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

November 11, 2003

State of Tennessee .

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

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah

Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR

OCTOBER 2003

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

Sincerely,

Stephanie A. Howard

Acting Environmental Supervisor
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

ATTN: Document Control Desk
Washington, D.C. 20555

Pravted on recyenad pager



PERMITTEE NAME/ADDRESS (Includa Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name  TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ __ . __ ——— e
o _ _(NTEROFFICESB28) _____ _ _ — ———™ TN0026450 101 G F - FINAL
——--SODDY-DAISY___TN37384 __ _____ . ___. PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
fgcmv__TV_/_\_-ggJQw_wCLEA_g .E_l.A_N.T ______ EFFLUENT
location _HAMILTONGOUNTY __ __ _ _ __ _— ———— JONITORING_PERIO U
YEAR | MO | DA YEAR | MO | DAY
*** NO DISCHARGE soe
ATTN: Stephanie A. Howard From| 03 | 10 | 01 | To[ 03 | 10 | 31 ] ,
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY sexmée
EX p
, AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG, SAMPLE bbb i haaiabaddedebed . haadaledelolded ekl 24.6 04 0 31/31 |MODELD
CENTIGRADE i MEASUREMENT
00010 2 0 0 £ PERMIT Lio | oiiaaasanan 0o, AWaRARRR (o] v .2+> 30,5+ | DEG.C. [ -1 "SEE- | CKREQ
INSTREAM MONITORING AREQUIREMENT [+ =77 - T [ e it o DALY MX SrilpERMIT |
TEMPERATURE, WATER DEG. SAMPLE weerreen seseani - weervay 37.7 04 0 | 31/31 |RCORDR
CENTIGRADE MEASUREMENT
00010 1 0 O o PERMIT.i-fih.  #seddass oo [0y - daaatden. . phas Beulaloiole nlabivlleiriok) . 'REPORT | DEG.C. |.: ‘V,SEE\_-‘; .CK R_EQ
EFFLUENT GROSS VALUE (REQUIREMENT | o7t e il U BAILY X | PERMIT | -
PH SAMPLE AR NY hhdh bk " L2222 222 10731 GRAB
MEASUREMENT - 71 7.4 12 0
00400 1 0 O Lo PERMIT o [ asseswnacs 1o : seae : tint 90| SV - |WEEKLY [, GRAB
FFLUENTGROSSVALE | RECUREIENT L7 0 o MAXIMUN g R P
SOLIDS, TOTAL SUSPENDED SAMPLE hhb b it . falaiaiedobadoded 6 8 19 0 5131 GRAB
MEASUREMENT
00530 1 0 O ;2 PERMIT . [ e PRECTY T MGIL [, . [WEEKLY| GRAB_
EFFLUENT GROSS VALUE | REQUIREMENT.: e Y gt £
OIL AND GREASE SAMPLE snannens e . *aanaa. 19 0 5/31 GRAB
MEASUREMENT
00556 1 0 O 2o PERMIT oy far oo wtaasana o100 ewaanane, whee e wewsamen o B [0 020 i MGIL B WEEKLY - GRAB
EFFLUENT GROSS VALUE REQUIREMENT |7 731" »iin RN T Mo AVG 1T DAILY MX N I S
FLOW, IN CONDUIT OR THRU SAMPLE *eebivan 1590 kbbb riakobrdable bbbt - 0 | 31/31 {RCORDR
TREATMENT PLANT MEASUREMENT 03 '
50050 1 0 0 i PERMIT e | ot SARSARER o 20 /[ e REPORT’ A MGD R 11212 2] ST RRERRERR el | L R RRRRRAR Ladid - .| CONTIN'|RCORDR
! CREQUIREMENT [|* "'y i &) A s s i st ' ri g : 2 Bt Mt
EFFLUENT GROSS VALUE REUUIREVENT el DALY MX R R :Jous ._
CHLORINE, TOTAL RESIDUAL SAMPLE bhdib it d befudadobdboded - hainbaaoododd <. 32731 GRAB
MEASUREMENT 0.012 0.018 19 0
50060 1 0 0 [ cPERMIT (o o abesaaan. o]0 aneennan, o | wise o), aanaaan s s vl 20,068: | MG . |- WEEK- | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT | ="~ ’ L LR T D INST MAXC “pAYS |
NAMEITITLE PRINCIPAL EXECUTIVE OFFICER [! Centify under penatty of law that this document and alt attachments were prepared under my - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualdied personnel a
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or MW’ .
persons who the , Of thos s direct| ible for gathering the N : :
Ste Vi . Enformation, the information subritted 5. 1 e best f ay knewfodge bnd seie, s Acting Environmental Supervisor | 453 g436700 | 03 | 11 | 13
ite Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and impnsonment 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)

No closed mode operation. The following injections occured: 1. PCL-222 (max. calc. conc. was 0.058mg/L--fimit 0.100mg/L) 2. CL-363 (max. calc. conc. was 0.009mg/L.—limit 0.100mg/L) 3. PCL-222/PCL-
401 (max. calc. conc. was 0.025mg/L--limit 0.100mg/L) 4. H-130M (max. calc. conc. was 0.025mg/L-limit 0.050mg/L) 5, H-130M (low detection level analytical method was 0.046mg/L~limit 0.050mg/L))

