghi / Cosfbieng of Pereaat reduction bom
tarvee (=) walgh {mg) =A-B sumber of larveg (mg)| Fsrviviag sember of hant nlght par duriving of tarvae (wg) &) Taitinl pamber of | vustation (dwe waigte osatrel (%)
tsrvee (g} Sranher of by (%) Servse(mg) | pertarat pumine of bene
1%)3
A 10 10 15.116 21.63 8,564 0856 0456
8 10 10 14061 24,14 9249 091§ 0.925
0. X .
Control C 10 10 14592 35.06 10,068 1.007 98 64 1.007 1000 os1s 66 Not spplicable
D 10 10 14.69) 2393 9237 0924 0.924
E 10 10 14.306 22.37 7,764 0.776 0.716
F 10 10 14.643 22.76 2317 0812 of 0312
1e.58% C 10 10 15.026 2369 3664 0.866 7 1o 0.866 1000 oam 140 is .
H 10 10 14.654 2313 10.526 1.05) 1.033 !
1 10 ) 4.527 2395 9.42) 1,047 0942
J 10 10 4.667 2528 10.613 1.061 6970 1.061 R
1A K 10 10 4996 2439 9394 0939 ’ 1o 0939 s 0544 39 "7,
L 10 10 14.796 2302 2324 0.232 0.532
M 19 10 14.632 2421 9.638 0.964 0.964
N o 10 15.149 2426 9.711 0971 0934 P 0971
Han% o to 10 14593 2367 9.077 0.908 93 . 0.908 1000 8934 “ o1
3 10 10 314364 2381 8946 0.393 0.895
Q. 1 10 14.99% 1352 10.521 1.051 1.052
R 10 10 14.576 2423 9.654 0.963 1016 $7 0.965
n% S 0 10 15.019 15.82 10.791 10719 u } 1.079 1000 1018 87 joad
T 10 10 14,525 24.20 9.615 0.968 0.968
7] 10 10 15.048 24.78 9.132 0973 0973
" v 10 10 14873 23.07 10.197 1.020 0912 1.020
t0a% w i0 10 14.734 2425 9.316 0952 ' 9 0.952 100.0 oo g =58
X 10 10 14918 24.75 9132 0.98) 0.98)
Y 10 10 15.056 25,74 10.684 1068 1.068 .
z 10 10 14.607 23.6¢ 9.03) 0.503 0503
[.X i X .
100% tateke AA o 10 14 821 1461 9.798 0980 92 70 0.980 75 0367 4 “2
LD 10 9 14.486 2).65 9.164 1018 0.916
s MSD = Minimem SigniGeant Difference
Dusoert’s MSD vatue: 0.1271 PMSD = Percent Minlmwum Sipiicant Difference
MSD; 13.7 PMSD is a measure of test precision. The PMSD js the miniznom percent difference between the controf and treatmest that cia be dechired statistically significant ia a who'e eDlaent toxlcity st On
average, 3 significant difference occurs for Environmeatal Testing Solutions, Ine., chronic toxicity tests when s toxicant reduces Pimephales growth by 16.8% fiom the control (determised through
Intake; seference tozicant testng).
Dunoett’s MSD valoe: 0.0948 Lower PMSD bound determised by USEPA (10th percentiie) = 9.4%.
PMSD; 10.2 Upper PMSD boaad determined by USEPA (901 pereentile) = 3S%.

sy

USEPA. 2000, Us

gand A

The lower and upper bosads were caknlated by the USEPA asiag 208 tests conducted $om |9 laborstories for Pmephales growk in chroole reference toxican( tests,

Under the Nati

1 Pt Disch

ge Elimd

ing for Method Variability s Whole Effuent Toxicity Applicst

jon Program. EPA-$33-R-00-003, US Enﬂmrng:ul Protection Agency, Cincinnad, OIL




Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  2/3/2004

Test ID: PPFRCR Sample ID; TVA/Sequoyah Nuclear Plant - Outfall 101 UV-treate¢
End Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: ~ EPA-821-R02-013 Test Species: PP-Pimephales promelas
Conrments:
Conc-% 1 2 3 4
D-Control 0.8564 0.9249 1.0068 - 0.9237
10.98 0.7764 0.8117 0.8664 . 1.0526
22 0.9423 1.0613 . 09394 0.8324
43.9 0.9638 0.9711 09077 = 0.8946
72 1.0521 0.9654 1.0791 0.9675
100 0.9732 1.0197 0.,9516 0.9832
) Transform: Untransformed 1-Tailed Isotonic
Cone-% Mesn N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.9280 1.0000 0.9280 0.8564 1.0068 6.633 4 0,9468 1.0000
10.98 0.8768 0.9449 0.3768 0.7764 1.0526 14.020 4 0.971 2410 0.1271 0.9468 1.0000
22 0.9439 1.0171 0.9439 - 0.3324 1.0613 9.908 4 -0.302 2.410 0.1271 0.9468 1.0000
4319 0.9343 1.0068 0.9343 0.8946 0.9711 4,149 4 -0.120 2.410 0.1271 0.9468 1.0000
72 1.0160 1.0949 1.0160 0.9654 1.0791 5.738 4 -1.671 2.410 0.1271} 0.9468 1.0000
100 0.9819 1.0582 0.9819 0.9516 1.0197 2.895 4 -1.024 2.410 0.1271 0.9468 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapire-Wilk's Test indjcates normal distribution (p > 0.01) 0.95740587 0.884 0.75709063 1.10743652
Dartiett’s Test indicates equal variances (p = 0.22) 7.06173706 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV T MSDu MSDp MSH MSE F-Prob df
Dunnett's Test 100 >100 1 0.12705863 0.13692401 0.00915971 0.0055591 0.19831203 5,18
Treatments vs D-Control ) :

sqn_02-03-04data




Environmental Testing Solutions, Inc.

Statistical Analyscs

Linear Interpolation (200 Retamples)

Polnt % SD 95% CL{Exp) Skew
1C0s >100
IC10 >100
IC1S 5100 1.0
1C20 >100 091
1C25 >100 0]
1C40 >100 e
130 >100 0.7
0.6 4
2 05
g 1
a 0.4-:
2 03]
[
0.2 4
0.1 4
0.0 ]V‘—'oll-o_-?.-n--a_—__——o————-o
_0.1: ML PO T S
0.2 d-rrvrrrrr e BAARARaE o 2 -y
[} 20 40 60 80 100 120
Dosa %
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1.24
p
]
11 -[ >
; 4
o_aif cecssseseschesnccosracananca cerereceevacenacane vemene cevereeeenesasaeneed] 1180, 0.05 lave!
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Environmental Testing Solutions, Inc.

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated
Test dxtes: February 03 - 10, 2004
Profect number: 1042 ' Reviewed by, ’)I WAl e
G
Concesiteation  [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial IFinal Initiat Vinal Initial inat Initial Final Initial Final Initin} ¥Final Initinl Iinal
pH (SU) ¥.09 7.88 8.02 7.94 8.035 7.96 8.12 7.80 8.11 7.96 8.21 7.81 8.10 7.13
DO (np/l) 8.1 8.0 8.0 7.8 8.2 7.8 7.9 1.7 8.2 7.9 7.8] 1.5 7.8 2.8
Conductivity (pmhos/cn) 298 301 305 295 307 305 287
Control  Fiikalinity (mg/L CaCOy) 61 62 61
Hardness (ng/l. CaCQ,) 84 84 84
Temperature (°C) 25.3 25.2 249 25.1 25.0 25.3 24.7 25.0 25.2 253 24.6 25.1 24.9 25.0
pll (SU) 8.13 7.83 8,11 7.90 8.031 - 7.94 8.09 7.91 8.09 7.93 8.17 7.78 8,12 7.6Y
DO (mig/l) 8.3 8.1 8.3 7.8 8.1 7.9 8.0 8.1 8.2 8.0 8.1 7.6 8.2 7.9
1098%  IConductivity Grmhosiom) 278 779 302 282 294 283 270
Temperature (°C) 25.3 25.2 24.9 25.1 25.0 253 24.7 25.0 25.2 25.3 24.6 25.1 24.9 25.0
pll (SU) %11 793 %.11 7.89 8.02 7.94 8.09 7.91 8.08 7.93 8,17 1.77 8.13 7.70
DO (np/L) 8.3 4.1 8.3 1.9 8.1 7.8 8.0 7.9 8.3 79 8.1 7.5 8.3 8.0
2% Conductlyily Grmhogem) 270 275 289 263 278 20 262
Tempernture CC) 25.3 25.2 24.9 25.1 25.0 25.3 24.7 25.0 25.2 253 24.6 25.1 24.9 25.0
Pl (SU) K11 798 8.11 7.88% 8.01 7.91 8.09 7.93 8.08 191 8.16 7.85 3.1} 7.76
DO (up/l) 8.4 8.1 8.4 7.9 8.1 7.8 8.1 7.9 8.2 7.8 8.2 7.5 8.4 8.0
43.9% Conductivity Grmhodem) 249 256 265 246 256 243 240
Temperature (°C) 253 1252 249 25.1 25.0 253 247 25.0 25.2 253 24.6 25.1 24,9 25.0
pl1 (SU) 8.11 7.98 8.11 7.88 8.01 7.93 8.09 7.96 8.09 7.99 8,14 7.88 8.0v .74
DO (mp/l) 8.3 8.2 8.4 2.7 8.1 7.8 8.0 7.9 8.3 7.3 8.3 1.7 8.4 R.1
2% Conductiyity (rmhodem) 220 223 233 217 225 217 216
‘Temperature °C) 25.2 25.2 24.9 25.1 25.0 25.3 24.7 25.0 25.2 253 24.6 25.1 249 25.0
pli sy %.12 8.05 811 7.94 %.02 7.98 ¥.07 3.0} %.10 199 8.13 7.82 R.08 7.42
1O g/l %.4 R.2 LX) 7.6 7.9 R.0 8.2 8.0 8.2 79 3.3 74 8.5 LA
Conductivity gimhos/em) 192 196 198 184 193 191 1RV
100% Alkalinity (ing/L CaCOy) 72 67 73
1ardness (mg/L, CaCQy) 82 80 84
Totsl [testdunl Chlnrine (img/l.) <0.10 <0.10 <(.10
‘Temperature (°C) 25.3 25.2 249 25.1 25.0 25.3 24.7 25.0 25.2 253 24.6 25.1 24.9 25.0
plt SU) %.11 8.02 AL 7.93 LK) 8.01 8.07 8,01 8.13 8.02 ¥.11 2.84 8.07 7.74
DO (mp/l) LK 4.2 8.5 1.7 7.4 8.1 8.2 8.1 8.4 R0 ®.5 1.7 8.5 8.2
Conductivity ¢ o) 190 194 197 179 197 190 139
1007 Intake |Alkalinity Gup/l, CaCOy) 7 68 7
Hardness (mg/L, CaCOy) 86 80 84
Totsl Residoal Chtorine (mp/L) <0.10 <0.10 <0.10
Temperature °C) 25.3' 252 249 25.1 25.0 25.3 24,7 252 253 .24.6 25.1 24,9 25.0

25.0
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Species: Pimephales promelas Date: 02-03.64
Client: TYA /Sequoyah Nuclear Plant ~ Non-treated
Daily Chemistry:
Dav
0 1 2
Analyst | KA. - o 04 44 X i~ | g
Concentration | Parameter S SRRt S | SFR NSRS TR e | i E Rl ar e
e CONTROL | pH (S.U) 8.04 1.62 | 8.02 805 | 7.9k
; DO (mg/L) 8.l B.o 8.2 5.2 28
i Conductivit RIS
Sy (pmhos/cm)y 305 %;?%?xg
2 Alkalinit, PSR by B
5 (me CaCS;/L) NERTES e \ %&Eﬁ
Hardness AR ey FIEIATE
1 (mg CaCOyL) B4 % \k E; rr.iae"‘g”% \f" fua_fﬁ%’
; Temperature (°C) 2%.3 25.2 24 .9 25, | 25.0 25.3
pH (S.U.) 6.3 183 &1\ 330 8.03 | 7.94
10.98% DO (mg/L) 8.2 a. ( 53 2.8 R | 4
g Conductivi A o SRR SETERRYEY
,mehos/cm)ty 270 @géiﬁ 279 ﬁ‘”@“":—%&g 302 |EXaama
Temperature (°C) 5.3 25.2 249 z5.1 25,0 25.3
pH (S.U) el 2.98 8.\t | 389 | &0z | 19y
22% DO (mg/L) 8.3 8.1 8.3 3. .
Conductivity Prtimseing el
(umhos/cm) FEe3 N : ey
Temperature (°C)
pH (S.U.)
43.9% DO (mg/L)
Conductivity
{pmhos/cm)
Temperature (°C)
pH (S.U)
2% DO (mg/L)
Conductivity
{umhos/cm)
: . Temperature (°C)
3 pH (5.U)
f: 100% DO (mg/L)
: Conductivity
L (pmhos/cm)
Alkaliaity
(mg CaCOy/L)
L Hardness
! (meg CaCOyL)
TR chlorine
(me/L)
Temperature (°C)
pH (S.U.) _8\)
100% Intake | DO (me/L) 6.4 e
Conductivit
. ( j.lmhos/cm)y Q0 1q e
Alkalinity
(mg CaCOy/L) =2z 0o
Hardness
(mg CaCOYL) Buw &0 st
. 3 ‘._:.”:_:;, 3 \;w::_;-:{
o syorine £000 ISR, 2010 |iossty
Temperature (°C) 25.3 5.2 Z4 .4 25,0 253
Ioitial Final Initial Initial Fioal
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V Page 6 of 6

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

Date: 02-4 5,&4

Analyst

Concen-
tration

Parameter

. '% Jiv g

° P
) | S e o
S o] (RO R L B

CONTROL

pH(S.U)

38

DO (mg/L)

=3

Conductivity
{umhos/cm)

MsaEEsS

BRI

Alkaliaity
{mg CaCO,/L)

o

= SIS
PRI

ERECT OIS
A

B InS .

Hardness
(mg CaCOyL)

AR ey
RS

Temperature (°C)

10.98%

pH (5.U)

DO (mg/L)

Conductivity
(pmhos/cm)

< i
SRS

{8Fan

Temperature (°C)

22%

pH(S.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature (°C)

43.9%

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

2%

pH (S.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature (°C)

100%

pH(S.U)

DO (mg/L)

Conductivity
(pmhos/cm}

Alkalinity
(mg CaCOVL)

Hardness
{mg CaCO,/L)

TR Chlorine (mg/L)

2570

Temperature (°C)

zs.2

100%
Intake

pH (S.U.)