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility NameALocation if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 _ __ . _ . _______
o ___(NTEROFFICESB2A) TN0026450 101 G F - FINAL
———.S0DDY-DAISY __TN37384 __ ___ __ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE'
Facilty _TVA- SEQUOYAHNUCLEARPLANT__ ____ ___ EFFLUENT
location _HAMILTONCOUNTY _ _ AONITORING_PERJO
EAR | MO | DAY YEAR | MO | DAY
*** NO DISCHARGE il
ATTN: Stephanie A. Howard From| 03 [ 10 [ 01 | To[ 03 | 10 | 31 ) L] o
NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. me%gmcv swPéE
EX P
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - C' RATE OF sAMPLE Rhhdhhdd 112232223 - ET 21T T3 P2 212232113 0'2 62 0 31 /31 CALCTD
CHANGE - MEASUREMENT
82234 1 0 O o8 PERMIT » 2 bl DEGC ;CQN‘TIN (_IQLCTD
EFFLUENT GROSS VALUE "REQUIREMENT /| 7.7 g i3 MR =i yels s e
TEMP. DIFF. BETWEEN SAMP, & SAMPLE LA LAl hakdabobodoboded . bbbt bhhbbbbid 04 0 31/31 | CALCTD
UPSTRM DEG.C MEASUREMENT
00016 1 S O S PERMIT - o iaewsnnan o T annnaran o] wenn Focramamanne T e nan | DEG. C. "CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT |- S U RS vous |
BORON, TOTAL SAMPLE babedodedadedol ieaiaiaiaialel . <0.2 <0.2 19 0 13 GRAB
MEASUREMENT
01022 1 0 O v PERMIT. .~ |- waen MG/L ONCEI ] GRAB
EFFLUENT GROSS VALUE -REQUIREMENT .| MONTH' |~ =54
SAMPLE .
MEASUREMENT
o *PERMIT., 7
- REQUIREMENT-
SAMPLE
MEASUREMENT
<o PERMIT, ©. - | s
‘REQUIREMENT |° -
SAMPLE
MEASUREMENT
4 “PERMIT .. | 5
REQUIREMENT
SAMPLE
MEASUREMENT
REQUIREMENT | /"% .
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Certity under penalty of taw that this document and all attachments were prepared under my . H 30 l TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel WW &
Richard T. Purcell Iproperty gather and evaluate the information submitted. Based on my inquiry of the person or .
persons who the system, or those persons directly responsible for gathering the 7 H o
. etormation, e nfomalion submited .15 e Bet 0 oy Koeesrodn ot St b Acting Environmental Supervisor | 453 g436700 |03 | 11 | 13
ite Vice President accurate, and complete. | am aware that thers are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibitity of fine and imprisonment for knowing violations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CopE

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

CCW data for October 2003 is attached.

EPA Form 33201 (REV 3/99)

Previous editions may be used
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CCW CHANNEL

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

10/20/2003 0812 < 0.5 mg/L 10/23/2003 2306 JBR EPA8015B

CCW TRENCH

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

10/20/2003 0815 <0.5mg/L 10/23/2003 2344 JBR EPA8015B




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT _ DISCHARGE MONITORING REPORT (DMR) (SUBRO1) OMB No. 2040-0004
Address _PO.BOX2000 ____ __ _ .
 _ _ (NTEROFFICESB.2A) _ . ___ _ _ _—— TN0026450 101 T F - FINAL
———-SQDOY-DAISY__ _TN37384  __ __ __ ______ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facity__ _TVA - SEQUOYAHNUCLEARPLANT _ __ _ EFFLUENT
Llocation _HAMILTONCOUNTY __ _ _ _ AONITORING_PERIQ
- From| 63 | 10 [ 01 To[ 03 [ 10 [a1] ~ Noviscwarce [] -
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FREggENCY SI;_PYASLE
EX E
AVERAGE MAXIMUM UNMTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS -
1C25 STATRE 7DAY CHR SAMPLE shrerene sarisaan . >100 erwsaras P — o | 1790 [compos
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 L PERMIT. &, [ or, whasaman: - o] oo pranen Ly seun ;: ~43.9: ,avaswsess o] Cesteneas oo IPERCENT| | QUART- |COMPOS
EFFLUENT GROSS VALUE REQUIREMENT | .~ ./ ™ - TR A I e : COVERLY [
IC25 STATRE 7DAY CHR SAMPLE Db bt iabebeidniaied " >100 bbbl hakddeboddd 0 1/90 |COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O *PERMIT .2~ e e “#aasssan- - IDERCENT| .. | QUART- |COMPOS
EFFLUENT GROSS VALUE RE°U‘REME"T MIMINUM g SUERLY |
SAMPLE
MEASUREMENT
" PERMIT ;
REQUIREMENT
SAMPLE
MEASUREMENT
s~ PERMIT +2,"- p
REQUIREMENT :
SAMPLE
MEASUREMENT
PERMIT: ;
REQU!REMENT
SAMPLE
MEASUREMENT
. PERMIT - - [
REQUIREMENT ‘
SAMPLE ‘
MEASUREMENT
-> PERMIT "~
REOUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [! Certify under penatty of law that this document and all attachments wera prepared under my N ' TELEPHONE DATE
direction of supervision in accordance with a system designed to assure that qualified personnet a_
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manags the system, or those persons directly responsible for gathering the Acting Environmental Supervisor .
. i information, the information submitted s , to the best of my knowledge and belief, trus, 423 843-6700 03 11 13
Site Vice President accurate, and complete. | am aware that there are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED finformation, including the possibility of fine and imprisonment for knawing violations. OFFICER OR AUTHORIZED AGENT AREA | NUMBER |YEAR| MO | DAY

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

Toxicity was sampled October 5 -10, 2003. Report is attached.

EPA Form 33201 (REV 3/99) Previous editions may be used
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November 6, 2003

Ruth Ann Hurt, SB 2A-SQN
SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, H130M SPECIAL STUDY, OCTOBER, 2003

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing using
fathead minnows and daphnids. Outfall 101 samples collected October 5-10, showed no
toxic effects to fathead minnows or daphnids. The resulting IC;s values for both species
were > 100 percent. Exposure of fathead minnows and daphnids to intake samples resulted
in no significant differences from controls during this study period.

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

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

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CEB 3A-M

Attachment

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

SQN H130M-October 2003m



TENNESSEE YALLEY AUTHORITY
* TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: November 6, 2003

1. Facilify / Discharger: Sequoyah Nuclear Plant / TVA

2. County/State: Hamilton/ Tennessee

3. NPDES Permit #: TN 0026450

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: 29924
8. Outfall Tested: 101

9. Dates Sampled: October 5-10, 2003

10. Average Flow on Days Sampled (MGD): 1582, 1584, 1585

11. Pertinent Site Conditions:

H130M was injected from October 5-10, 2003. The dates and times for the H130M
injection are in the following table.

Date/Start Time Date/Ending Time

Injection Location (EDT) (EDT)

Essential Raw Cooling Water (ERCW) 10-6-2003/1005 10-7-2003/1004

B Train - -

Raw Cooling Water (RCW) 10-8-2003/1000 10-9-2003/0959
12. Test Dates: October 7 - 14, 2003

13. Test Type: Short-term Chronic Definitive

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




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

Pimephales promelas: UV treated Qutfall 101: 10.98, 22, 43.9, 72, 100
UV treated Intake: 100 .

16. Permit Limit Endpoint (%): Outfall 101: 1C;5=43.9%

17. Test Results: Outfall 101: Pimephales promelas: I1C>s > 100
Ceriodaphnia dubia: 1Cys> 100

UV treated Outfall 101: Pimephales promelas: 1C,5 > 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 October 5-10, 2003, showed no toxic effects to
fathead minnows or daphnids. The resulting IC,s values, for both species, were > 100
percent. Exposure of fathead minnows and daphnids to intake samples resulted in no
significant differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples, suggesting that pathogenic
bacteria were not present.



V)

METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:
Date Date ] e Date
: Arrival | Initial

Sample | (MM/DD/YY) | (MM/DD/YY) Tempa TR‘C"‘* (MM/DD/YY)/

D Time (EDT) Time (EDT) €O | (mgl) Time (EDT)

Collected Received Used

10/05/03 1357 to ' 10/07/03 1245

101 10/06/03 1257 | 10/07/030942 | 08" | <0.10 | /00/03 1237
10/05/03 1413 to 10/07/03 1245

Intake 10/06/03 1313 10/07/03 0942 0.9 <010 | 1000103 1231
10/07/03 1330 to : 10/09/03 1233

101 10/08/03 1230 | 10/09/031000 | LIT | <0.10 | ;4,603 1235
10/07/03 1347 to 10/09/03 1233

Intake 10/08/03 1947 10/09/03 1000 08 | <0.10 | ;0n0/03 1235
10/11/03 1219

101 1%3%%;?335‘° 10/10/03 1931 %g <0.10 | 10/12/03 1228

: 10/13/03 1231
10/11/03 1219
Intake 1%‘;%%;?3259 10/10/03 1931 2.1 <0.10 | 10/12/03 1228
10/13/03 1231

*TRC = Total Residual Chlorine

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

arrival.

4. Sample Manipulation:

Samples from Qutfall 101 and the 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 A Ceriodaphnia dubia

Test Organisms:

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

2. Age: 20.75 —=22.25 -hours old < 24-hours old

Test Method Summary: -

1. Test Conditions: Static, Renewal Static, Renewal

2. Test Duration: 7 days Until at least 60% of control
- females have 3 broods

3. Control/ Dilutic;ﬁ Water: Moderately Hard Synthetic Moderately Hard Synthetic

4. Number of Replicates: 4 10

5. Organisms per Repliéate: 10 ' 1

6. Test Initiation: (Date/Time)
Outfall 101: 10/07/03-1245 EDT .10/07/03-1212 EDT
UV Treated Outfall 101: 10/07/03-1232 EDT

7. Test Termination: (Date/Time)
Outfall 101:  10/14/03-1226 EDT 10/14/03-1200 EDT
UV Treated Outfall 101: 10/14/03-1244 EDT

8. Test Temperature: Outfall 101: Mean =25.1°C Mean = 25.1°C
(24.6-25.6°C) (24.6-25.5°C)
Test Temperature: UV-Treated Outfall 101: Mean = 25.1°C
(24.6-25.7°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 analvzed daily for pH and dissolved oxveen.