8.3

DO (mg/L) -

8.4

Conductivity
(pmhos/cm)

197

Alkalinity
{me CaCOyL)

135

Hardness
(mg CaCOyL)

g4

TR chlorine (mg/L)

£0.10

Lo ML SRR

Temperature (°C)

247

25.2-

24.v

Z5.(

z4.9

Initial

Initial

Initial

Final

Initial




Environmental Testing Solutions, Inc.
Chronic Whole Effluent Toxicity Test (IEPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia
Daily Chemical Analyses

Client: Sequayah Nuclear P'lant Non-Trented

Test dates: February 03 - 10, 2004
Project number: 1042 Reviewed by: L‘!%,
Concentration }Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initiat Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pil (SU) 8.09 3.04 8.02 7.96 3.05 8.02} . 8.12 7,98 8.11 8.00 8.21 8.1 8.10 8.03
DO (mg/L) 8.1 8.2 8.0 8.0 8.2 7.8 2.9 8.2 8.2 1. 7.8 8.1 7.8 8.2
Conductivity (umhos/cin) 298 301 305 295 307 305 287
Control  FAjkalinity (mg/L CaCO) 61 62 51
Hardness (mg/L CaCQ,) 84 84 84
Temperature (C) 24.8 24.6 24.8 24.5 24.6 24.5 25.3 247 25.1 24.6 24.4 24.5 24.6 24.5
pIl (SU) 8.13 8.07 8.1 7.92 8.03 ‘8,02 8.09 2.93 8.09 8.00 8.7 8.10 8.12 8.06
DO (mp/L) 8.3 8.3 8.3 8.0 8.1 7.8 8.0 8.1 8.2 1.3 8.1 8.1 8.2 8.2
1098%  [Conductivity (smhosiam) 278 219 302 282 294 283 270
Temperature (°C) 24.9 24.6 248 245 24.6 " 245 25.3 24.7 25.1 24.6 24.5 24.5 24.6 245
pil (SU) 8.11 - 8.07 8.11 . 7.93 8.02 8.04 3.00 8.00 8.08 8.00 8.17 8.11 8.13 8.07
22% DO (mp/L) 8.3 8.3 8.3 2.9 8.1 7.9 3.0} 8.2 8.3 1.3 8.1 8.2 8.3 8.3
° Conductivity (pmhos/cm) 270 275 289 263 278 27 262
Temperature ("C) 249 4.6 24.8 24.5 24.6 24.5 25.3 247 25.1 24.6 24.5 24.5 24.6 24.5
i (SU) 8.1} 8.08 8.1t 7.95 8.01 8.05 3.0Y 8.00 8.08 8.00 8.16 8.11 8.11 8.06
439% DO (mg/L) 8.4 8.3 8.4 8.0 8.1 7.9 8.1 §.2 8.2 7.7 8.2 8.3 8.4 8.4
’ Conductivity (umhos/cm) 249 256 265 246 256 243 240
Temperature (*C) 249 24.6 24.8 24.5 24.6 24,5 253 24.7 25.1 24.6 24.5 24.5 24.6 24.5
pll (SU) " 8.1 8.11 8.11 7.96 8.01 8.06 8.0Y 3.01 .09 8.08 8.14 8.13 8.09 8.12
12% DO (mp/L) 8.3 8.3 8.4 8.0 8.1 7.9 8.0 8.0 8.3 13 8.3 8.3 8.4 8.4
Conductivity (pinhos/cm) 220 223 233 217 225 217 216
Temperature ("C) 249 24.6 24.8 24.5 24.6 24.5 25.3 247 251 24.6 24.5 24.5 24.6 24.5
il (SU) %12 8.13 8.1t %.00 8.02 3.0 8.07 8.03 8.10 8.08 8.13 8.15 8.08 8.16
DO L) %.4 %1 8.4 19 Y 7.8 8.2 8.2 8.3 7.8 8.) 8.2 8.5 R.3
Conductivity (pmhos/cm) 191 196 198 184 193 191 189
100% Alkalinity (mg/L CaCQy) 12 67 73
Hardness (mg/l, CaCOy) 82 80 84
‘Total Residual Chilorine (mp/L.) <0.10 <0.10 <0.10
Tempernture ("C) 249 246] 248 245 24.6 24.5 25.3 24.7 25.1 24.6 24.5 245 24.6 24.5
pll (SU) 8.11 8.13 8.1} 8.00 8.04 8,02 8.07 1.09 8.13 %.09 8.1} 8.16 8.07 8.11
DO (my/1,) 8.4 8.2 8.5 8.1 7.8 7.8 8.2 8.1 8.4} - 8.0 8.5 8.3 8.5 8.4
Conductivity (pmhos/cm) 190 194 197 179 197 190 189
100% Intake [Alkalinity (mg/l. CaCO,) 72 68 13
{{ardness (mg/L, CaCOy) 86 80 84
‘Tatal Residual Chlorine (mp/L) <0.10 <0.10 <0.10
Temperature (°C) 24.‘)] 24.6 24.8 24.5 24.6 24.5 25.3 24,7 25.1 24.6 24.5 245]  246] - 245




Environmental Testing Solutions, Inc. Page 6 of 7
Species: Ceriodaphnia dubia Date: _02-03-04
Client: Sequovah Nuclear Plant - Non-treated
Daily Chemistry:
Dav
0 1
Analvst | Wil OiA & 1AM Vi~
Concentration | Parameter EXISAREE| IR SES) TSR 2N TEN | SR ey
CONTROL | pH(S.U) 8,08 .04 g8.02. || 390 205
DO (mg/L) .1 8-z .0 3.0 &2
Conductivity P PR _
(pmhos/cm) 298 % 30, |EESEE| 305
Alkalinlty w % ;
(mg CaCOyL) L\ S \ SRy \
Harduess i i ok Caer g \K
{me CaCOy/L) 84 R \c e
Temperature (°C) 2.8 2.0 2 4.0
. pH(S.U.) BB.I 3 86 01 B4
10.98% DO (mg/L) 2 ) 8.8
Conductivity Z:_.; RSy 2 SR
(pmhos/cm) 6 | ﬁ7q SEREGARS
Temperature (°C) 4.9 24. 24.6
pH (S.U.) a8ll 8.0 -1
22% DO (mg/L) g.3 83 3.3 .
K o ‘a:-’,-'}.r‘wz;‘_:‘_\. eI
amovem | 270 |BEERE 275 |NuEi
Temperature (°C) 3G 24, 248 Z4-5 4.
pH (S.U) 8.1l ‘g -8 8 lq
43.9% DO {(mo/L) . . 8.
Conductivity 24 *‘J:’ﬁ;’?%';i‘?ﬁ CIRRER YT
{umhos/cm) z44 BELERE 5. S TR
Temperature (°C) 249 2. 24,8 245 Z4.( z4.S
pH (S.U) Bl
2% DO (mg/L) 0.3
Conductivity
(umhos/cm) Z2z0
Temperature (°C) 249
pH (S.U) .42
100% DO (me/L) 8.4
Coanductivity
{umhas/cm) ‘QZ
Alkalinity
(mg CaCOy/L) 12
Hardness
(mg CaCO;lL) 82.
TR chlorine
Temperature (°C) 24.94
§ pH(S.U) el 811
100% Intake | DO (me/L) a.y B4
Conductivity SN \QM I.'
(umhos/cm) 190 Y57 (’ca‘g.,
Alkalinity RIS
(mg CaCOYL) KPR il \
Hardness BRIV R
(mg CaCO,/L) Bu R \ 2
R Fi RAGASY oK 9l
mi | oo |BEEE] \oJeEEEE| cono
Temperature (°C) 24.9 zd.Co Z4.6 24.5 z4.6
aitial Final Iaitial Final Initial
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Species: Ceriodaphnia dubia '
Client: Sequovah Nuclear Plant - Non-treated Date: 02-03 .04
Da
3 4 5
Avalyst | Cdhar | OOA COA | Vo~ | e | Boe
Councen- | Parameter R s o 3"2??;:@ ST ,g’?t} = T EETTa B
tration S e T
CONTROL | pH (S.U.) g2 798 84! |- doo e 2| 8.1l
DO (mg/L) 14 8- 8.2 + .©- 81
Conductivity SR 3 T 2
(pmhos/cm) xS ([FEREE 303
Alkalinity AT
(mg CaCOyL) LZ
Hardness
(mg CaCO,/L) 6"} z >3
Temperature (°C) 75.| 2. 2 YA )
pH (5.U.) 8.9 | 800 o .10
10.98% | DO (mg/L) 8.2 3+ S.t B |
Conductivity BTt STANERIY
(umhos/cm) z9d  IgEias] 2e3 ?’*ﬁ»&'
Temperature (°C) z5.1 24.0 | 24,5 9.5
pH (S.U) 8.09 | 8.0 | 8.08 | ©.00 | 843 a.l!
22% DO (mg/L) 8.0 82 B.3 a3 9.\ 8z
Conductivity R P e
(pmhos/cm) 203 [BESEd] 276 |sRas 2 |EEes
Temperature (°C) 25.3 24.3 254 24 (o 24.S 24.5
pH (S.U) 8.09 g.00 | 8-&3 | @.00 Bl 8.1]
43.9% DO (mg/L) B.¢ 8 8.2
Conductivity HHEEE
(umhos/cm) 24 L | EE-anET 25
Temperature (°C) 253 Z5.1
pH (S.U.) ©-09 8.01 B.Og9
2% DO (mg/L) 8.0 2ot 83
Conductivity 8,053
(umhos/cm) 219 3‘~~8““a—»'=’3: Zzs
Temperature (°C) 25.1
pH(S.U.) 810
100% DO (mg/L) 8.3
Conductivity
(umhos/cm) 195 |&eias:
Alkalinity b2 ek W
(mg CaCO,/L) 12 | &iEses
Hardness : Ta
{mg CaCO,/L) o3 o :
TR Chlorine (mg/L) 4£0.10 LR NS
Temperature (°C) Zs.) 24.4 24. 5 24.S 290 24.S
pH(S.U) o X] ) a.04 8.\ 8.1 g.o3 e.ll
100% | DO (mgL) - '
Intake B4 8.0 85 8.4
Conductivity ST |
(umhos/cm) 197 |aans 190
. Alkalinity [Tk \
{mg CaCOYL) LI E
Hardness PEEES \
(mg CaCOyL) G 6"‘{ EP Ry e
TR chlorine (mg/L) N EE 40,10 JJimyangds ¢
Temperature (°C) 2s.> Z5.1 | zdw 24-S 24.S 24 -5
Initial Iaitial Final Initial Final Initial Final




Environmental ‘L'esting Solutions, Inc.

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant UV-Treated
Test dates: February 03 - 10, 2004
Profect number: 1042 Reviewed by, /]M
<
Concentration |I'arameter Day 0 Day 1 Day 2 Day 3 Day 4 Day S Day 6
Initial I'inal Initial Final Initial Final Initinl Final Initial Iinal Initial Final Initial Final
pll (SU) 8.05 71.87 8.08 7.88 8.03 7.94 8.08 7.92 8.09 7.94 8.14 7.80 8.09 7.65
DO (mng/L) 8.2 8.0 8.2 7.7 8.0 7.8 7.8 7.9 8.3 7.9 8.3 7.5 8.1 8.0
Conductivity (umhos/cm) 283 292 309 279 297 283 276
Control Alkalinity (mg/L, CaCOj)
Hardness (mg/L, CaCOys)
Temperafure (*C) 25.3 25.0 24.7 24.9 25.2 25.2 25.0 24.8 25.1 24,9 24.7 249 24.6 24.8
pll (SU) 8.05 7.88 8.10 7.85 8.04 791 8.09 791 8.09 7.93 8.14 7.81 8.08 - 71.08
DO (mg/L) 8.3 8.0 8.2 7.7 7.9 (A 7.9 7.8 8.4 7.9 8.2 7.6 8.2 8.0
1098%  [Conductivity (pmhos/cm) 278 289 303 279 294 279 272
Temperature (*C) 25.4 25.0 24,7 24.9 25.2 25.2 25.0 24.8 25.1 24.9 247 24.9 24.6 24.8
pH (SU) 8.05 7.87 8.0Y 7.88 8.04 7.94 8.08 7.88 8.08 7.89 8.15 7.85 8.08 7.81
2% DO (/L) 8.2 8.0 8.2 7.6 8.0 2.8 7.9 7.8 8.4 7.8 8.2 771 8.2 7.8
Conductivity (pimhos/cm) 268 280 289 268 273 268 261
‘Temperature (°C) 254 25.0 24.7 24.9 25.2 25.2 25.0 24.8 25.1 24.9 24.7 249 24.6 24.8
pll (SU) 8.04 7.90 8.09 791 8.03 793 8.08 7.93 8.08 7.90 8.14 7.84 8.0Y .67
43.9% DO (/L) 8.3 8.0 8.2 (A 8.1 7.8 7.9 7.8 8.3 7.8 8.2 7.3 8.2 8.1
* Conductivity (ymhos/em) 246 254 262 245 254 244 241
Temperature (*C) 25.4 25.0 247 249 25.2 25.2 25.0 24.8 25.1 249 24.7 249 24.6 24.8
pll (SU) 3.04 1,95 8.10 793 8.03 197 8.07 7.96 8.09 7.96 8.13 7.860 8.05 1.79
1% DO (ing/L) 8.2 8.0 8.2 7.1 8.1 78 7.9 7.8 8.3 7.8 8.2 7.8 8.1 8.1
° Conductivity (pmhos/cm) 219 224 232 214 230 217 215
Temperature (°C) 25.3 25.0 24.7 249 252 25.2 25.0 24.8 25.1 249 24.7 249 24.6 248
pll (SU) 8.03 795 8.10 797 8.04 7.97 8.06 7.94 8.10 7.98 8.13 7.94 8.05 1.66
DO (/) 8.1 7.9 8.2 7.6 8.1 7.9 8.0 7.8 8.4 7.9 8.3 7.8 8.2 8.1
Conductivity (ammhos/cin) 187 196 199 183 197 196 189
100% Alkalinity (mg/L. CaCO,)
1ardness {(mg/L CaCO,)
Total Restdual Chlorine (mg/1.)
Temperature (°C) 254 25.0 247 24.9 25.2 25.2)° 25.0 24.8 25.1 24.9 24.7 249 24.6 24.8
11 (SU) 8.04 7.96 8.09 7.98 8.05 7.98 8.05 7.95 8.12 7.94 8.11 7.90 8.02 2.73
DO (mp/L) 8.4 8.1 8.3 7.9 8.0 7.9 8.0 7.8 8.4 8.1 8.3 7.9 8.1 8.2
Conductivity (umhos/cm) 187 194 197 182 204 201 185
100% Intake |Alkalinity (mg/L, CaCO,)
Hardness (mg/L. CaCOy)
Total Residual Chlorine (mg/L)
‘Temperature (°C) 254 25.0 24.7 '24.9 25.2 25.2 25.0 24.8 25.1 24,9 24,7 249 24.6 24.8
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Species: Pimephales promelas Date: 02-03.04

Client: TVA /Sequoyah Nuclear Plant - UV-treated
Daily Chemistry:
’ . Day -
0 1 2
Analyst | KIS C&A G v | O
Cogcentration | Parameter S R fn ot X I B A g
CONTROL pH (S.U.)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
_(mg CaCO,/L)
Hardness
(mg CaCOy/L)
Temperature (°C)
. pH (S.U.)
10.98% DO (mg/L) . . 1.9
Conductivity ST &yl 3. AResristngy
(pmhoslem) 218 \GEdaE| 289 |istaEd Es
Temperature (°C) | 25.4 25.0 Z43 249 26.2. 2S.2.*
pH (S.U) 6.05 .68 Fee“| 1494
22% DO (mg/L) 8.2 2.
Conductivity ' FRaR me
(pmhos/cm) 25
Temperature (°C) 25.4
pH(S.U) 8.04
43.9% DO (mg/L) 8.3
Conductivity
(pmhos/cm) 240
Temperature (°C) } ¢5-4
pH (S.U.) .04
2% DO (mg/L) 6.2
Conductivity
(umhos/cm) 219
Temperature (°C) | 25
pH (S.U) 8.03
100% DO (mg/L) 8.1
Conductivity
(umhos/cm) 18F
Alkalinity \\
(mg CaCOy/L)
Hardness \
{mg CaCOy/L)
TR chlorine
(mg/L)
Temperature (°C) 25.Y4
H(S.U) . 8.0
100% Intake | DO (mg/L) 8.4
Conductivity
“(umhos/cm) 8%
Alkalinity
{mg CaCOyL) \ \
Hardness \ \ \
(mg CaCO,/L)
TR chlorine \l \L \
(mg/L) < <
Temperature (°C) 28. 4 247 Zs-2
Initial Initial Initial




Environmental Testing Solutions, Inc.

Page 6 of 6

Species: Pimephales p}omelas
Client: TVA/Sequoyah Nuclear Plant ~ UV-treated

Date:

02-03.04

Analyst

Concen-
tration

Parameter

; '-'.'-z-'-%' 22, ,.-;,-'49::»:-»-\.;

A "!%;r .

i rae o TR,
2 RS 2 B2 3

CONTROL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
{mg CaCO,/L)

Hardness
(mg CaCOy/L)

Temperature (°C)

10.98%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

22%

pH (5.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

43.9%

pH (S.U.)

DO (me/L)

Conductivity
(pmhos/cm)

Temperature (°C)

Z5.0

Z48

2%

pH(S.U)

g8.01

A¢

DO (mg/L)

’Lq

Conductivity
_(pumhos/cm)

214

Temperature (°C)

- 45.0

z4.p

100%

pH (S.U.)