10. Statistics: Statistics were performed according to methods prescribed bv EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted October 7- 14, 2003 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 100 100

22% 100 100 100 100 100 100 100

43.9% 100 100 100 100 100 100 100

72% 100 100 100 100 100 100 100

100% 100 100 100 100 100 100 100

Intake 100 100 100 100 98 98 98
Mean Dry Weight (mg)
Test Solutions ' (replicate number

(% Effluent) 1 2 3 4 Mean
Control 1.120 1.016 1.105 1.029 1.067
10.98% 1.123 1.166 1.084 1.156 1,132
22% 1.240 1.105 1.169 1.206 1.180
43.9% 1.233 1.071 1.060 1.193 1.139
72% 1.165 0.951 1.219 1.258 1.148
100% 1.236 1.120 1.143 1.206 1.176
Intake 1.142 1.134 1.100 1.212 1.147

I1C;y5 Value: >100% )

Permit Limit: £3.9 Calculated TU Estimates: <1.0 TUc*

95% Confidence Limits:

Eggi‘r Ii‘lnn‘;ltt g—_ﬁ Permit Limit: 2.3 TUc

*TUa= 100/LC501 TUc =100/ IC25



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results ofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted October 7- 14, 2003 using effluent from Qutfall 101.

(Type / Duration)

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% 100 100 100 100 100 100 100

43.9% 100 100 100 100 100 100 100

72% 100 100 100 100 100 100 100

100% 100 100 100 100 100 100 100
Reproduction (#young/female/7 days)

Test Solutions Data (replicate number)

(% Effluent) | 1 | 2 31415 6 7 8 |9 | 10 | Mean
Control 34130 (3431 ]133|35]30]32]33]|35] 32.7
10.98% 39138133 137{33}36]35]32]36] 31} 350

22% 39132 [35)34(35]37]34]36] 35| 32| 34.9
43.9% 42140 | 34 (34 137 [35]34]|39|35(35] 36.5
72% 40137 {37138 333813841 35]38] 375
100% 42134 | 35|35 )38 |42 38|39 34| 40| 37.7

ICys 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/ ICys




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

3. Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted October 7-14, 2003 using water collected from Intake.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#y.oung/female/7 days)
(% Effluent) Data (replicate number)
° 1123457678719 T10]Mean
Control 38130129 (37139383032} 34| 31] 33.8
Intake 40| 40 | 38 [ 32 {37 (36 ]36(32]|39]| 36| 36.6

No significant difference based on Homoscedastic t-Test




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

4, Results of a

Pimephales promelas Chronic 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted October 7 - 14, 2003 using effluent from Qutfall 101 (UV Treated).

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% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
72% 100 100 100 100 100 100 100
100% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 98

Test Solutions M??:pll)i(r:z:t?:tiugnh l:e(glg)

(% Effluent) |— 2 3 4 Mean
Control 1.069 1.156 1.173 1.233 1.157
10.98% 1.093 1.199 1.144 1.088 1.131

" 22% - 1.179 1.105 0.930 1.193 1.102
43.9% 1.156 1.216 1.197 1.107 1.169
72% 1.009 1.137 1.312 1.094 1.138
100% 1.241 1.266 1.216 1.233 1.239
Intake 1.225 1.197 1.035 1.221 1.169

IC25 Value: >100%

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

Permit Limit: NA

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCso: TUc = 100/ IC;s

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Date

Species Time | Duration | Toxicant | Results (IC;s)
Pimephales promelas October 7, 2003 1306 7-days KCl 614.8 mg/L
Ceriodaphnia dubia Qctober 7, 2003 1150 7-days NaCl 1020.4 mg/L
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated
Outfall 101, October 7 - 14, 2003.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
Control 253 24.9 8.0 7.3 7.60 7.34 286
246 - 2571247 - 251 78 - 84 | 63 - 82 | 752 - 7.66{7.05 - 7.60| 277 - 295
10.98% 253 24.9 8.1 7.2 7.61 7.33 279
“ 246 - 257|247 - 251 79 - 84 | 62 - 81| 753 - 768} 705 - 7.55]| 274 - 290
§ 229% 253 24.9 8.1 7.3 7.59 7.34 266
§ ? 246 - 2571247 - 251| 78 - 84 | 63 - 81 | 751 - 767| 7.10 - 757 262 - 276
= 43.9% 253 24.9 8.1 7.3 7.58 7.32 240
3 ' 246 - 257|247 - 251| 78 - 84 | 63 - 8.1 | 747 - 7.67|7.09 - 754|232 - 249
‘é 2% 25.3 249 . 8.0 7.2 7.54 7.32 208
E 246 - 2571247 - 251 | 78 - 83 | 59 - 82 }741 - 764|7.04 - 755]| 203 - 215
& 100% 253 24.9 8.0 7.2 7.51 7.30 172
246 - 2571247 - 251 7.8 - 83 | 59 - 82 | 735 - 7.63|7.00 - 753 ] 168 - 179
Intake 253 249 8.1 7.2 7.48 7.30 171
246 - 2571|1247 - 251| 78 - 84 | 61 - 80 {731 -.7.62|7.02 - 7521 167 - 177
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 25.1 24.6 25.7
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected October 5 - 10, 2003, showed no toxic effects to fathead minnows
or daphnids. The resulting IC,s values, for both species, were > 100 percent. Exposure of
fathead minnows and daphnids to intake samples resulted in no significant differences from
controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since
fish pathogens present in intake water have been the suspected cause of interference
(anomalous dose response and high variability among replicates) in previous toxicity
testing at Sequoyah. At the time this study was conducted, insignificant mortality
occurred in minnows exposed to non-treated and UV treated samples, 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.