3.00

e0s

DO (mg/L)

_8.2

Conductivity
{emhos/cm)

Alkalinity
{mg CaCOyL)

Hardness
{mg CaCOyL)

TR Chlorine (mg/L)

Temperature (°C)

100%
Intake

pH (S.U)

DO (mglL) °

8.2

Conductivity
{umhos/cm)

Alkalinity
{mg CaCO,/L)

Hardness
(mg CaCOy/L)

TR chlorine (mg/L)

Sty e ree v
\Q _;'.-':ffj.w [

)

Temperature (°C)

5 0

2S.]

| z4.9

24,3

YA AT

Initial

Initial

Final

Initial

Initial

Final
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Environmental Testing Solutions, Inc. Page ( of
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | (A ]
Date analyzed |92 - 94 04 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pH of Normallty * Normality (V) of H;SO, pH Factor or Multiplier
Detonlzed | Titrant check Begin | End | Total = (5 m! Na;CO, x 0.05)E = (N x 50000)/ 100 m! sample
water reference | standard ml ml ml = (,25/E =¥ x 500
=45S.U. | number -] number (E) {acceptadle range = 0,018 - 0.022) :
’Hﬂ (NR0AT | INROTY [n.0 125 | RS _6.0200 jo.D
\
Laboratory control standard: ) .
Reference True value | Sample . Alkallaity MV) | % RS=MV/TVx 100
stapdard number aTv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ' fal = 90t0110%)
(N&s 85 100 10 2.6 |241 94 | 10.0 99 aa%
Duplicate sample precision:
Sample Alkalinlty %RPD =
Sample Sample ID volume | Begln | End | Total | Multiplier | (mg CaCOyL) {(S- D) /{(S+D)2|} x 100
number {ml) - m} ml ml (acceptable range = £ 10%)
02-p2-04 |MHS 204 lloo [22.4 1284 lb.o | 10.0 |3 Lo St Fe e
Duplicat ], D
J A + lzadl|sd oo | ¥ (vO-
Matrix spike recovery:
Reference Splke value | Sample Splke alkalinity (A)
standard aumber sv) volume | Begin | End | Total { Multiplier (mg CsCOyL) -
) (mg CaCOyL) | (ml) ml ml m}
JA5S Rs 50 joo | 88% |AL] U 0. O 1Lo
Sample alkalinity (B) Measured splke value (MV) % R=MV/SVx100 -
(mg CaCOyL) MVY=A-B (acceptable range
) {mg CaCOyYL) =75 to 125%)
bo LD 1009
Sanple measurements:
Sample volume | Begin | End | Total Alkalinlty
Sample number . Sample ID (m)) ml ml ml Multiplier (mp CaCOyL)
or-02-04 _|mHs M0 A oo A4 |458] bt |_10.0 bt
oz.pz-0d | SSLO 1120 A 455 |48.8) 3.3 35
02-02-04 4 & 29 113 | 54 3¢
102-b4-04 [ muts HD 73 1135 | b2 bz,
02.04-04 | 56w 1420 135 |wq | 3.4 24
02-0b04 |mHs HsD kg {230} 6| el
020004 | S5W Hed 23.0| 26.4] 3.4 s
040202.04 [S@pn) 1\T | . lzbd|3306] 7.2 72
puozo4.1d | 4 Z V. 330404 [6B] X L8
Reviewedby: |  WKen |  Datereviewed: | Oz- 04-o4
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Environmental Testing Solutions, Inc. Page 2. of S~
Alkalinity
~ (EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst| CAX
Date analyzed 2-02-of Titrate samples to pH =4.50 S.U.
Titrm
pH of Normallty ornmat fH,S0, pH Factor or Multipllier
Deionized | Titrant check Begin | Eod { Total = (5 mI Na;CO; x 0. = (N x 50000)/ 100 m] sample
water | reference | standard m! m | ml = 0,25/E W
=458.U. | number number (E) (acceptable range = 0.018 - 0.022) .
Laboratory control standard: .
Reference True value | Sample Alkalinlty MV) | % RS=MV/TVx 100
standard number av) volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range
(mg CaCOy/L) (mi) ml ml m! . =90 to 110%)
IsS 186 100 10 {25 155|100 |10 0O 100 12309,
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample 1D volume | Begiu | End | Total | Multiplier | (mgCaCON) {(S - D)/[(S+D)2]) x 100
number (m)) ml ml ml (acecptable range = & 10%)
D40202.08/500) jot | | 100 135 |2al02 | 100 |5 F2  [TLAEERREL
Duplicate D :
A ¥ lzon ]2l | 4 el 4%
Matrix splke recovery: .
Reference Spike value | Sample Spike alkalinity (A)
standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOJL)
{mg CaCOyL) {(ml) m! ml ml
Lidesi®s5 | 5D 10> (202 |22.8] 124 | 0.0 (2.1
Sample alkalinlty (B) Measured spike value (MV) % R=MV/SVx100 *
(mg CaCOyL) MY=A-B (acceptable range
) (mpg CaCO,/L) =75 to 125%)
i 50 100 Po
Sample measurements:
Sample volume | Begin | End | Total Alkalinfty
Sample number Sample ID (m)) ml ml m! Multiplier (mg CaCOVL)
0402002 | SN INT 3 0o 32.86 {dn1 |13 | /o.D 13
bivzod. 1B |san)  j0) 2z p3 170 | b1 b1
o4vzok. O d 3 Qo (W3l B
040203.04 | Ganenv. Us | 13 (1] 3 Bk
040z0s. OZ | YA 99 1213 [ 40 40
04020%.03 I 217 265|148 4R
Du2030!  |Fpieronk 2512871 3.2 3z
040205, O} ] Z 241 1229 | 3.2 32
od0203.02. | 3 ~ 524 1360l 3| X 31
Reviewedby: | WX |  Dawereviewed: —




Environmental Testing Solutions, Inc.

Page

Page 2
of 4.

Total Hardness
(EPA Method 130.2)

Matrix: Water, MDL = 1.0 mg CaCOy/L

Analyst | A
Date analyzed | §7 .07-04

Titrant normality and multiplier determination:

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml m! =(0.2E = (i¥ x 50000)/ 50 m! sample
number number (E) (acceptable range = 0.018 - 0.022) = Nx 1000 '

IMRo7el IS5 172 Jo.o (4.8 (48 0.0204 20-4

Laboratory control standard: -

Reference True value | Sample _ Hardoess (MV) | % RS=MV/TVx100
standard number (TVv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOyL) {m] ml ml ml =90 to 110%)
NS 160 40 019 g | 2o |20.4 Tl 162.5%

Duplicate sample precision:

’ Sample A Hardaess %RPD= .
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,L) {{S - D)/(S+D)/2]} x 100
number (m}) m!r ml m! (acceptable range = £ 10%)

B g ANV e ke 2 "‘. 3 o
o2-c2.ct [1HS Haoa |50 (W&o [0l 2o [ B¢ [mimimiiis
. Duplicat ’ D
L uplicate y 2o :25.' 44 \% 84 —_—
Ma:rx'x spike recovery: .
Reference ~ Spike value | Sample Spike hardness (A)
standard number (SV) volume | Begin { End | Total | Multiplier (mg CaCOy/L)
{mp CaCO,/L) {ml) -ml ml ml
INSS 100 40 2 | 2o {1100 | 204 lzz
Sample hardaess (B) Measured splke value (MV) % R=MV/SVx100
(mg CaCOyL) MVY=A.B (acceptable range
(mg CaCO,/L) =75 to 125%) .
8‘{’ 38 q 5 95
Sample measurements: :
Sample volume | Begin | End | Total Hardaess
Sample sumber Sample ID {ml) ml ml ml Multiplier {mg CaCOyL)
* | Blank
“T= ND (should be = 0 mg CaCO/L) SO 0.0 |0.0 |00 | 20.4 ND
0Zcz.0d  |Ms Hao € 2901214 [ 44 1 84
[ SSoto A 84 [382] 24 43
v + B 33.2.25.3| 2. 42
0zZ-odod IMHS o 35.3(394| 41 ad
4 W 0 324 |44 2.0 il
ozoot |MHs Ha0 S ds.s] 4.0 ad
 |=Sw dep 145.5 |43 | 2.y 43
o¥oz0z- Pl < ) 5.3 |95 |42 ~$\‘, 8o
0402.04.19] 2 9.5 )13.4 134 30
_:;t-c: 1f >15ml of titrant is used, sample nustbe dilwied.  Reviewed I"}(:W\- Date reviewed 02 D304
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Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L

Analyst | QAT
Date analyzed | §2.-03-0 304

Titrant normality and multiplier determinarion:

Titrant | Normality check | Begin End Total 3 ty (M) of EDTA pH Factor or Multipller
reference standard ml! m} ml =0, = (¥ 1 50000)/ 50 m! saruple
number number _(E) (acceptable range = 0.018 - 0.022) ™~} =N x 1000

] Laboratory control standard: \0%'

Refereace True value | Sample Hardaess(MV) | % RS=MV/TVx100
standard number ay) volume | Begin | End | Total | Multiplier | (mg CaCOyL) {acceptadble range
{mg CaCOy/L) {mD ml ml ml . =90 to 110%)
sl o 40 S0 3. (I5d]20 | 204 dy 102.5%
Duplicate sample precision:
Sample Hardoess %RPD= |
Sarmple Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL).§ {(S-D)/I(S+D)2]) x 100
number {ml) ml ml mt (scceptable range = £ 10%)
04020050 A3 50 isd 1ol a4t |zod |5 B  |rosaniiiealies
L [P v _las {23742 | L |° 8 2. 4%
"Matrix spike recovery: S®ONU . '
Reference Spike value | Sample Spike hardaess (A)
standard number (SV) volume | Begin | Erd | Total | Multiplier (mg CaCOyL)
{mg CaCOyL) (m?1) ml ml ml
INISS (o do 50 1257 [81b.0 | 204 |22
Sample hardness (B) Measured spike value (MV) % R=MV/SY x100
{mg C2CO,/L) MVY=A-B (acceptable range
(mpg CaCOyL) =75t0 125%) .
82 40 100 90
-Sample measurements: N
Sample volume | Begln | End | Total Hardness
Sample number Sample ID {ml) ml ml ml Multiplier (ms CaCOyL)
Rlank -
(should be = 0 ma CaCOYLT == I o |
4020202 | 5ol i =D 2371 (2191 40 | 204 &2
D40204.19 ! z | 291 |33.¢| 3.9 80
64020, 0} 4 3 336 | 511 4. &4
046268.09 | Gireeayiite 319|345 | 1D 37
o4b20 5, 02 z As |1M3]1-3 37
D402t3.0! | Fairmoud | 24 |35 ] \.% 28
04b205.0! z 35 1449 | 14 rAS
0H02030Vv | Loy “p Dol 49 181 148 9%
04DZ03.05 | i Do) 47 (20|13 230
Note: If >15ml of titrant is used, sample mustbe diluted.  Reviewed ‘/)C_V\- . Datereviewed D2- Oq_oq
by: =




Environmental Testing Solutions, Inc. 5201,
Page 16
Page 1 of Z
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter
Analyst | {l_ lodide reagent: | INR 10O
Date analyzed | 2 .0p3-pY Acid reagent: | INR)1y 1
Ca[lbra{x’on
. . - 0.10 mg/LL 1.00 mg/L
Refcrence standard number InNas 13 I NSS 1Y
Note: Fot samples with a residual chlorine of > 1,0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the sxmplcs
Laboratory control standard:
Reference standard True value {TV) Mezsured value (MV) % RS=MV/TVx100
number (mg/L) {mg/L) - {acceptable range = 90to 110%)
NS\ 0.50 0.495 Qg 1. ~
Duplicate sample precision: :
Sample Sample ID Sample cbaracteristics Resldual chlorfce | %RPD = {(S - D) /[(S+Dy2]} x 100
number {mp/L) (zcceptable range = £ 10%)
. SRR HEE e
0230 | Figmont-whaiP_nocooe, Clome | S 20:0023) EEREEETTRIREIERE
\L. Duplicate 3?;‘3:;—;“;,,};: & ‘:*;»jfgé D s6.00173 .
Sample measurements:
Sample Sample ID Sample characteristics Resldual chlorine
number {mg/L)
it e ) Blank (shouldbe=<0.10me/) | SEELERY SEME Tl At 20 00A21
ouoeon. i [Crosni: Ue wuITP Q).Lv.udluwbﬂmhﬂzaq Clvrdsy  140.000504
adozon .02 | lumbnton WLITP an,lmd Sloatirg nanj-:dm £0.000137%3
dszos. 10 |Mdnre. LT noeoioe., Claay £0.000143
4az03.13 |PRodemat (1T |00 eolae, Cleae 40 .000318
ozl [PCS Pos. 007 emlseptions Clons 40,0003
o023 V2 Y 100 ctoe, Clogs, £0.000 1Bl
odorn.os |BRe. 0ol i ton, Ql.ohﬁ:&;ﬂmdh 6.0056L3
O o236 ) ooz 00 CQton, loan” p.oddz
Heeosoe | 4 Upool  Imictan Olewdy 100100
Note: All samples were analyzed in excess of EPA recommended bolding time (15 minutes) unless otberwise noted.
W .
Reference standard True value%WiV) % RS=MV/TVx100
number (mg/L) 4 (acceptable range = 50 to 110%)
0.50 oy 1

Reviewed by

e
G2 0304

Date reviewed




__Environmental Testing Solutions, Inc.

Page ||
Page 2 of 2
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter
Analyst Kt lodide reagent: | “~—~__
Date analyzed | 02.03 .¢4 Acid reagent: o
Calibration:
S 0.10 mg/L 1.00 mg/L
Reference standard number T Y

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) {mg/L) {acceptable range = 90 to 110%)
INSs134 0.50 0. 460 9127 )
Duplicate sample precision: :
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)2]} x 100
number (mg/L) (acceptable range = 10%)
'\, uo'y‘ SEXY ,gu. v oy ‘v[.k-r’;i-('
402036 | B ic up 002 S o V0SES | A R »::,aa»vkzi; N
¥ Duplicate &url D co.00d9s5 | —
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number ’ (mp/L)
<& wte.o - 1] Blank (should be=<0.10 mg/L) | 53 Gsl SR gni I AR by 0 a3l
tozon.od | (Oee- elBvay e [ no cSiee, Cload. £0-00%18 |
= £0.0004
olozmex | P2_[no eOlne. cloae .
ooz, 06 |TVA SN 1b1 |noeotor, Uk £0,00943
0‘-(020'{2-0‘5 % INT {po cioe., Cloow £0. 00330
L] /
—]
Note: Allsamples were enalyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100
number (mg/L) (mg/L) (acceptable range = 90 1o 110%)
INSs12Y 0.50 043 gsi.

Reviewedby [ Al

Date reviewed 07 -03-04
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Environmental Testing Solutions, Inc.
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Page . 14

Page [ of |
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0,10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst A, Iodide reagent: | | ALE. 10D
Date analyzed 02‘—05{04’ ‘Acid reagent: (IR to:
Calibration:
., s L 0.10 mp/L, 1.00 mg/L
Reference standard number LLQSL’SL{ mss 134

Note: For samples with a residual chlarine of > 1.0 mg/L, the calibration range must be adjusted 1o bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard True value (TV) Musurled value (MV) % RS=MV/TVx100
number , (mg/L) (mg/L) (acceptable range = 90 to 110%)
jf)f)s 134 0.50 0.519 163 49,
Duplicate sample precision: -

Sample Sample ID- Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2|} x 100
number {mg/l) (acceptable range » & 10*'(.) .
4026419 [ AT DMd\w nJm—__ Sz REESAESERES

l Duplicate  |:nisia saind Degy DolDOB —_
Sample measurements: )
Sample Sample [D Sample characteristics Resldual chloriae
number (mg/L)
oo an - ) Blank (should be=<0.10 mg/L) f U AR A TE Sl e 3T Lo 00827
205,03 mé GZW Vo noedloy 0lear £o.0041(
0do205.6\ " | Firmmanst ' tals yelhas | pardices £ 0.0002/
040265562 Lunbitrbam, ou\&)ar%du 0000107
oHoze5.04 | M ¢ /J?u&ﬁf 24 Ao C&Lo( ok cles £0.000%21
04026505 | ) retnvidie paltafellas Poch chas £06.080417
040205. 09 ) pnaroe Dak \ol\os pactiches <0-00057193
od0zcs. o foc ey W nk. oole ullas pma ey £0.00055 3]
0up2z0Y.18 | S jen p@u 2l M&JM <0.0008Z7
DHOZE5. O Silver Lins mhqd}.&» :Bs.{-hd.m <0.0000324
Note: All samples were lnnlyzcd in excess of EPA recommended bolding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True valae (TV) Measured value (MV) %RS=MV/TV x100
,  number [ (mg/L) (mg/L) (acceptable range = 90 to 110%)
A035 54 050 0.523 104495
Reviewed by | 1960

Date reviewed | 02-03-04
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Page |5

Page__ | of. %
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR2S5 pH/Ton Meter
Analyst CA/,\’ ~ Todide reagent: |))12 V0O

Date analyzed | (7. 57.044

Calzbratlan :

o 0.10 mp/L, 1.00 mg/L,

Refcrence stnndard number INSS 13y INSS 13Y

Laboratory control standard:

Acid reagent: | A0 £, | o

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

Reference standard True value (TV) Measured value (MYV) % RS=MV/TVx100
pumber . (mg/L) (mg/L) (acceptable range = 90 ta 110%)
INss 134 0.50 D535 107 9%
Duplicate sample precision: .
Sample Sample ID Sample characteristics | Residualchlorine | %RPD = {(S - D) /[(S+D)2}} x 100
number {mg/L) (scceptable range = & 10%)
1 . B .‘?:1} 1:‘:5 :‘:"\' S "'7.‘1
ol Ot | Bocdes pacyellon packidy S co.oiqn  FEESEEENN
L Duplicate 1_5;;..‘&; THIRL RN D <0 o084
Sample measurements:

Sample Sample ID Sample :haracterlstlcs Residual chlorine
number : (mg/L)
I Blank (should be = < 0.10 mg/L) | s %pi i SRELE S B8 i il £0. 0090
Soza. 19 Mndd i L \qudué Owho\,(s <£0.000l40

oq207.1S ?D-(.,\EGYL A‘nk udu.,agj‘&kﬂu elowdes  10.0095%
odozel: 08 {ShHuLe Pons” oouu ucl\m.- Lclear <000
oqozsl. o Jlyilsen. : mh uoum ~ack ds <0.00445 _
040203.10 | Nt nall_ udm.) , Oa/-'ncbu £0.000280
de2a1. 13| Aladenboro muwum . oMcks £0.000223
04 02.01.02 | Fpisermnnt no en\or QLEM £0.0000945
Jerozert-te {Scollond Meek ?ah sl @{Mi—mﬁ porkicles | <0.003t4
oloz07.67 | Morshalh (o color ok S b dicus 0.0180
Note: All ssmples were analyzed in excess of EPA recommended holding time (15 miautes) ualess ottkrwise noted.
'——I:nbmlefyeon#ohméafd: —
Relerence standard True value (TV) M % RS=MV/TVx100
number {mp/L) (mg/L) ~—facceptable range = 90 ta 110%)
0.50
Reviewed by ~

Date reviewed | D2.-03 04




Environmental Testing Solutions, Inc.