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

Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST

ORGANISMS

L.

Pimephales promelas

None

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 us'ing 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 g/ KCl or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biomonitoring
October 7 - 14, 2003

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,
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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-October 10, 2003

Date PCL-401

mg/L
Copolymer

73| Towerbrom |7 PCL=
mg/l  [+5mg
TRC

Cuprostat- | H=
PF =
mg/l  |3Quiat;
Azole - |uian

03/12/1998}
03/13/1998|
03/14/1998 |
03/15/1998|;
03/16/1998*
03/17/1998|:
03/18/1998 0,018 -
09/08/1998] -
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998 -+~ <0.00
09/14/1998| -=.".0.
02/22/1999].+:< 0
02/23/1999};
02/24/19991 -
02/25/1999]
02/26/1999]|
02/27/1999] ", < 0.001
02/28/1999].¢ <0.

08/18/1999] -
08/19/1999|"
08/20/1999 |,
08/21/1999)
08/22/1999] -
08/23/1999 -
08/24/1999| >,

16



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-October 10, 2003

Date N7y Towerbrom | 5PCL=2227|  PCL-401 < | Cuprostat- | H-130M
Gl meL PUmELTL) meL (UmELul  PF o Kmei
: TRC  [:Phosphates] Copolymer "[.D o mglL  [GQuat.
T A e i Azole |wimainis
01/31/2000§ ¥ <0.002 0.009 :
02/01/2000{ - 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 | :; <0.0094 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
11/27/20011: 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} 5 <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
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

Mar'ch 12, 1998-October 10, 2003

Date «z},‘Sodmm, 5 Towerbrom |35RCI :222:9 PCL-401 ,‘*'9},-‘346'3" Cuprostat- | H OM
;-)‘Hypochlont’x | gL [ i mgl . |TmgL%| PF ‘3"‘
) TRC Copolymer ﬁ)M_AD mg/L -
g . P dnahdl  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]+ <0.0041 0.008
03/01/2002} <0.0041 0.008
05/05/2002] : - -
05/06/2002} - 0.02
05/07/2002|: - 0.02
05/08/2002] - - 0.019
05/09/2002 - 0.02
05/10/2002{: - 0.019
08/04/2002] - <0.0058 -
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| - 0.0152 0.018
10/06/2002| <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 -
01/13/2003]" <0.006 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
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,

March 12, 1998-October 10, 2003

Date 72| Towerbrom | .«CB-”3 3*
i mg/L .
TRC
06/15/2003|; <0.0045
06/16/2003 <0.0037
06/17/2003}: <0.0048
06/18/2003 ] <0.0048
06/19/2003]" <0.0085
06/20/2003 }" <0.0048
08/03/2003 1" <0.0050
08/04/2003 <0.0050
08/05/2003 | <0.0051
08/06/2003) <0.0084
08/07/2003 . 0.0129
08/08/2003 0.0153
10/05/2003} - <0.0043
10/06/2003 <0.0043
10/07/2003 |- <0.0090
10/08/2003{: <0.0106
10/09/2003 |~ 0.0181
10/10/2003] - 0.0183
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Sequoyah Nuclear Plant Biomonitoring
October 7 - 14, 2003

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _1

Client: TVA Environmental Testing Solution, Inc, | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. UPS Bus Client
P.O. Number: N/A Asheville, NC Other (specify):
Facility Sampled: Sequoyah NP 28801 (fimral Co!mmlents: : Q “J.._d- Sa 2L
NPDES Number: TN0026450 Phone:  828-350-9364 Anemped
Collected By: Wanda Allen, Ronnic Hankins Fax: 828-350-9368
Field Menification / , Container -
1e enttlication . Ty T Number & low Rain Event?
Sample Description Grub/Comp. Collection Date/Time Volume (MGD) Mark as A iate)
Collected (Mark us Appropria
Date Time ; If Yes, No Trace
Inches
SQN-101-TOX comp |, oer | So5r’ | 2@ | Na | o
SQN-INT-TOX Comp I"‘/’g” s | 1esen | Na |
7 . Sample Custody - Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): . Date/Time-
Ronnie Hankins . .| 100612003 FedEx , 10/6/2003
Han 1520 /5%
FedEx : ‘*9""‘3993**‘10_ iy 094 2 A% )hsenav. ETS 10-0%-03 0942

\

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




Q\\WD/\_,

BIOMONITORING CHAIN OF CUSTODY RECORD Page 2 of _3

Client: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. UPS Bus Client
P.O. Number: N/A Asheville, NC Other (specify):