Page L1
Page_ 3 of 3

Total Residual Chlorine

(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter

Analyst m [odide reagent:

Judd
Date analyzed | 02.-07-04 » Acid reagent: TN

Calibration:
. . cLet 0.10m 1,00 mp/L

Reference standard number . n _
Note: For samples with a residual chlorine of > 1.0 mp/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:

Reference standard True value (TY) Measured value (MYV) % RS=MV/TVx100
aumber (mg/L) (mg/L) (acceptable range = 90 to 110%) .
NSS 134 0.50 0.492. 43 .49,
Duplicate sample precision: i
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /{(S+D)12]} x 100
number (mg/L) (acceptable range = £10%)
; . S L R,
040201.05 [)€ N aiq ﬂq}c ulles cd |S <o0d1z - PEERIREEIERERY
) Duplicafe 0.5 T TRE I Doy pys -
Sample measurements:
Sample Sample ID Sample characteristlcs Resldual chlorine
number : {(mg/L)
"o Ans -] Blank (should be=<0.10 mg/L) | 33 b i <8R TR TN RN S
odo0z03%.04 | ‘WL M;,Lk\ pR_1no cole \PA—(-‘-'JM LO.0074
odozce. ot | S@,1 - You pale s aaf{—wb»o <0.00438
odnzew.0z | SQI - Lt DQJJ_MLM&JA\DM# Jo <0.003 bt
| k)
//
. ! . JE— e

Note: Allsamples were analyzed in excess of EPA recommended holding time (1S minutes) unless otherwise noted,

Laboratory control standard:

Relerence standard True value (TV) Measured value (MV) % RS=MV/TVY x100
number, {mg/L) {mg'L) (acceptable range = 90 to 110%)
IIVIINEY. 0.50 04730 Q4 %

Reviewed by | A~

Date reviewed | O2-003 “D"‘

t
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Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water

1-0 I 1 | i i i 1 1 ) i | | I i 1 1 ] 1 | 1
09 |- State and USEPA Mandated Control Limits .
08 I Limits Set According to + 2 Standard Deviations I
07} ' .
0.6 - -
5 os|
O o B o -
M 04 -_ _-
%n T ]
Sau’ | 1 1 1 1 | | 1 1 1 | | 1 1 1 | 1 } [ 1
Ug 1°0 1 1 | I 1 ] | 1 | 1 ) ] | | | 1 | 1 I )
:, . 09 | | USEPA Warning and Control Limits -
-‘-? 08 " Limits Set According to 10" % and 25™ Percentile CVs )
o 8 - o
0.7 - T
0.6 - -
0.5 - -
04 | -
i 1 ! 1 | 1 1 1 | { ! 1 1 1 [| | I | 1 1 1 ]
w\@:@%ﬁ_\sﬂ’ 9»“’ 95’ w-“" \s” s”" m”s 9”1»«-“" 4 *‘\"@s’i’\ \\-"\"\\@’ 9 Q\_QG’Q“\\?Q w“" o
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, % S, ,, or 2 Standard Deviations)




Test mamber

RoSVvYeSounurwnm

State and USEPA Laborztery
Test date  7-dayICy, CcT S Cantre] Limits Sane ‘Warning Limits
(gL.KC) (gLKC) CT-25 CT+128 CT -S4 CT+8,,,

03-18-03 0.64

04-08-03 0.50 0.57 0.10 0.37 0.76 0.07 0.50 0.63
04-15-03 0.56 057 0.07 043 0.70 0.07 0.50 0.63
04-29-03 0.59 057 0.06 0.46 0.69 0.07 0.50 0.64
05-29-03 0.64 0.59 0.06 0.47 0.70 0.07 0.52 0.66
06-17-03 0.60 0.59 0.05 048 0.69 0.07 0.52 0.66
07-15-03 0.65 0.60 0.05 049 0.70 0.07 0.53 0.67
08-05-03 053 0.59 0.05 0438 0.70 0.07 0.52 0.66
08-12-03 0.67 0.60 0.06 0.48 0.72 0.07 0.53 0.67
03-19-03 0.55 0.59 0.06 048 X} 0.07 0.52 0.67
10-07-03 0.61 0.60 0.05 049 0.711 0.07 0.52 0.67
10-21.03 0.54 0.59 0.08 048 0.70 0.07 052 0.66
11-04-03 0.63 0.59 0.05 0.49 0.70 0.07 0.52 0.67
11-11-03 0.53 0.39 0.08 0.48 0.70 0.07 0.52 0.66
11-11-03 0.53 0.59 0.08 048 0.69 0.07 0.52 0.66
12-09-03 0.57 0.58 0.03 048 0.69 0.07 0.51 0.66
01-06-04 0.66 0.59 0.05 0.48 0.70 0.07 0.52 0.66
01-13-04 064 0.59 0.05 0.49 0.70 0.07 0.52 0.66
01-20-04 0.68 0.60 0.06 0.49 ‘o 0.07 0.52 0.67
02-03-04 0.66 0.60 0.06 0.49 on 0.07 0.53 0.67

7-@ 1Cyg = T-dsy 25% mhibition tion, An estimation of the tration of potassi
CT = Centnl tendency (meea Xoy).

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water

Environmental Testing Solutions, Inc.

S = Standard deviation of the IC valses.

Laberutery Control and Warning Limits

Sas= Standard deviation corresponding to the 10* percentile CV. (Sxy0=0.12)
8,25 ™ Standard deviation cotresponding to the 25" percentile CV. (S4a5 % 0.21)

Sass

0.12
0.12
0.12
0.12
0.12
0.13
0.12
0.13
0.12
0.13
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.13
0.13

Labenatory
Contrel Limits

CT-S,3, CT+S,,

0.45
0.45
048
0.46
0.46
047
047
0.47
0.47
047
047
047
0.47
0.46
046
047
047
0.47
0.47

0.6%
0.68
0.69
0.71
0.71
0.72
0.71
0.72
0.72
0.72
0.72
0.72
0.71
0.71
0.71
0.71
0.72
072
0.73

SLM

USEPA
Warning Limdts
CT-Says CT+3,y
0.3s 0.78
0.35 0.78
0.35 0.79
036 0.81
0.36 0.81
037 0.22
037 0.81
037 0.33
037 0.82
037 0.82
037 0.32
0.37 0.82
037 0.81
0.36 0.81
0.36 0.81
037 0.81
037 0.82
0.37 0.32
037 033

chioride that would cause & 25% reduction in Pimephales growth for the test population,

SL”

USEPA
Control Limits
CT-Suse CT+S,p
03t 0.82
031 0.82
031 0.83
032 0.8$
032 0.85
0.33 0.87
032 0.85
033 0.87
0.33 0.36
033 0.86
033 0.86
033 0.86
0.32 0.86
0.32 0.85
032 0.85
0.32 0.35
033 0.86
033 0.87
033 0.87

cy

Labortory control and warning fimits were established using the standard deviation of the ¥Cy values corresponding to the 10th and 25th pmﬁk CVs. These ranges are more stringent than the control and wamning limits
recommended by USEPA for the test method and endpoit.

USEPA Centrol 2and Warning Limits

Says™ Standard deviation correspoanding to the 75* pearcentile CV, ( Syyy = 0.38)
5494 Standard deviation corresponding to the 50* percentile CV., (S, 0= 0.45)

CV = Coefficient of varuatim of the IC;5 valves,

USEPA. 2000, Undervtanding and Accounting for Method Varhbitky ka Whole Effinent Toxkity Appiications Under e Natinnal Pollutant Dischar ge Elimination Program. FPA-$33-R-00-003, US Ravioaments] Protectina Agency, Ciacinnatl, OHL

Ine

02004




7-d IC,; (g/L KCI)

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water
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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,,)

—_——— Laboratory Warning Limits (mean IC,; 8§, 4, S, ,,=0.12)

---------- Laboratory Control Limits (mean IC,;+ S, ,5, S, ,4=0.21)

— — USEPA Warning Limits (meanIC,, + S, .,, S, ;5= 0.38)

——— USEPA Control Limits (mean IC,, S, o, S, 9= 0.45)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

Coatrol

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

Control Mean

Test number  Test date Sarvival Growth CT
for Control Growth
(%) (mg/larvac) (wg/larvas)
1 03-18-03 100 0.803
2 04-08-03 100 1.083 . 0.943
3 04.15-03 100 0.892 0.926
4 04-29-03 97.5 1.021 0.950
5 05-29-03 100 1.005 0.961
6 06-17-03 97.5 0.888 0.949
7 07-15-03 100 0.910 0.943
8 08-05-03 97.5 1.092 0.962
9 08-12-03 100 0.693 0.932
10 08-159-03 100 0.745 0.913
11 10-07-03 97.5 0.762 0.899
12 10-21-03 . 100 0.803 0.891
13 11-04-03 100 0.895 0.892
14 11-11-03 100 0.895 0.892
15 11-11-03 100 0.953 0.896
16 12-09-03 100 0.744 0.886
17 01-06-04 97.5 0.816 0.882
18 01-13-04 100 0.807 0.878
19 01-20-04 100 0.770 0.872
20 02-03-04 100 0.847 0.871
Note: CV = Cocflicient of variation for control growth

cv

(%)

213
6.1
17.0
6.7
7.9
42
6.7
6.5
9.7
2.9
20.0
5.7
1.4
7.5
11.6
22
4.6
3.3
16.5
52

1841

for Control
Growth CV (%)

13.7
14.8
12.8
11.8
10.6
10.0
9.6
9.6
8.9
9.9
9.6
94
93
9.4
9.0
8.7
84
8.8
8.6

MSD

021
0.09
0.17

0.18

0.11
0.18
0.12
0.13
0.20
0.08
0.18
0.13
0.10
0.12
0.20
0.18
0.13
0.10
0.13
0.11

PMSD

(%)

26.5
8.0
18.7
17.5
11.1
20.7
13.7
11.8

282
10.7
23.1
16.4
11.6
13.6

213

242
15.5
12.5
17.0
13.0

CcT

for PMSD (%)

17.2
17.7
17.7
16.4
17.1
16.6
16.0
174
16.7
173
172
16.8
16.5
16.9
17.3
172
17.0
17.0
16.8

On average, the CV for control growth is 8.6% in Environmenta] Testing Solutions, Inc. Pimephales chronic toxicity tests,
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 Differcnce
PMSD is & measure of test precision. The PMSD is the minimum percent difference betwoen the control and treatment that canbe
declared statistically significant in a whole effluent toxicity test On evernge, a significant difference occurs for Environmental Testing

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

Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 16.8% from the control.

Lower PMSD bound determined by USEPA (10" percentile) = 9.4%.
Upper PMSD bound detenmined by USEPA (90* percentile) = 35%.

The Jower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth in chronic reference foxicant tests.

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

Organisms obtained from Aquatic BioSystems, Inc.

02-03-04



Control Growth

Environmental Testing Solutions, Inc.

Pimephales promelas Control Growth and Coefficient of Variation
in Potassium Chloride Chronic Reference Toxicant Tests
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Coefficient of Variation (%)
for Control Growth
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Test date

—— 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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PMSD (%)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Potassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas
using Moderately Hard Synthetic Water
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Test date

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
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) = 9.4%, Upper PMSD Bound (90™ percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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Jim Sumner B

! attest to the accuracy and Integrity
of this document

2004.02.14 17:07:05 -05'00°

Potassium Chloride Chronic Referenée Téxicant Test
- (EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: _2{z

Dilution preparation information; Comments:
KC! CHM number: CHH 01
Stock preparation: 50 g KCVL: Dissolve 50 g KClin I-L
Deionized water
Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 951 988 985 982 |
Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:

225 <O 2S-HoURs, 0D Randomizing template: | &Lve

Organism age:

Date and times organisms . 1100 7o 13520 HS™ | Incubator number and

were born between: O2-02-01 shelf location: 5A
Organism source: RS At 672.-0z-04 Artemia lot number: B62010Q
Transfer bowl information: { pH=  SU Temperature=  °C. | Total drying time: 24-BouS

1.5¢ 4.2 Date / Time in: 02400¢ | \ Sz

Date / Time out:02.4.4 | 1520

Average transfer volume:
. (0.4 ml Oven temperature: LYC.
Dally feeding and renewal information:
Day Date Morning Afternoon Test Initlation, Control water Analyst
feeding feeding time renewal, or batch used
time termination time -
0 |gzos04 | —% | 1700 M 020264 |
U loz-04.04 | pasy lwsz 125 02-02-cH{ K
2 pzosod | pade | 1esq 1403 02-p7-04 K=y
3 |ozowod | pasp 1703 1410 . 02-02-04 K
4 |lpz-03-04 | lbo2 (=ho 1403 02-04-0M T
5  pzoa.od | 1016 oy 1400 02-04-c4 tApt
6 Jzvady | tAsz. | 170w 403 0201004 |2 >
A 02100 LT A 1248 AT en
Control information: Acceplance criteria Summary of test endpoints:
% Mortality: 07 $20% 7-dayLCy | 132.8
Average weight per initial Jarvae: 0.8 = chiidat X JXI NOEC LoD
Average weight per surviving larvae: | 0.€47 2 0.25 mgfarvac LOEC 150
ChY &10.8
IC;, LSS 8
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Environmental Testing Solutions, Inc.
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Species: Pimephales promelas

Page 2 of 5

PpKCICR Test Number: Zlp

Survival and Growth Data
Day CONTROL 300 mg KCVL 450 mg KCUL
A|lB|lclIplE|FlGg]HJI|J[|KI]L
° joliw 1o lw {molwolo|mwlwlw|olo
! 1wl wolwlololo|w0]wo]no o |0
2 10110 [1o{io |to| ol {10 ] 10[44] 10|10
3 o J1of1ofl o))l o] wl a0l
‘ WO W iliojioliof| 0o 10] 4 10 | 1O
s /0 (1o {to |to o106 io |70 019 |10]10
6 .
(o {10 o flo Lo 201001049 ] 1010
’ ol iolw|ofw|liwliolic] 9]l
A = Pan welght (mg) 1 W Vv N d \
\4
R P e ot P o e P o Tl M
B = Pan + Larvae weight )
() PAY I T DA LB o AW P
,i’)' vl 1”Jq ,a'qq’ % N |4 b v » 2% v
C= Larvae welght (mg) 8 » A &)s ,é A \ H Ao A \‘)
] 1 | 1 E | | LS [ |
Weight per Initlal number of A o) X & 5\ N q N v 6.6 s
arvae 4 o o .
LCIhsmnnmberofhnze Oi{’ 0:‘b O'K Qf‘ og’ ol'é\ o'g 01-\\ * QQ\Q 0"% 0‘:‘ 01'9
e ol 0.6d7 0.7 0.63!
70 . 2% 77, @&t 8%

Calculations and data reviewed:

Comments:




Environmental Testing Solutions, Inc.
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Species: Pimephales promelas

PpKCICR Test Number: _Z(o

Survival and Growth Data

Day 600 mg KCVL 750 mg KCVL 900 mg-KCl!L
M N 0 P Q R S T U A\’ w X
’ jo 110 }/0 |10 1010 /O |10 410])10 [10 |0
3 34 qp bd 2]
! w0 | wlw o] s | Sld |a™] |23
5 o [0 [0 |44 s |4 242 [1]24
.3 ol |ad]a v |4 9% d]z]2 ]V ]2
) oliojd A 4|4 |d]2]|z||=Z
* o Joletledlvld |d]d a2
§ o Jro | & & Jwld|d (d]z]v |y |2
7 oloolelele|d |y [dfd] |y |z
A =Pan welght (mg) \ oY 2 6@ % 10| ® \ bl A8 \U
. Pl R N il il il o o Sl o
B = Pan + Larvac weight y . X
(mg) o N ol Pl Q& s & |- N R
:,i'-?\ P g \'\?‘ \%” & \6'6 \\»'00 N A
Larvae weight (mg) = A~ B N \D ,CV } ,(14 0 o‘\\ Y \;\ N ‘}
& Rl Pl Sl sl P sl 00‘,\ & |47
Welght per lnitial number of 3 ] D \ | & R A
rvae (m 0 3 ) 0 O 0 {. 0
f-‘ Cl! hfmﬁ number of larvae 0"\ 0",\D 0}p QI'\ 0‘, 00’ 018\ 0")\ 6‘\ ° 00 0'{}
Bumber ot aruan (D) 01571 0424 0.133
- . < S8
Tee= 10,57, Tom: Lﬁ.qg;lculations and (Zfafcev‘iiwcd:

Comments:

N



Test sumbers PPKCICR # €€ (#26 2t 351 Depot SL)

Environmental Testing Solutions, Inc.
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

Tert daten: February 3-19, 2004 Reveiwed b(‘ umrld~—
J
Contontraten Replicate laltial samber of | Flas smmberof A= Frawaght(sg)] BoPame¢lorvae | Luveeweighiiog)| Weght/Sarvivieg |Mesm weighos Sarviviag] Cocttichant of variaces |Weight / Loitial somber of Meas suntval | Mean waighe/ faitinl | CoctTicicnt of vartacen Parewnd ¢ odurtion rom
xCy vt barvee walght (g} sA-B samber of 1arves (wg) | Sumber of arvag (mg) | Pand smiglt por ewtdng farves (o) [L3] warsher of brvae ™) castred (%)
b of hrasy (%) o0
A 0 10 14 303 23.37 8.567 0357 0.457
y B 0 10 13.047 2323 8.203 0.820 0820 .
Contrad < o 10 14.904 2394 3.036 0,904 0847 32 0904 1006 o347 2 Netappiicable
D ) 10 14062 2191 3.058 0306 0.306
£ [ 0 14.926 23.41 9.544 [ C 854
F 10 [) 14.786 22.76 1.974 0.79 019
3N G m o 15033 309 + 057 .80 0.754 71 080 1000 o794 11 €1
1] 10 10 15.029 .20 71.181 0.71 0.718
10 10 14.215 23.23 9.018 0.902 0.902
d 10 9 14.574 224 .856 0.873 53 0.786
g K 10 10 14.771 23.22 449 0.8435 o8 53 0843 ”s o s 19
L 10 10 14.58% 22.50 915 0.792 0.792
M 10 [1) 15.086 2249 7404 0.740 0.740
N 10 10 14871 3.9 9.059 906 . .8 0.906
e © 10 ] 14814 216 6.796 450 o443 0,640 soe 787 s los
r 10 [ 15091 2213 1.022 278 0.702
Q 10 6 14.386 2023 $.664 0944 0 366
R 10 4 14.398 12.97 572 0.893 0351
150 S 1 . <610 ) 910 578 0933 49 091 45.0 0439 . 21 94
T 10 ] 4.983 189 997 .999 0.400
[ T \ 4496 15.9 1084 .034 0.108
v 15.033 16.0 0961 0.967 0.097
%00 w ) 14.578 13 37 0.992 0992 104 5 0.099 1s 0.1 2.4 us3
X 2 14.712 16 98 2.268 1.134 0.22?
Dusactt's MSD valuer 0.1101 MSDe Minimum Significart Difference
PMSD: 13.0 PMSD = Percent Minimum SigniScant Difference
PMSD i 2 measwre of 1est precision. The PMSD i the minimum percent difference between the control and treatment that £2n be dectared staisdicalty significant in 2 whote effluent toxiciry 1est. On
sverage, a significant i (Terence oocurs for Bavi ! Teating Solutions, Inc, chroni¢ toricity tests whew 8 toxicant reduces Pimephales growth by 16.8% from the coatrol (determined through
reference voxicat testing).
Lower PMSD bound detennined by USEPA (10th percamile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lower and upper bounds wers calculated by the USEPA using 208 tests conducted frors 19 fab ies for Pimephales growth in chrosic reference toxieant tests.
USEPA. 2000, Understanding and Accounting for Method Variability in Whole Efffuent Toxicity Applications Under the Natforul Pottutant Discharge Elimination Program. EPA-833-R-00-003, US Eavl Proteciion Agency, Ci 5, O

Organisms obtainad from Aquatic BloSystems, ne.




: Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  2/3/2004 Test ID: PPKCICR Sample ID: REF-Ref Toxicant
End Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: - Protocol:  EPA-821-R02-013 Test Species: PP-Pimephales promelas
Comments: .
Conc-mg/L 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000

300 1.0000 1.0000 1.0000 1.0000
450 1.0000 0.9000 1.0000 1.0000
600 1.0000 1.0000 0.8000 . 0.3000
750 0.6000 0.4000 0.4000 0.4000
900 0.1000 0.1000 0.1000 0.2000

Transform: Arcsin Square Root Rank 1-Tafled Number Total

Conc-mg/l,  Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
300 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 - 10.00 0 40
450 0.9750 0.9750 1.3713 1.24%0 1.4120 5.942 4 16.00 10.00 1 40
600 0.9000 0.9000 1.2596 1.1071 1.4120 13.974 4 14,00 10.00 4 40
*750 0.4500 0.4500 0.7351 0.6347 0.8861 13.697 4 10,00 10.00 22 ‘40
900 0.1250 0.1250 0.3572 0.3218 0.4636 19.861 4 10.00 10.00 35 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.91562915 0.834 0.20833591 0.21327986
Bquality of variance cannot be confinmed . )
Hypothesls Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control

Organisms obtained from Aquatic Biosystéms, Inc. . 01-20-04




Environmental Testing Solutions, Inc.

Statistical Analyses

Mayimem Likelihood-Probit
Paramefer Value SE 95% Fiducial Limits Centrol CH-Sq Critieal P.value Mn Sigraa Iter
Slope 11.861861 1.68483649 B8.55958142 15.1641406 1] 3.37020517 7.81472778 034 2.86495685 0.0843038 4
Intercept 2898372 4.82457641 -38.43989 -19.52755
TSCR 1.0
Peint Probits mg/L,  95% Fiducial Limits 09 4 ° /
EC01 2674 466.484129 389.144941 518.820784 ’ ]
ECoS 3.355 532462994 465.818241 577.392508 0.8 4 1
ECl10 3.718 571369662 512.060168 612.024097 074
EC1S 3964 599.213479 545340404 637.122408
EC20 4158 622307419 572874119 658321118 506 1
EC25 - 4326 642828016 597.131193 677.601535 805 1
ECA0 4747 697.587555 659.604031 732376546 =04~
ECS50 3.000 732751724 696.8371674 T11.205248 ™
ECS0 5.253 769.688464 733.120462 815.553611 0.3 1
EC7S 5.674 $35.284644 791428734 901.896482 0.2 4
EC80 5.842 862797189 314.442003 940.347615 ) i i
EC8s 6.036 896.049768 841.340175 988.060218 0.1 1 #
ECS0 6282 939715753 875.661298 10524946 0.0 S everepemro-rere 4.
EC9S 6.64S 1008.38008 928.006347 1157.19612 1 1 100 1000 10000
ECY 7326 -1151.00403 1032.59031 1385.44355
Dosa mg/l
Dose-Response Plot
1 < <
09§
083
0.7
Zos
o_ e
4
3051
-y
S 044
- .
0.3 4
0.2 +
0.1 4
(/] \ T v T
: g g g 2 g
Q
o

Organisms obtained from Aquatic BioSystems, Ine.

01.20-04




Environmental Testing Solutions, Inc.

- Statistical Analyses

Larvs! Fish Growth and Survival Test-7 Day Growth

Start Date:  2/3/2004 Test ID: PPKCICR Sample ID: REF-Ref Toxicant
Pod Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: - Protocol: ~ EPA-821-R02-013 Test Species: PP-Pimephales promelas
Comments:
Cone-mg/L, 1 ) 2 3 4
D-Control 0.8567 0.8203 0.9036 0.8058
300 0.8544 0.7974 0.8067 0.7181
450 0.9015 0.7856 0.8449 0.7915
600 0.7404 0.9039 0.6796 0.7022
750 0.5664 0.3572 0.3910 0.3997
900 0.1084 0.0967 0.0992 0.2268
Transform: Untransformed 1-Tailed Isotonic
Cone-mg/L,  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSDh Mean N-Mean
D-Control 0.3466 1.0000 0.8466 0.8058 0.9036 5.152 4 0.8466 1.0000
300 0.7942 0.9380 0.7942 0.7181 0.8544 7.116 4 1.091 2.290 0.1101 0.8125 0.9597
450 0.8309 0.9814 0.8309 0.7856 0.9015 6.513 4 0.327 2290 0.1101 0.8125 0.9597
600 0.7570 0.8942 0.7570 0.6796 0.9059 13.523 4 1.862 2290 0.1101 0.7570 0.8942
750 0.4286 0.5062 0.4286 0.3572 0.5664 21,862 4 0.4286 0.5062
200 0.1328 0.1568 0.1328 0.0967 0.2268 47.362 4 0.1328 0.1568
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92996466 0.844 0.93001388 0.86128606
Bartlell's Test indicates equal variances (p = 0.50) 2.3672061 11.34486638
Hypothesis Test (1-tall, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSH MSE F-Prob df
Dunpett's Test 600 >600 0.1101369 0,1300932 0.00640092 0.0046262 0.2951633 3,12

Treatments vs D-Control

Organisms obtained from Aquatic Bloé')'stems, Inc.

02-03-04
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Statistical Analyses
Linear Inferpelation (200 Resanples)
Peint mp/L SD 95% CL(Exp) Skew .
1005 47228 147,80 0.00 690.63 -0.4393
1o 586,71 68.26 124.2¢ 650.82 +2.2563
IC15 617.09 26.23 511.60 664.04 -1.1763 1.0
20 636.42 16.75 583.92 684.53 -0.1181 084
ICc28 655.75 15.47 611.28 708.28 0.1191 R
ICi0 713.78 1232 671.43 780.64 0.7958 0.8 4
1C50 752.61 1731 _ 70872 81013 05158 07
2 0.6
2 1
80.5-
R
S04+
0.3 4
0.24
0.1 1
0.0 ¢~ A
/] 400 600 800 1000
Dose mg/L.
Dose-Response Plot
1
0.9 1
08 4 1-tail, 0.05 tevel
0.7 ] of significance
$oo]
2
0051
o]
P
0.3 ]
024
0.1 h 4
(V] T T T —
z g 3 g : :

Organisms obtained from Aquatic BioSystems, Inc.
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Species: Pimephales promelas

PpKCICR Test Number: Z¢&

Daily Chemistry:
Day
0 .
Analyst [.% CH4
Concentratio | Parameter :
n ‘
CONTROL | pH(S.U) 8.09 o0z | .23
DO (mg/L) B.1 B.O Lo
Conductivity
(umhos/cm) 2498 3ol
Alkalinity x
(mg CaCO/L) le
Hardness
(mgCacoyy | B4 ,
" _
coperatire gz | 246 | z4a | 248 | 251 | 253
pH (S.U.) 8.09 2.82 8.03 ] 184 8-031 7.87
DO (mg/L) 8. k) 8-0 1.5 82 [ 2.
300 mg KCVL | Conductivity 2 X :
(umhos/cm) o4 YA 8s0 i
(1‘:<e:')mmture 2.\ 246 | 244 | zve | 25! | =253
pH (5.U)) 1.82 8.02 =2-80
DO (mg/L) . 8 .| 2.
450 mg KCUL | Conductivity et
(emhos/cm) 100
Temperature ¥ :
) . 2s.1 24.8 25, FX N
pH (5.U.) A9 164 . . .01 2.1
DO (mg/L) 8.2 1.8 8.o . 2. 6
600 mg KCVL { Conductlvity 5 ' :
(umhos/cm) {260 1220 . 1340 I
(’Io‘g)nperature z=.| 24.8 2y.4 24,0 2s,.1
pH (S.U)" 8.06 .91 B.08 -8 8.01
DO (mg/L) 8.2 1.9 8o | 98 8.2
750 mg KCVL | Conductivity ¥ P 5
(umhos/cm) w20 100 1680 |&
'(I;El';lperﬂtllre . l z44 24.8 25.1
pH (S.U.) .06 8.0L 7.91 B.ou
DO (mg/L) XY 8.1 g0 | 8.2
900 mg KCVL | Conductlvity Sk
(pmhos/cm) 1890 =] | 860 % 1830
'gg;\perature =\ z4.9 Z4. B 25 2s.3
STOCK Conductivity & =] 2
(umhos/cm) 5400 l ; X ?“(’5@ :
Tnitial [  Final Initial Final Initial Final
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Species: Pimephales promelas PpKCICR Test Number: _2 &

Day
3 4 5 6 LT
Analyst | /4 (75" G | B | s | v | Mo | KL
Concentration | Parameter ARSI S R [ et S [ T '
CONTROL | pH (5.U.) 8.2 .80 | o.il 1493 8.zl
DO (mg/L) 2.9 9. | 6.2 | a3 .8
Conductivity — —
(nmhos/cm) 295 307 305
Alkalinity
(e Cacoyy |\ | b2
Hardness
e | N 84 -
(’I;g;merature z5.1 24.tp 25.0 250 | a4. 2
pH (S.U.) 2-(0 1717 1977 | 2.85 8.10 6.18 3.3
DO (mg/L) 8 1.5 18 , a2 - 3.8
300 mg KCUL | Conductivity o
(umhos/cm) ; Bio pmicEm Bo4
;g‘pmmre 25,1 24.4 25.0 25.0 z4.3 | 24.8 2ss | %3
pH (SU) _ Bio | 770 | 7.98 | 282 | Guo |33t | 643 | Fue
DO (mg/L) g.0 1S 8.4 , .0 8.0
450 mg KCVL | Conductivity i ’
: (umhos/cm) 140 020 Jud
'I(;E:t;xperature z5.1 24.p ZzS8.0 25.0 z4.3 24.8 255 25.3
pH (S.U) R
600 mg KCVL | DO (mg/L)
Conductlvity
(gmhos/cm)
({E‘;’Pm“’" zs.t | 246 | 2s.0)] 25.0 | 243
pH (S.U.) 3.0 | 188 | 7499 | 392 | 8.0©
DO (mg/L) . e.l
750 mg KCVL | Conductlvity
(umhos/cm) 1S40
'(r,g‘p"’”“" € 2s.| 24.¢ | 25.0 | 25,0 | 243
pH (S.U.) 1.8 799 ) 380 | 8.06
DO (mg/L) 8.z a2
900 mg KCUL | Conductivity ARk
(pmhos/cm) 5% lesh 1840
(’l;g)nperature 25.1 2Y. 25.0 25.0 1 24,3 ‘
STOCK Conductlvit —it IR 753
(amhodem). | ——K hf 21 33300 b ERTINGY et
Initial Final Initial Initial | Final Initial Final




Environmental Testing Solutions, Inc.

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

1.20 ) 1 1 ] i I ] i i I i ' I 1 ! I I ] ! i i

115 ' State and USEPA Mandated Control Limits

110 L Limits Set According to + 2 Standard Deviations

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

1.05 -

1.00 |-

0.95 - -

T

! : Laboratory Warning and Control Limits
1.3 F Limits Set According to 10" and 25" Percentile CVs

7-day IC,, (g/L NaCl)
B
i
|

L D D B

e
v}
T

L
!