. General Comments:
Facility Sampled: Sequoyah NP 28801

- & (‘Js.iool-‘ _eedls vntodd- &«1&4 .
NPDES Number: TN0026450 Phone:  828-350-9364 Azetuped u\aaﬂ ConclLor
. g gl
-Collected By: Wanda Allen, Ronnie Hankins Fax: 828-350-9368
Field Id p Container - .
ield Identification .t . . . Number & ‘low Rain Event?
Sample Description 9rub/(.omp. Collection Dute/Time Volume (MGD) ) ‘"‘n ver .
. Collected (Mark as Appropriate)
Date Time It Yes, No Trace
Inches
10/7/03 10/8/03
SQN-101-TOX Comp 1380 | 1230 2(2.5gal) NA -
10/7/03 10/8/03 -
- ! 5 (™ AN
SQN-INT-TOX Comp 1347 JL¥? 1(2.5 gal) NA .:‘ :
Sample Custody - Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time

Ronnie Hankins . 7 10082003 55 FedEx 10/812003 50
FedEx 10/82003 50 16-09-0% 10D 0-02-0%  IOD

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




BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of_1

Client: TVA

Project Name: Sequoyah NP Toxicity

Environmental Testing Solution, Inc,

351 Depot Street.

Delivered By (Circle One):

GedEx > UPS

Bus Client

P.O. Number: N/A Asheville, NC Other (specify);
Facility Sampled: Sequoyah NP 28801 (‘i‘incral Co‘mmenls:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Wanda Allen, Ronnie Hankins Fax: 828-350-9368
Field Id p Container -
teld Identification ] . . Number & ow Rain Event?
Sample Description Grab/Comp. Collection Date/Time Volume (MGD) Mark as A iat
Collected (Mark as Appropriate)
Date Time Yes 1f Yes, No Trace
i i ] Inches
SQN-101-TOX Comp 1508 | o | 223z | NA | oo
109/03 | 101003 =
-INT- 2.5 gal
SQN-INT-TOX Comp /830 /210 1(2.5 gal) NA
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
10/10/2003 10/10/2003

(4:3f

Bolom. g

113/

Ronnie Hankins R . ld n .
i S

Ld

10-10-03% 193]’

¥

Ioummer, A wnd
J

Instructions: Clients should fill in ull areas except those in the “Luboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each
sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame,
Samples shipped overnight on Friday via FedEx or UPS must be matked for Suturday delivery or they will not arrive until the following Monday.
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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#: __&§7(p
‘1 Dilution preparation information: Comments:
Distinprep %) 1 /p 98 | 22 | 439 | %2 | /oo
Efuent volume (ml) 1994, 5| &30 | /)192.5] /600 | £500
Diluent volume (L) |2995.5 145D | [902.81 Fp0 |. O
Total volume (mL) J m =) QDO | 2580
Test organism information: Test information:
Organism age: 2418 T 21.2S - Yodrs 0 | Randomizing template: | GRLEAJ
Date and tifmes organisms | ;5.p04-02, 230 To 40O | Incubator number:
were born between: MDT 3cl
Organism source: ARS ASATCLH  10-0-0D Artemia lot number: Bsodod &
Transfer bow! information: | pH = Temperature=  °C | Total drying time: - g
1.82 . 24.7 Date / Time in: 10-1-03! 1Sy
Average transfer volume: |- 0.4 0 : Date / Time out: 0-1S5-02 2§00
) Oven temperature: 100°C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used
time time termination time
O lworez| —3& | ooy | vzds 10.06.03 |08 1007.02) 03 4
' lioosr | camo | 1sco \20Z [0-0b-03 |02 1007.02 /.03 A
2 _lipod-n| Ao | siS 12.06 10-04-0% | oatcod.oz)-03l M
3 |3 cAco | 15w 1210 10-0%c& |omjoch.ozfazl o
f lo-ted | sy | \sos 1219 10-08® lo%1016.65 ). 0! 4
S lwnr-ml ozsol 1sed 121 l0-08-03 | gm10:10.05 |06 |
6 |10-13-03 123\ 01003 @1’%9:0:‘0&/‘ ool 4
7 10-14-03 1220 I e ERaEy
Control information: Acceptance criteria Summary of test endpoints:
% Monality: Ol | s20% | 7-day LCe 21007
Average weight per initial larvae: 1. 0613 ERRaBiiiiinis:] NOEC 1007
Average weight per surviving larvae: | \.-0613 | >025mejtarvac LOEC 21007
ChV > 1067
1C;s > 1087




Environmental Testing Solutious, Inc. Page 2 of 6

Species: Pimephales promelas - Date: __/0).0 03

Client: TVA /Sequoyah Nuclear Plant
Non-treated

Survival and Growth Data

Day CONTROL 10.98% 22%

A B C D E F G H I J K L
0 ' -

OV 1)o |0 Vjollo 0] 10)l0140] 10)|/O

D16l 116 V0 V0 VO (/0 V0 |Jo {10 /0
IO 0] 0020 7/0) 0] |70

3 1010 10| ¢0 /0 70 |10 0| ol mli10 | /0

! jOo {to|lo 4o [to (4o L ol /o (o |lu | /0
° 1001w {ea {olw [ 0lwlwlrlw]w
6 /01 01 0070 |10 tolre {700 |s0 0|70
- _

" (m%a;,k, \g‘!\‘\9 \.\.éb\ \\\‘."\9% \c,'!'x}l A \6}"‘6 (;"& \l’,\,\\o \L,.é* ¢ \\\".\x\ \z,'-t)p
e P P ) I I R N PR R e
Larvae weight (mg)=A-B : BN O
' - \\‘?‘6 \0'\60\ \\‘DL;V \ofd \\1?} \\'\oé \“fgb% \\QOO Gké\ \\.&\X \\'\g:b \'1-6;
i LA G G T
mmber ot (D 0613 i 1321 1.1403

Calculations and data reviewed: f ’

Comments:




Environmental Testing Solutions, Inc.