JIIIIJIIAIIIIIIIJIIII

o o ,Q‘!- }] ‘5 Q‘b O 8 ,Q‘B +) ok
o V¥ Lol 0‘5”5» A %03309@ gt Pt om"

Test date

—e— 7-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,,)
—-~—-.. Warning Limits (meanIC,, =S, ;/)
«- Control Limits (mean IC, £ S, ,. or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laboeratory Laberatory USEPA USEPA

Testrumber Testdate 7-dayIC  CT 5 ContrelLimits  Syyq Warning Limits Sass Centrol Limits Sus Warning Limits Sas Control Limits cv

(ZLNCl) (L N:CH) CT-18 CT+1S CT-Sus CT+854, CT-S4ys CT+8sys CT-Sp7s CT+Suys CT-8190 CT+S,5

1 12-03-02 1.02
2 12-03-02 1.03 102 001 100 104 008 0.94 L1t 0.7 0.35 1.20 0.46 0.56 1.43 0.63 039 1.66 0.01
3 12-04-02 1.02 102 001 101 . 104 008 0.94 1.10 0.17 0.85 1.20 046 0.56 1.48 0.63 039 165 0.01
4 12-06-02 103 102 001 101 ° 104 008 0.94 111 0.17 0.85 1.20 046 0.56 1.48 0.63 039 L66 0.01
s 12-11-02 1.04 1.03 001 101 104 008 094 111 0.47 0.35 1.20 0.46 0.56 149 0.64 039 1.66 0.01
I3 12-18-02 1.04 1.03 001 101 105 003 0.95 L1 0.17 0.85 1.20 046 0.57 149 0.64 039 1.67 0.01
7 01.07-03 0.96 102 003 097 107 008 0.94 1.10 0.17 0.85 119 046 056 148 0.63 039 165 0.03
3 02-04-03 0.99 102 003 096 107 008 093 1.10 0.17 0.84 119 046 0.56 147 0.63 039 165 0.03
9 03-05-03 105 102 003 09 108 008 0.94 110 0.17 0.85 119 046 056 1.48 0.63 039 1.65 0.03
10 04-08-03 103 102 003 097 107 008 0.94 110 0.17 035 L19 046 056 143 0.63 039 1.65 0.03
1 05-06-03 105 102 003 097 108 008 0.94 110 0.17 0.25 1.20 0.46 0.56 1.48 0.63 039 1.66 0.03
12 06-04-03 1.07 1.03 003 097 108 008 094 L1 0.17 0.85 1.20 046 0.56 149 0.64 039 1.66 0.03
) 07-03-03 103 1.03 003 097 108 008 0.94 L1 0.17 0.85 1.20 0.46 0.56 1.49 0.64 039 1.66 0.03
14 08.05-03 1.04 1.03 003 097 108  0.03 095 Ln 0.17 0.85 1.20 045 0.57 1.49 0.64 039 1.66 0.03
15 09.10-03 105 1.03 003 098 108 008 0.95 L1 0.17 0.85 120 0465 0.57 1.49 0.64 039 167 0.03
16 10-07-03 1.02 1.03 003 098 L08 008 095 L1 0.17 0.85 1.20 046 0.57 149 0.64 039 1.67 0.02
17 11.04-03 108 103 003 05 109 008 0.95 111 0.13 0.86 121 0.46 057 1.50 0.64 039 167 0.03
18 12-04-03 1.08 1.03 003 098 . 109 008 095 112 0.18 0.86 121 047 0.57 1.50 0.64 039 1.67 0.03
19 01-06-04 1.06 1.04 003 098 109 008 0.95 L12 0.18 0.86 121 0.47 057 1.50 0.64 039 168 0.03
20 02-03-04 1.06 104 003 058 - 109 008 0.95 L2 o1s 0.36 121 047 0.57 1.50 0.64 039 168 0.03

Note:  7-dICyq = 7-day 25% inhibition concentration. An estimation of the concentration of sodivm chloride that would causo & 25% reduotion in Cerfodaphnla reproduction for the test population,
CT = Centnl tendency (mean IC;,).

S = Standard deviation of the IC;4 values,
Laberatory Centrel and Waming Limits

Labonfory control nd waming limits were established using the standard davistion of the ICy5 valuce corrosponding to the 10th and 25th percentile CVs.  These ranges aro moro stringent than the control and waming
Jimits recommended by USEPA for the test method and endpoint.

8144 = Standand deviation corroeponding to the 10 percentila CV, (S 1 =0.08)
Sp1s = Standard deviation comrosponding to the 25 percentilo CV, (Sazs «0.17)
USEPA Contrel and Warning Limits
8,45 = Standard devistion cotrvsponding to the 75® percentile CV. (Says =0.45)
Sase= Standand deviation correspanding 1o the 90 percentile CV, (Sxg9 =0.62)
CV = Coefficient of variation of the IC;; values.

USEPA. 2000, Understanding and Accounting for Method Variability in Whole Efftaent Toxicity Applications Under the National Pollutant Disctarge Elimination Program. EPA-833-R-00-003. US Favironmental Protection Agency, Cincinnati, OH.

020504




7-d IC, (/L NaCl)

Environmental Testing Solutions, Inc.

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

1-8 i i ] i | I ] | { I i I | 1 ] ] i I I

1.6 -

14 -

1.2 |

1.0 |-

0.8

0.6 [

0.2 | | ! 1 1 1 1 ! | | 1 | 1 | | I | 1 1 1

. !

LRV LY L VS LR LIRS LY LY\ Y LY\ LTS | BT IR LIPS L Y | Y TS L b
v 1 L & \Y g y\ A7 & N2 o g \: \a 1 A &
i e T N i I I I LN N

Test date

_“L
o

~—e— 7-day IC,,=25% inhibition concentration. An estimation of the concentration of sodium chloride that would causc a

25% reduction in Ceriodaphnia reproduction for the test population,
— — Central Tendency (mean IC,,)
—_— Laboratory Warning Limits (mean IC,; £ S, |5, S, ;= 0.08)
---------- Laboratory Control Limits (mean IC,; %S, ., S, ,5=0.17)
— — USEPA Warning Limits (mcan IC,; £ 8§, .., S, ;5= 0.45)

—— USEPA Control Limits (mcan IC,, £ S, o, S, 4= 0.62)
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Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control  Control Mean
number Test date Survival  Reproduction cr
for Control Mean
() (offspring/female) Reproduction
(offspring/female)
1 120302 90 340
2 120302 100 33.2 33.6
3 12-04-02 100 325 332
4 12-06-02 100 29.7 324
5 12-11.02 100 33.8 32,6
6 12-18-02 100 305 323
7 01-07.03 100 332 32.4
8 02-04-03 100 323 324
9 03-05-03 100 28.7 32.0
10 04-11-03 100 26.3 314
11 05-06-03 100 27.6 311
12 06-04-03 100 25.9 30.6
13 07-08-03 100 29.0 30.5
14 08-05.03 100 333 30.7
15 09-10-03 100 253 30.6
16 10-07-03 100 334 30.8
17 11-04-03 100 31.0 30.8
18 12-04-03 100 30.4 308
19 01-06-04 100 30.6 30.8
20 020304 100 307 30.8
Note: CV = Cocfficient of variation for control reproduction.

cv

(D)

8.0

6.2
6.0

11,0
137
74

7.0

8.1

5.1

6.2

10.8
59

1.6
6.6

43

8.0

73

9.7

4.4

7.2

CT

for Control
Reproduction
CV (%)

7.1
6.7
7.8
9.0
8.7
8.5
8.4
8.0
79
8.1
7.9
8.2
8.1
7.9
7.9
7.8
7.9
117
7.7

MSD

2.7
3.3
32
3.0
29
29
2.9
2.7
35
2.5
3.2
2.6
3.2
4.7
3.1
3.2

26

3.6
3.5
23

PMSD

(%)

8.0

9.9

9.8

10.0
8.5

9.4

8.6

84

12.1
9.6

11.5
10.1
10.9
14.1
10.7
9.5

8.3

11.8
11.5
8.8

CT

for PMSD (%)

9.0
9.2
9.4
9.2
93
9.2
9.1
9.4
9.4
9.6
9.7
9.8
10.1
10.1
10.1
10.0
10.1
10.1
101

On average, the CV for control reproduction is 7.7% in Environmental Testing Solutions, Inc. Cerfodsphnia chronic toxicity

tests.

Lower CV bound determined by USEPA (10* percentile) = 8.9%.

Upper CV bound determined by USEPA (90% percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the mivimum pereent diffzrence between the control and treatment that can
be declared statistically significant in a whole effluent toxicity test. On average, 8 significant difference cccurs for
Environmental Tesling Solutions, Inc. chronic foxicity tests when & toxicant reduces Cerfodaphnia reproduction by 10.1%

from the control.

Lower PMSD bound determined by USEPA (10" percentile) = 11%.
Upper PMSD bound defermined by USEPA (90* percentile) = 37%.

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

The lower and upper bounds were calculated by the USEPA vsing 393 tests conducted from 33 abomtories for Cerfodaphnia reproduction in ehronic

reference loxicant tests,

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

02-03-04



Control Reproduction
(offspring/female)

Cocfficient of Variation (%)
for Control Reproduction

Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Control Reproduction and Coefficient of Variation
in Sodium Chloride Chronic Reference Toxicant Tests
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Test date

—— Control Reproduction or Coefficient of Variation (CV)

— — Central Tendency (mean Control Reproduction or CV)

Control Limits (mean Control Reproduction or CV + 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

: Precision of Endpoint Measurements

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

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
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.)
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Jim Sumner . ’
| attest to the accuracy and integrity
of this document

2004.02.14 17:08:39 -0500'
Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia
CdNaCLCR #: _|9
Dilution preparation information: Comments:
NaCl CHM number: (Wl aaNe.]e)
Stock preparation: 100 g NaC11 (dissolve 50 g NaCl in 500 m!
deionized water)
Dilutior prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) _ 9 12 1S 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism information: Test information:
Orpanism age: < 24-hours old Randomizing template: | & ve_
Date and times organisms | ¢y2-on-0d O3B TO 10V Incubator number and 2. D\
were born between: shelf location:
Orpanism source: or-2n-cd A-D YCT batch: ABS {p1-22-0M
Transfer bowl information: | pH =£.{| SU Temperature =241°C | Selenastrum batch: ABS | O\-22-04
Daily renewal information:
Day Date Test initiation, Control water batch Anslyst
renewal, or used
termination time
® loz-b3.04 121 02-02-04 A
!__joz.od-od iodo Oz-c2-04 &
2. oz.05-04 18SY oz-me-eq | 4
3 D2 -{x0-04 1o 0z-G2-04 Al
il e 1o\ 02-04- A
5 Joz-vp.od 104 oz-04-0d A
¢ loz-pa-04 1040 02-0b-04 e
7 102-10.04 oo
Control information: Acceptance eritesia Summary of test endpoints:
% of Male Adults: % $20% 7-day LC50 1400
% Adults having 3" Broods: 1007 280% NOEC 1000
% Mortality: s A <20% LOEC 1200
Mean Offspring/Female: 0.7 2 15.0 offspring/female | ChV 1045.4
% CV: 2.2% <40.0% 1C25 1063.9
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Species: Ceriodaphnia dubia

CdNzCLCR #: _19
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [®) O (®) (®) (o) 0O (@) o) O O
Adult mortality L L L | [ L L )t
2 Young produced o) [®) (D) O O O @) z S O &
Adolt mortality TR ' | U ' .l ¢l
3 Youngprodueed | &¥b O [ S d | S [ H4 [ o] 4 4 !
Adult mortality Ll ] ] — | O e O I I .
4 Young produced b W Ll [@) [e) | q (@) 0O u 4 M
Adult mortality T R T N B vl w | w . ovea
5 Youngproduced | 1O 13 1 2 | 1O 1\ 10 1\ [0 |13
Adult mortality L [ ] | S W ] — — | —
3 Young produced (@) o) & Ne) O Ol O QO o110
Adult mortallty [ [T I | - - (N - (W L N I W
7 Yousgproduced | 17| 1S | b R RS 1 2. S 1S |y
Total young produced 55 54 3\ 30 3 0 31 26 22 29 =1
Fioal Adult Mortallty [ [ T I [ (- [ SO I
X for 3" Broods "X | X | S | P | ol O] S| o< >< | ><
Concentration:
% Mortality: [a1
Mean Offspring/Female: 20,1
600 mg NaCl/L Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 ] 9 10
1 Youngprodueed | O | > | O 010 O 1 0 Ol 1o
adutmortaliy | C | | C | | L L | o | L [C
2 Young produced D) ﬂ D) (@) Ol ol O O O O
Adult mortality ( L [ L L L [ [ L o
3 Young prodaced [ | (&) S |4 [ W) Ol s u
Adult mortallty w liuv el ul w wl ul o L
4 Young produced O [8) S [s) [®) s ®) S [0 |*1 + wwiwe«_
Adult mortality [ | W N W I O I WU (N U (N VRN B W D W )
5 Young produced { 10 TNEE) 1\ IO 10 lva ] U {2
Adult mortality Ll Ju o] U U U U] o
6 Young produced [®)] [@] Ol 0O old 0 (@] 0 (@]
Adalt mortality . " I L N U O U [ S () e (W L I
7 | Youngprodueed § < [ 42 | 4 TUS [ 14\ AL {9 [ 13 112
Total young produced 24 3! 2‘5 3 ‘ yd 30 -33 32_ 35 b=
Fins! Adalt Mortality L O VO W | L_ | L. — ]
Concentration:
% Mortality: O%
Mean Offspring/Female: 30.2-
% Reduction from Control: | 1.L7%
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Species: Ceriodaphnia dubia

CdNaCLCR#: __ (9
800 mg NaCl/L Survival and Reproduction Data
. Replicate sumber
Day 1 2 3 4 5 6 7 3 9 10
1 Youngprodueed | O | O | O | O 1O | HI¢¢; 1 |0
Adult mortality [ o I T A (- (o S
2 Young produced O | () Ol O 1Ol O O (@)
Adult mortallty ﬁ L. L L L (1L {
3 Young produced ) o ) = Ol o [&) OO
Adult mortallty L [ - L S _ _ - | —
4 Young produced | (5 [ O &) O s (= s kY q
Adult mortality [ L S S S I S R A U] U]
s Youngproduced [ (\ [ 1O [ 1O [t2 1 (O] 1Ol 13 | 10 |1\ 10
Adult mortality wl o wl o e Ly [ S .
6 Young produced &Y Be) Ol O ) (&) O C 1O 1O
Adult mortality Ly e O I o B v I VN I W [ CUUR [ N | VO
7 Young produced | 1\, 4 |14 1S | IS {13 |1\ 'VD] ™ !
Total young produced 3l (30| 28| 2t |20 28| &1 28{ 30| 2¢&
Final Adult Mortallty _ (- [ N \ ol L ) ]
Concentration:
% Mortzlity: . %
Mean Offspring/Female: .5
% Reduction from Control: | 38%,
1000 mg NaCVL Survival and Reproduction Data
Replicate aumber
Dsy 1 2 3 4 5 6 7 8 9 10
1 Young produced [>] [ o) [>) O O O |- Q110
Adult mortality [N [ L [ — jo [ L |
2 Young produced 0O N®) Ol O Nl O ) 91 Ke) o
Adult mortality Ll 1 ] ol | 1 o1 (1 ¢ 1t
3 Young produced 4l s [») o) Ol O O 6 <
Adult mortality ] U] ] w o | ) )] w]
4 Young produced o | *t S @) [ q]s ¥ | O | ey
Adult mortality [ B (T [ I |- | . quea.
[ Young produced | 10 i i\ ¥ 101 t2.110 2\ { 10
Adult mortality o] -] Ul | N - L I .
6 Young produced D D a) ol O (@) 1+ 0O [4) O I+ Lorny
Adult mortality L [ ] uwl o [ L —] L v
7 Young produced ] 1S 15 o 121 13| 12 ) 12. 114
Total young preduced 30 32 3 31 20 249 20 | 28 2L | 28
Final Adult Mortallty (W NN NN O N Sy R AN A Y N
Concentration:
% Mortality: 07
Mean Offspring/Female: | 283
% Reduction from Control: | 5.9%