" Page3of6
Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant Date:  /).07-03
Non-treated ‘
Survival and Growth Data
Day 43.9% 72% 100%
MINJTolTPloOlRISITIUlVIiwIlX
0 Do |jol0ll0|010) 20l 2| 1)l
! plrliob | lwis (oo in|nlw
2 ool [ofolsele | folo]n]o
’ jolto |16 lo V1o o0 |so | loy/o | 6] /0
! o |12 {10 {10 Y78 (o |10 |re 1o |10 |lo (b0
5 10 { 70170 |10 |/ |10 {0 {10 |26 |70 |10 |10
¢ /o {10 {10 10| o)l |70 |0 |20 |10 |70
7 10 1o |70 |10 1ol10 |10 |0 |10 |70 [/0]r0
A = Pan weight (mg) %{) 4] ,L\ /&’) /\@ 6] Av?\ ‘,0 4 . 74
XLJ} \‘;P \"?’ 6’ \gge\ \&‘Q \a\l‘x \XD\ \"“‘\ \‘)‘w 600 \'x%p
B = Pan + Larvae weight (m
e 7 o 153’» ol 1,"#’ b p » Vw’ w‘o\x
Larvae weight (mg) = A-B 6\ A “} D 0\\) &g W k% ,\? \9/
\’L‘«g? o @'&g\ &\ waq, ‘i"'\a NSl R ‘\\}éz ‘wpfv
Weight per tnitial number of 0’\ b&\ ,\',\ NS \ o 4@’ W \()% NS
l-a gz;;rg?iil) number ol.'l:erne \,‘?';P \'6\ \'° \:Q\ \.\\9 Q?b \f\,\ \:\' \:!l?J \°\ \'\ \f@o
P adriciud e 1 24\ RV 1.2

Calculations and data reviewed: A_

Comments:
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Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant Date:
Non-treated :

Survival and Growth Data

Day 100% Intake
Y z AA | BB
’ ARV RS
’ [0 | 16 110 |40
2 /01700 |10
’ [o |0 |10 |10
) | {lo o
: 10 /0 |a" |0
6 0|4 |0
7 O 1o 1A |10
D il A
B = Pan + Larvae weight (mg) 5 .\,\ m"ﬂ v'p']r '\3\\\\
Larvae weight (mg) = A - B \\\}(\ \\:bf,’,\ \\5530 W\qp
o Kl
e et e il 1A

Calculations and data reviewed: 5{

Comments:




Environmental Testing Solutions, Inc. .

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

Species: Pimephales promelas

Quulity Control

Verification of Data Entry, Calculations, and Statistical Analyses

Client: TVA Sequoysh Nuclear Plant, Nontreated
Test dates: October 7-14,2003 :
Project number: 876 Revelwed by: r/](wﬂ/\/
\ J¥
Concenlsstion (%) Repcate {nltial puasbet of | Flnal aumber of larvae|A = Paa weight (mg] B = Pan e Lasvae | Larvae weight (mg)| Weight 7 fnlUal sumber of] Mean survival | Meon weight (mg) CoefMictent of Percest redaction frem
Lrvae welghl (mig) “A-8 Lrvae (mg) ™) variation (%) caatrel (%)
A 10 10 14 945 26140 11195 11195
n 10 10 14 88) 25040 10159 10159
Control ra 0 m 11568 36020 11053 17052 100.0 1.0673 49 Not spplicable
[ 10 10 1524 25530 10286 10286
E 10 10 15 079 26310 11.231 1123
F 10 10 15175 26 830 11635 . 11655
L)
10.58% G 10 10 15 202 26 010 10838 10838 1000 LB 33 -6t
1 10 10 15 240 26 800 11 560 1.1560
1 10 10 15076 27.480 12 404 1.2304
J 10 10 15.106 26 160 11 054 1.1054
L’ - B
1% K 10 10 14947 26630 11 693 1.1693 t00.0 1.1803 4 les
1, 10 10 15240 27.300 12 060 1.2060
M 10 10 15 130 272.510 12330 12330
N 10 10 15 203 25910 10.707 10707
L)
B.9% 0 10 10 15221 25 820 10.599 10599 100.0 1139t 16 47
[ 10 10 15213 27 140 11927 1.1927
Q 10 10 15.199 26 850 11 651 1.1651
R 10 10 14928 24440 9512 09512
*, -
2% S 10 m 13505 27150 17159 12193 100.0 1.1483 1ne 7.6
T 10 10 14934 22510 12576 1.2576
) 10 10 13959 21320 12 361 1.2361 ]
v 10 10 14902 26 100 11.198 1.1198
)
100% W 10 10 15 005 26 430 11.425 1.1425 100.0 11762 . s 102
X 10 10 14 908 26970 12 062 1.2062
U 10 10 15023 26490 11417 1.1417
\Y 10 10 14953 26 290 11337 11337
Y 3 »
100% Intake ™ 0 3 15050 7030 000 17000 91.8 1.1469 41 7.5
X 10 10 15020 27.140 12,120 12120
Outfall 101: MSD = Minitm Significant Difference
Dunnett's MSI value: 0.1332 PMSD - Pacant Mininum Significant Difference
PMSD: 12.5
N PMSD s a measure of test precision  The PMSD is the minimum percent difference between the ! and treatment that can be declared
. statiatically significant in a whole effluent toxicity test On awrage, a significant difference occurs for Environmental Testing Solutions, Inc.
futake: . chroni¢ toxicity tests when a toxicant reduces Pimephales growth by 17.0% from the control (determined through reference toxicant testing)
Dunnett’s MS1 value: 0.06586 Lower PMSD bound detennined by USEPA (10th percentile) = 9.4% '
PMSD: 6.4 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