Environmental Testing Solutions, Inc. ~ Page4ofé6

Species: Ceriodaphnia dubia
' CdNaCLCR #: __19

. . -

1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 ; 7 ) 9 10
1 Young produced ) O O O O O | O O |0
Adultmortaliy | | | { - L | L L (S C ]1c
2 | Youogprodueed } | O I O |O 1O (O Nl 1 1O
B Adult mortality O (R P (9 [ (U {_ [ N
' 3 Young produced Olol o ol Ol O [@) O 310
: Adult mortality — — |- . | S |- — L - [ |
4 Young produced Ol 2 1O ) Ol O o S 10 10O
i Adult mortality | -] © — | (W — | ]
: 5 Young produced | £ s o | \e (o) o -2 S O s
. Adul¢ mortallty ] O U | I .
' 6 Young produced | O O | O Ol G O O O O O
Adult mortality w [ N s T - | Wl o
L ] Youngprodueed [ 1O [ 10 Ll ol s d L | 4 2| b
. Total young produced 18 1 3| L 5 10 8 12. S 1"
§ Final Adult Mortality [ I L I Y I S N Y e
H
i Concentration:
% Montality: O%
P Mean Offspring/Female: 16.5
! % Reduction from Control: | (5KX%
1400 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 ki 8 9 10
1 Young produced O Is) O O Ol p O 0 O o)
| Aduls mortality C O I I I o= Ll o 1t |c L
3 2 Young produced § (Y 0 %) ) 0O O [-¢) [9) 9 Fa)
3 Adult mortality (A l/ L (- L (- ! [ __
i 3 Young produced Ol O (@) [®) Ol O D Q |0
' Adult mortality L_ [ . | — | ] — o .
4 Young prodaced Ol 2|3 2 10 10 o 10 o140
' Adult mortality C] U o]
§ 5 Young produced 2 \ b S O 2 O O |z (@)
.z_ Adult mortality LU (R W O W Cl Bl U]« | U
' I3 Young produced | (O 0O o) ol O O 1 o | =z
" Adult mortality | L_ - — Ll L) | S W R
f, 7 Youag produced Olo O | ~ 2. 1 O O ! O |
. Total young produced 2 5 q —, 2 2 O L‘ 3 2.
% Final Adult Mortality [ I I R [ D | -
! Concentration:
s % Montality: 1
£ Mean Offspring/Female: ay
l % Reduction from Control: | 38.9%
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Verification of Ceriodaphnia Reproduction Totals

Total

18

103

140

289

Total

Q
53

105

Total

18

34

Replicate number

10

10

14

10

12
26

15

10

12

12

13

29 | 28 | 28

10

12
26

10

11

10

12

10

10

16
31

11

15
31

11

15
32

10

16
30

Replicate number

Replicate pumber

13

0
10
17

0
10
18

2

1000 mg NaCVL

Control

Day

Total

1200 mg NaCVL

Day

Total

1400 mg NaCUL

Day

Total

Total

21

113

148
307

Total

30
16
112

0
144

302

Total

17
29

107

142

295

Replicate nuhhcr

10

13

14
31

10

15
29

13

15
32

10

12
26

11

15
31

10

13
30

10

12

0
12

10

10

14
23

0
17
33

11

14
30

13

0
14
32

10

0
16
30

10

13
23

13

14
3l

11

0
14
30

10

13
28

.10

0
14
28

10

15
30

12

14
30

11

16
31

13

15
34

10

17
33

Replicate number

11

0
15
31

Replicate number

12

15
31

10

0
14
29

10

14
28

14

0
13
31

10

14
30

10

0
15
29

11

16
31

Day

Total

600 mg NaCVL

Day

Total

Day

800 mg NaCUL

Total




Environmental Testing Solutions, Inc.

Specles: Cerlodaphnia dubia

Quality Control

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

Verification of Data Entry, Calculations, and Statistical Analyses

Test numbers CdNaCICR #48 (#19 at 351 Depot St.)
Test datess February 3-10, 2004 Revetwed by-( /VW
Couacentration Replicate number Survival | Average reproduction Cecfliclent of Pereeat rodection from
(mg/L NaC1) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female) vaclation (%) eontrel (%)
Control 33 34 k]| 30 30 3 26 32 29 K} 100 30.7 1.2 Not applicable
600 29 3 29 n 28 30 30 32 k) 29 100 30.2 &1 16
800 31 30 28 i 30 28 i 28 30 28 100 295 46 39
1000 30 32 3 31 26 29 28 28 26 28 100 289 7.2 59
1200 18 17 13 6 5 10 8 12 s 1" 100 108 443 65.8
1400 2 3 9 7 2 2 0 4 3 2 %0 a4 789 389
Dunnett's MSD value: 2.713 MSD=  Minimum Significant DifTerence
PMSD: 8.3 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 eflluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronie toxicity tests
when a toxicant reduces Ceriodaphnia reproduction by 10.1% from the control

Lower PMSD bound determined by USEPA (10* percentile) = 11%.
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 Cerfodaphnia reproduction in chronic

reference toxicant tests,

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




Environmental Testing Solutions, Inc.

Statistical Analyses
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date;  2/3/2004 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  2/10/2004 LabID: ETS-Environ. Testing Sol, Sample Type: NACL-Sodium chloride
Sample Date:. Protocol:  EPA-821-R02-013 Test Species: CD-Ceriodaphnia dubia
Commnents: i
Cone-% 1 2 3 4 S 6 7 8 9 10

D-Control 33.000 34.000 31.000 30.000 30.000 31.000 26.000 32.000 29.000 31.000
600 29.000 31.000 29.000 31.000 28.000 30.000 30.000 32.000 33.000 29.000
800 31.000 30.000 28.000 31.000 30.000 23.000 31.000 28,000 30.000 28.000
1000 30.000 32.000 31.000 31.000 26.000 29.000 28.000 28.000 26.000 28.000

1200 18.000 17.000 13.000 6.000 5.000 10.000 8.000 12.000 5.000 11.000
1400 2.000 3.000 9.000 7.000 2.000 2.000 0.000 4,000 3.00(? 2.000
Transform: Un{ransformed Rank 1-Tailed Isotonlc
Conc-% Mean N-Mean Mean Min Max © CV% N Sum Critieal Mean N-Mean
D-Control 30.700 1.0000 30.700 26.000 34.000 7.210 10 30.700 1.0000
600 30.200 0.9837 30.200 28.000 33.000 5.130 10 93.50 75.00 30.200 0.9837
800 29.500 0.9609 29.500 28.000 31.000 4,590 10 84.50 75.00 29.500 0.9609
1000 28.900 0.9414 28.900 26.000 32.000 7.194 10 82.00 75.00 28.900 0.9414
*1200 10.500 0.3420 10.500 5.000 18.000 44,274 10 55.00 75.00 10.500 0.3420
*1400 3.400 0.1107 3.400 0.000 9.000 78.676 10 55.00 75.00 3.400 0.1107
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.36754763 1.035 0.426587 1.19887175
Bartlett's Test indicates unequal variances (p = 2.50B-03) : 18.3882027 15.0362722
Hypothesis Test (I-tail, 0.05) NOEC ___ LOEC ChV TU
Steel's Many-One Rank Test 1000 1200 1095.44512 0.1
Treatments vs D-Control

02-03-04




Environmental Testing Solutions, Inc.

Statistical Analyses

Linear Inferpelation (200 Resanyples)
Point Ye SD 95% CL Skew
ICos 911666667 159.295919 443.616279 1011,1882 -1.0361
clo 1013.80435 26.6511843 924.2 1026.83876 ~4,9868
K13 1030.48913 7.62826375 101293449 1043.2405 -0,1793 1.0
IC20 1047.17391 7.55412408 1030.88297 1059.5474S -0.0737 094
28 1063.2587 7.7471203t 104891793 1076.13361 0.0293 ’
IC40 1113.91304 9.65174513 1097.05444 113231828 0.2778 0.8 -
1cs0 1147.28261 11.6603508 1128.27576 1171.16036 03831 07 ]
' 4 06 :
c
2054
"
04
0.3 -
0.2
0,1 -
0.0 ] v
(4}
Dose %
Deose-Respense Plot
40
354
30 4 I by
] L T \
5 25 jL
=
5
0 20 4
2
Q.
2153
10 ]
5]
3
0 T T T v
a o
§ g g g g g

02-03-04




Environmental Testing Solutions, Inc.
Statistical Analyses

Used for PMSD calculation only.

Ceriedaphnia Sutvival and Reproduction Test-Reproduction

Start Date:  2/3/2004 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date:  2/10/2004 Lab ID: ETS-Environ. Testing Sol. Sarmple Type: NACL-Sodium chloride
Sample Date: Protocol:  EPA-321-R02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 . 5 6 7 3 9 10
D-Control 33.000 34.000 31.000 30.000 30.000 31.000 26.000 32.000 29.000 31.000
600 29.000 31,000 29.000 31.000 28.000 30.000 30.000 32.000 33.000 29.000
800 31,000 30.000 28.000 31.000 30.000 28.000  31.000 28.000 30.000 28.000
1000 30.000 32.000 31.000 31.000 26.000 29.000 28.000 28.000 26.000 28.000
1200 18.000 17.000 13.000 6.000 5.000 10.000 8.000 12.000 5.000 11.000
1400 2.000 3.000 9.000 7.000 2.000 2000 - 0.000 4.000 3.000 2.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 30.700 1.0000 30.700 26.000 34,000 7.210 10
600 30.200 0.9837 30.200 28.000 33.000 5.130 10 0.421 2.237 2713
800 29.500 0.9609 29.500 28.000 31.000 4,590 10 1.012 2.287 2713
1000 28,900 0.9414 28.9500 26.000 32.000 7.194 10 1.517 2.287 2n3
*1200 10.500 0.3420 10.500 5.000 18.000 44.274 10 17.027 2.287 2713
*1400 3.400 0.1107 3.400 0.000 9.000 78.676 10 23.012 2.287 2713
Aunyilfary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.86754763 1.035 0.426587 1.19887175
Bartlett's Test indicates unequal variances (p = 2.508-03) 18.3882027 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1000 1200 1095.44512 0.1 2.71276873 0.0883638 1449,52  7.03703704 7.1E-34 5, 54
Treatments vs D-Control '

02-03-04




Environmental Testing Solutions, Inc. Page 5of 6
Species: Ceriodaphnia dubia
CdNaCLCR#: |4
Daily Chemistry:
Day
0 1 2 :
Analyst | e | K4 Z-WH o
Concentration Parameter AT e : P e
pH (S.U.) 8.0 1.498
DO (mg/L) B.1 1.4
CONTROL -§ Conductivity
(umhos/cra) 298
Alkalinity
(mg CaCO,/L) Ll
Hardness
(mg CaCO4/L) ey ) L z
gg’pemm 250 | 2494 | 243 [ 245 2468 | 24.3
pH (S.U.) £.00 95 | 80| 7492 | 147 | .98
DO (mg/L) 8.1 1.9 . - 8.0
600 mg NaCVL | Conductivity = i
. (umhos/cm) 1 ?ﬂO Ak é
Temperature '
P 250 | z4e | 243 | 245 | 248 | 243
“pH (S.U.) 8.05 14 B.05 | 1.4f 74 | 1.4b
DO (mg/L) X1 9 | 84 9 :
800 mg NaCVL | Conductlvity 594 et
(umhos/cm) 2030 d 2040
T t
oy e .0 | 29% | 2u3 | =2d4s | 248 | zy3
pH (S.U.) <2.97
4 DO (mg/L) 80
1000 mg NaClVL | Conductivity :
(pmhos/cm) SIS
T t
(og;xpera ure 2.0 248 2.3
pH (S.U.) g8.04
DO (mg/L) B.\
1200 mg NaCV/L | Conductivity
(pmhos/cm) 220
Temperature
-°C) S0
pH (S.U.) 8. 04 1.491
DO (mg/L) 8.2 8.4
1400 mg NaCVL | Conductivity
' (pmhos/cm) 2800 24(0
Temperature
(°C) &Q\ﬁc Z"l.a
STOCK Conductivity SRy =
{umhos/cm) 130000 BTN ; L
Initial Final Initlal { Final Initial




£nvironmental Testing Solutions, Inc. Page 6 of 6

Species: Ceriodaphnia dubia
CdNaCLCR #: _19

Analyst | Gt A Cél
Concentration Parameter T R R ] Aty y B o
pH (S.U) B2 8.00 | 8.l A% | 8.21 gos | .10 8.00

DO (mg/L) 74 | 41 | 82 lecz or]l 38 | 80 38 | 8.1

CONTROL Conductivity
L . | (umhos/cm) 2495 | gl 0% { 205 4 263

Alkalinity

(mgcacoyr) |\ Ll S Ll
Hardness

(mg CaCO,/L) \14 2 Bd : 84

Temperature
(°Clp u 24.3 24 | =4 243 256 |

pr(S.LL) 8 | 6 OO0 800

;
I
|
(
|
|
|
I
i DOmg) | 8. | 8.0 | B3
|
|
|
|
|
|
|
I
|
|

_ 6..0

600 mg NaClL Conductivity
(pmhos/em) | 1440 |SmagasE] 1440

'(Eec';'p raTe 1 243 | 244 | =43 2473 | 250
pH(SU) ° 8.08 | 1438 8.00 1821 o1 388 |1 .04
DO (mg/L) 8. S0 . 239,68 20 8o 1139

800 mg NaCVL | Conductivi : '
e m%:s‘;clm)ty (ALlo) 2000 B 1860

(’l;g;xperature 2473 2u.(p 243 z4.9 z4 4 243 ZS.te

pH (S.U.)

8.00 | 267-] 8.12 39z | 8.08

DO (mg/L) ' 8.3 B\
1000 mg NaCVL | Conductivity o '
(umhos/cm) e | 2220 i 210
('I;(e:r)npernture 247 24, 24.3 z5..
pH (S.U) B.oo | 3921 g1z | 80 ]8.00
DO (mg/L) g4 2 8.1
1200 mg NaCVL | Conductivity Al
{umhos/cm) SRR Z9do
'(Io‘ecx;xperzture 243 z4.p 2473 Zs.L
pH (S.U) 8.00 G047
“ [ DO (mgL) 8.5 B4 1
1400 ing NaCl/L.  }§ Conductivity
{ (umhos/cm) 29/0 zqzo
('{f:';‘pemure 243 | zdew | =243 2s,, | 241

STOCK Conductivity
{umhos/cm)

Al s B — B

Initial Final Initial Final Initial Final Initial Final




ey gt ¢ g (YanGLUvalin 1 LIllErent) NAVIUNAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Neme __ TVA SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2DOO e e e e e e
— o _(NTERQFFICESB:2M) ___ __ _ _ __—_— —— TN0026450 103 G F - FINAL
———SQDDY-DAISY__ _TN37384 ____ __ __ _ __ __ PERMIT NUMBER DISCHARGE NUMBER] LOW VOL. WASTE TREATMENT POND
Fadlity___TVA.SEQUOYAHNUGLEARPLANT _ EFFLUENT
Location  HAMILTONGOUNTY _ _ _ __ __ —_— ——— IONITQRING PERIO ——
YEAR| MO | DAY YEAR | M D
“** NO DISCHARGE il
ATTN: Stephanie A. Howard From| 04 | 02 | 01 ) Toj 04 | 02 | 29 ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION téo. FRE%tFJENCY swsvéa
X
AVERAGE MAXIMUM UNTTS MINIMUM AVERAGE MAXIMUM UNTTS ANALYSIS
PH SAMPLE Rk hhhhR Nhdhhidh . A LA ddl ] . 14129 GRAB
MEASUREMENT 7.0 8.5 12 0
00400 1 0 O ' TG PERMITAS |40 ansnhanacizyis FIpARRREEAL L 2 . : @m«nuuuﬂ o | e el su vire THREEIf
“REQUIREMENT, : 3P W i AR & _ V ;
EFFLUENT GROSS VALUE Eibeetciebbdil b “%MINIMUM,_ PR r.'.;-,.;-.»,.f- Vi MAXINUM ™
SOLIDS, TOTAL SUSPENDED SAMPLE Ty 17
MEASUREMENT 26 24 19
00530 1t 0 O “igyw PERMIT 75 LBSIDY [Tiies MGIL
EFFLUENT GROSS VALUE Biliriepie e ; o
OIL AND GREASE SAMPLE 26 PP <5 19
MEASUREMENT
00556 1 0 O $31 PERMIT;35:c s LBS/DY ?lm“““r“;f :* 513:3%15 | ; =l MG
EFFLUENT GROSS VALUE et i [ DAiLYAMva» A R MOTAVG e DAlLY MX
FLOW, IN CONDUIT OR THRU SAMPLE 640 RRAARR PYYPewe .
TREATMENT PLANT MEASUREMENT 1182 1.64 03
5 o 0 .’u:{‘.PERMn': '.‘,’4 _(5: (. D P
s00%0 1 “REQUIREMENT? |:1'%: REPORT; MG
EFFLUENT GROSS VALUE i i A s l,,MorAVG,J
SAMPLE
MEASUREMENT
L1 PERMIT.507: [
LREQ!{{REMENT i
e UL M Y K.
SAMPLE
MEASUREMENT
"2yl PERMIT 735 = F"’\‘:l'»- AT
3 REQUIREMENTR ﬂ, ) i
AN A T " REA
SAMPLE
MEASUREMENT
P PERMIT i ?;‘JK"‘“J{
JREQUIREMENT iy
P I YRR ot V“;\"
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [t Certify under penatty of law that this documeni and afl attachments wera prepersd undef my TELEPHONE DATE
direction or supervision in accordance wllh & system designed to assure that qualified personnel /&W a
Richard T. Purcell wopodvmh«wwm t 'tm- ma - a ‘eg';swmmg'h?ﬂw%ljmg p’n?.mw
sons manage system, or e persons dir responsible for g3
s . [formetion, the nformation subrmitted 13 cf?'m Pest of my knowtodge and belel, roe, Principal Environmental Engineer | 453 g43.6700 | 04 | 03 | 0o
te Vice President accurata, and complete. | am aware that thers are significant penafties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
finformation, including the possibitity 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 atfachments here)
TBS was aligned to YP on 2/9/2004 from 0950-1610 and on 2/17/2004 from 1020-1707.

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




v meermaGeens cwsevren  ULLUIANT UISUHARGE ELIMINATION SYSTEM (NPDES)  MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No, 2040-0004
Address  _RO.BOX2000 _____ _ _______ —————
— __(NTEROFFICESB2A} ___ TN0026450 107 G F - FINAL
— = ~SQDOY - DAISY__ ._.TN_:’M“ _____ _— PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Fadiity___TVA - SEQUOYAHNUCLEARPLANT_ __
Location HMAMILTONGOUNTY _ _ _ JONITORING PERIQ EFFLUENT
EAR | MO | pay YEAR | MO | DAY
** NODISCHARGE [ | **
. ; From{ 04 | 02 | 01 | To| 04 | 02 | 29
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, [FREQUENCY s;‘\ry;qués
EX
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
pH SAMPLE P22 21%] T a1y . Athdhhhd - 5171 29 GRAB
MEASUREMENT 7.6 7.8 12 0
00400 9 0 0 . PERMIT: =507 -'},aaaaatnnm,_{‘ g*y:f’ihﬁtttil,;z;: PYPS 7;3"“:.:‘6 0?.' su
i 3 Fplas kL na
\EFFLUENT GROSS VALUE !R‘EQE’."iEM_, Tolu RIS AniNimomE
PHOSPHORUS, TOTAL (AS P) SAMPLE g v ieavees 19
MEASUREMENT
00665 1 0 O -\R.Aé QP{;:II;MELFE N;T., AR ] S ‘nnué;,o}; LLd MG/L
EFFLUENT GROSS VALUE j,a.f-,,.‘.‘;,s PN $ f' FEr VAt !
SOLIDS, TOTAL SUSPENDED SAMPLE - hudakaoiodaioled hbdadobobobied 19 0 5129 jCOMPOS
MEASUREMENT
00530 1 0 0 %% PERMIT. & Rl T o MGIL [comPos
[EFFLUENT GROSS VALUE {REQUIREMENT. RIS F : b i
OIL AND GREASE SAMPLE . fubadalidebob hadadedckabdoied 19 0 5729 GRAB
MEASUREMENT
00556 1 o 0 : S PERMer L B b MG/ }?,‘GRAB’,‘
EFFLUENT GROSS VALUE LREQUIREMENT, e dERRY e : S e
COPPER TOTAL As CU SAMPLE - (22212123 Ia122222 3 5 I 29 COMPOS
) ¢ ) MEASUREMENT * 0.010 19 0
01042 1 0 0O e e MGL |ix | CoMPOS
EFFLUENT GROSS VALUE e SAINTRTAS, & : . : ¥ EED R
IRON, TOTAL (AS FE) SAMPLE wavrare aearnae . waneare werarres 1.00 0 | 5/29 |comPos
MEASUREMENT . 19
01045 1 0 0 2 PERMITS k[ awaaannn Wil MGL |, 2| cOMPOS
EFFLUENT GROSS VALUE ;REQUIREMENT:!| :
FLOW, IN CONDUIT OR THRU SAMPLE 3 PTPTTET Ak A E - 0 5729 | CALCTD
TREATMENT PLANT MEASUREMENT 0
50050 1 0 0 %31 PERMIT: ol MGD Eay .| cALCTD
EFFLUENT GROSS VALUE REQUIREMENT: st
]
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [i Cerlity under penalty of Jaw that ihis document and el altachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with 8 systam designed to assure that qualified personnel Dm‘ m d}_ C
Richard T, Purcell property 3;\(0'” and evaluate the information submﬂ::. B’aytod on mlryb ':n’zwy v.:‘ m::n of .
persons man the system, or those persons directly responsi lor ga 1 0 H )
Site Vice President information, he lnformaion subrmitted s, {0 the bestof my kevowlecige and beflel, s, Principal Environmental Engineer 423 8436700 | 04 | 03 { 09
1ie Vice Fresiden accurate, and complete. | am awars that there are significant penalties for submitting falss SIGNATURE OF PRINCIPAL EXECUTIVE
information, inctuding the possibility of fine and imprisonment for knowing viotations. OFFICER OR AUTHORIZED AGENT - AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED ~ CODE

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

Metal Ponds were released from 2/12/2004 through 2/16/2004. No phosphorous bearing cleaning solutions were used.

EPA Form 3320-1 (REV 3/99)

Previous edilions may be used

Page 1 of 1




et U ¢ auiy (Valliel OCalon i Uiterent) NAIIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

y_gm_e _ .I.VA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No, 2040-0004
Address __P.O. BOX 2000, ——— e
o __(NTEROFFICESB-2A) — TN0026450 110 G F - FINAL
____§@D_Y_ DAISY___TN37384_ __ PERMIT NUMBER DISCHARGE NUMBER] RECYCLED COOLING WATER
Fality___TVA .- SEQUOYAH NUCLEARPLANT_ ____
Location . _HAMILTONGOUNTY 1ONITORING PERIQ EFFLUENT
EAR 1 _MO I DAY EAR Y MO | D
*** NO DISCHARGE .
. From) 04 | 02 | 01 | To|l 04 [ 02 | 29
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE a2 LTs hARAAARE . wRARRAh
MEASUREMENT 12
00400 1 0 O 0% PERMIT 2t [ent enmanana it Dk o] I LY 0T 0 ,*j-q{».ty g |k sensel sy
1 ,‘lsw H & i N2 ¢ A b W
EFFLUENT GROSS VALUE &’58,2’551"'\‘?,',‘7‘, R MINIMUNM S ;,.
SOLIDS, TOTAL SUSPENDED SAMPLE - wnereree ;
MEASUREMENT 1
00530 1 0 O s PERMITY M R R MG
EFFLUENT GROSS VALUE 5'3‘”?‘3‘![’35’45,3‘, Wl : : ;
OlL AND GREASE SAMPLE e PrYTer “
MEASUREMENT 19
00556 1 0 0 4=« PERMIT SpEphanrnsskito Lo ﬁ.ﬁﬁ."ﬁ 114‘ PYYYS MGIL
d ) L i St T e Y A0
EFFLUENT GROSS VALUE i E°;}"§E“£E"T5 T e | SERER f A SR E A et
CQPPER‘ TOTAL (AS CU) SAMPLE WhAARARA NaAhhih . whhkRbaR whakRhER
MEASUREMENT 19
01042 1 0 0 uv;-nnnn,;';z‘ "l'gti"ttia W bhhe v ankakdan 708 1‘f‘1‘ ARARARAR: "\."' MG/  |#a COMPOS
‘ G S 5 W eeadendadilitecun & ot e
EFFLUENT GROSS VALUE ; ! ,€5’r§., kel it '?.‘I B X :
IRON, TOTAL (AS FE) SAMPLE . wkhhkdhd e . Wk RE S WhAARhed
: MEASUREMENT .- 19
01045 1 0 0 i1 PERMIT. ot |- 4"**“"4*‘ ol hnes MGIL ; |COMPOS
EFFLUENT GROSS VALUE <REQUIREMENT:'| > » A o R
PHOSPHORUS, TOTAL (AS P) SAMPLE kR Raty . AhhR Ay kAR
MEASUREMENT 19
00665 1 0 O o Y PERMIT iy il v pwinivigieidel MG/L COMPOS
lEFFLUENT GROSS VALUE {REQUIREMENT, |4 3
FLOW, IN CONDUIT OR THRU SAMPLE 03 Yy ey PO .
TREATMENT PLANT MEASUREMENT
50050 1 0 0 t;{"n #PERMIT ;> 8. ,.‘s REPORT?:J(\ 2 REPORT’"* MGD ;f:‘;{f‘"“' k] ﬂ:’,nun-"r-- E1P sonn '.'PA.“’YY Cﬁ}CTD;
|EFFLUENT GROSS VALUE % ‘» MOIAVG ! q; DA“.Y. MX7» WA 3 e IR ‘
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER i Cortity under penalty of faw that this document and all altachments were prepared under my (”@UCM CI, TELEPHONE DATE
direction or supervision in eccordance with a system designed to assure that qualified personnel a
Richard T. Purcell properly “q:‘lohor and c:’kme 'tho No;n:ibn wnmdgd. B';sod on my'h?mry %l‘ the person or MQ_,
persons manage the system, or those ons directly responsible for gathering the H
Site Vice President Enformalion, the formation subimilted ls, 1o the best of my knowledge end befief, s, Principal Environmental Engineer 423 8436700 | 04 | 03 | 09
fie Vice Fresiden occurse.and camplte | am awers hal hereara sgifican ponale for submiting flse SIGNATURE OF PRINCIPAL EXECUTIVE
. ng posst ine SONM: or knowhg ations.
TYPED OR PRINTED N OFFICER OR AUTHORIZED AGENT é%%AE NUMBER YEAR] MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PARAMETER QUANTITY OR LOADING

QUALITY OR CONCENTRATION
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NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments wera prapared under my TELEPHONE DATE
direction or supstvision in accordance with a system designed o assure thet qualified personnet a
Richard T. Purcell properly gather and evaluste the information subrmilted. Based on my lnquiry of the parson of {L{),DI(L(LLL
|possons who manesge the system, or those persons dn‘octly responsible for gathering the
Site Vice President formation, tha information submitted I . o the bast oy knowledge and befil, trve, Principal Environmental Engineer | 453 g43.6700 | 04 | 03 | 09
fte Vice Presiden accurate, end complete, | am aware that there sre significant penalties for submilting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED A . CODE 4

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

Operations performs visual Inspections for floating debris and oll and grease during all backwashes,

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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“$y5 PERMIT 347 | 1

et ety s ULLUTAND UIUHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR _P_L_@E e DISCHARGE MONITORING REPORT (OMR) (SUBR01) OMB No. 2040-0004
Address PO BOX 2000, e e e o
— _ __T(NTEROFFICESB2A) _______ ™ TN0026450 117 G F - FINAL
—.——__SODDY-DAISY __TN37zaes __ __ __ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Faclity___TVA - SEQUOYAHNUCLEARPLANT
Location HAMILTONCOUNTY _ __ _ — — ——— — IONITORING PERIQ EFFLUENT
, From o&;‘ :;ch %A: To Ygﬁ“ 'g; ng *+ NODISCHARGE [ ] *
ATTN: Stephane A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, FREQUENCY sgxgw
EX E
AVERAGE MAXIMUM UNITS MINIMUM "~ AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE wanavens seeanaer ” werraren P 0 9 0 | 1729 | VISUAL
MEASUREMENT A .
01345 1 0 0 e i [pmaasaanin o [ REPORT:Y!: | PASS=0 ‘r}\{l$UAL.
EFFLUENT GROSS VALUE , ; MO TOTAL | FAIL=1 W 7
OIL AND GREASE VISUAL aarere e areanan v VISUAL
MEASUREMENT 94
84066 1 0 O 553 PERMIT74 YES=1 |oyisaaneneuribil R ey B
[EFFLUENT GROSS VALUE 55-9}?!%??‘5"": NO=0 g‘;«.-ia.i‘}i LR :
SAMPLE
MEASUREMENT

ryRey
,!}é"f\n'x

4:PERMIT: 2 [
EQUIREMENT.

e p bl AN Bht

7REQUIREMENT; | ¥ Lo fec

&E"I‘E*WBE'M‘WUX L A “f{::;ff-_z ﬁ,é‘-z
SAMPLE

MEASUREMENT

2L
SAMPLE
MEASUREMENT

7 PERMIT 7, | ¢
,REOUlREMENT i

et R e

aal

SAMPLE
MEASUREMENT

#35 PERMIT. 2050 b
L REQUIREMENT

?‘va PRl el A

P
AHCRE
h

SAMPLE
MEASUREMENT

S PERMIT s it
; REQU REMENT'* :

e I JARY NN

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Ceriify under penally of law that this document and afl attachments were prepared under my ’ J TELEPHONE DATE
direction or supervision in accordance with s system designed to assure that qualified personnel 'L(L 0
Richard T. Purcell property gather and w‘:nmale the information submitted, Based on w'.hquky of the person or .

persons who manage the system, or those persons directly responsible for gathering the s

Site Vice President [itormation, te information submitted s , to the best of my knowledge and belif, trus, Principal Environmental Englneer | 453  g43.6700 | 04 | 03 | 09

ite Vice Fresiden accurate, and complate. | am aware that thers are significant penalties for submitling fatse SIGNATURE OF PRINCIPAL EXECUTIVE

linformation, inctuding tha 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)
Operations performs visual inspections for floating debris and oll and grease during all backwashes,

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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samerues mvvienon LLNANIUN SYSIEM (NPDES)  MAJOR 4 Form Approved,

Hame ___ivA-SEUUUYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 20400004
Address_ _P.0. BOX 2000 -
o __(NTERQFFIGESB2N ___ TN0026450 118 G F - FINAL
————_.SQDDY-DAISY___TN37384 ____ __ _ __ __ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Fadily __TVA-SEQUOYAH NUGLEARPLANT_ __
Location _HAMILTONGOUNTY ____ _ _ — — ———"— 1ONITQRING _PERIQ EFFLUENT
YEAR | MO DA ([EAR | MO | DAY
*** NO DISCHARGE
. ; From| 04 { 02 { 01 | To|l 04 | 02 | 29
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, [F RE%[;ENCY SwPLE
EX PE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

OXYGEN, DISSOLVED (DO} SAMPLE TR e - PYYYTrTe PP

MEASUREMENT 19
00300 1 0 O : 535 PERMIT :22% : unnh,,;?;. 1Yy sy an MGIL
EFFLUENT GROSS VALUE {REQUIREMENT :
SOLIDS, TOTAL SUSPENDED SAMPLE ” 19

MEASUREMENT
00530 1 0 O L PERMIT iy b SEREER1005550%| MO

3 b 3 "»:q At
EFFLUENT GROSS VALUE § i%Q?l‘fE!‘EHTt f{ IDAILY MXE:
SOLIDS, SETTLEABLE SAMPLE o 25

MEASUREMENT
00545 1 0 O % PERMIT 2 se weas ML/L
EFFLUENT GROSSVALUE ‘QQ’UTEME"I i :
FLOW, IN CONDUIT OR THRU SAMPLE rivheans FerEv "
TREATMENT PLANT MEASUREMENT 03
50050 1 0 0 } “" :;' MGD i w\_ *f':,.,t.‘,',:*' s o - .‘
|EFFLUENT GROSS VALUE e Xl T Sista "BATCH’

SAMPLE
MEASUREMENT

I MR B
,\‘t)‘}r“Z &
2 A3 |3

r/‘x..:[;y""" bk ol P
~

SAMPLE
MEASUREMENT

Lot PERMIT -2kt
”REOUIREMENT

v.‘f[.urr J o Y

SAMPLE
MEASUREMENT

*PERM”"fi}’; Ry

¢ N

‘%"9-::' "“’lii'*“’a ";u P

4[5 2

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |i Certify under penatty of {aw thal this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to sssure that qualified personnel

Richard T. Purcell properly gather and evaluste the information submitted. Based on my inquiry of the person or
jpersons who manage the system, or those persons direcily responsible for gatheting the
[ , the information submitted is , t of my knowledge fi X
Site Vice President formation, the tion s , 1o the best of my and befief, true

accurate, and completa. | am aware that thers ara significant penalties for submitting false
information, including the passibility of fine and Imprisonmeant for knowing violations,

TYPED OR PRINTED

Principal Environmental Engineer 423 843-6700
SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT . AREA NUMBER
: CODE

TELEPHONE DATE
04 03 09
YEAR{ MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference sl 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
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