ted from 19 1ab

“The lower and upper bounds were calculated by the USEPA using 205 tests cond!
refurence toxicant tests

jes for Pimephales growth in ch

USEPA 2000 Understanding and Accounting for Mcthod Variahility 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

Larval Fish Crowth and Survtval Test-7 Day Crowth

SartDue: 107703

Test ID: PpFRCR Sample ID; Sequoysh Nuclear Plant, intake » Nontreated
EndDate:  JO/1403 LabiD: ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocok  CHRONIC(EPA-$21-R02013) Test Species: PP-Pimephales promelas
Comments:
Conc-% 1 3 3 4
D-Control 13193 1.01%9 11052 10286
100 1147 1137 1.1000 1.2120
Transform: Untransformed 3-Tailed fsotonic
Cone-% Mean N-Mean Mean Min Max CY% N $-Stat Critical MsD Mean N-Mean
D-Control 1.0673 1.0000 1.067) 1.0159 1.1195 4929 4 1107t 1.0000
100 1.1469 1.0748 1.1469 1.1000 1.2120 4102 4 #2258 1943 0.0636 1107 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapwo-Wilk's Test indicates normal dustnbution (p > 0.01) 0895652354 0.799 0.336540408 -1.77063761
F-Test indicates equal variances (p = 0 86) 1250344515 47.46834564
Hypothesis Test (1-tail, 0.05) MSDu MSDp Ms8 MSE F-Prob df
H d tTestind 1o i1 [T 0.068563797 0.064240417 0012656405 © 002439963 © 065011353 1,6
Treatments vs D-Control
Linear Interpolation {200 Resamples)
Point Y SD 95% CL(Exp) Skew
1Cos >100
1c1o >100
IC1S >100 10
1Ic20 >100 09
ica o 03
1C30 >100 071
Q.6 1
8 054
S o4
g0 .
% 03
«
02
0.1
Q0 T T .
01 Treeee.
02
[+] ] 40 60 80 108 120
Oose %
Dose-Response Plot
14
1.2 r
I e Y1 0cs vl
serressessseccscoscecitiaireneotaatienannnanenn] S fcance
3
§os]
(&)
Zos
(]
0.4
02
0

O-Convol

100

sqn_10-07-03dataxls



. ————

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 #: TN 0026450

Project #: __lp

Dilution preparation information: Comments:

Diinprep %) | JA9AT 22 | 4349 [ 2 100

Effiuent volume (mL) | ¢ <1 A5 (/02751 800 | 83D

Diluent volume (mL) a 295'.5 nsH [qoz,{ :?IB O

oo 1230 1990 | A0 1 oJ90130

Test organism information: Test information:

Organism age: LA4-hoves oLp Randomizing template: | Pvepe
Date and times organisms | /4.0F-03 0752, b Incubator number and Z DI
were born between: 101 shelf location:

Organism source: BES 09-30.03 A-D YCT batch: A4S | (4-/.03
Transfer bowl information: | pH=740 Temperature =24.4/°C | Selenastrum batch:45 | 09-/.03 |

Daily renewal information:

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

°_liogrea 21z | /00003 | o31007.02)8

R W 1231 100~ |omioor.o2) 3] AR

2 |io@-o3l  azaa 10-0f-0%_|oB1004 .02 /.65 4|

S s 12 25 10-08-03 |g=1009.02 [ g <ﬂ

* loror | 1200 0f-6> |o=10s0.08 [-00] L

S o2y 1228 10°08-03 | 0%)010.05 ). 06|

S _lozoal 121k 10-10-¢> |G31010 .05 /06| 4

T oy 1260
Control information: &1 |2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | O% $20% 7-day LC30 | > 100%
% Adults having 3" Broods: | jo0% } 1007, 280% NOEC ToorA
% Mortality: O\ (7 $20% LOEC > 1007,
Mean Offspring/Female: 221 |33.8 2 15.0 offspring/ female Chv > 1%
%CV: 5% N5% <30.0% 1C25 21007
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Enviconmental Testing Solutions, Inc. S Page20f7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: (0. 0F03
CONTROL Survival and Reproduction Data
. * Replicate number :
Day 1 2 | 3 ] 4 [ 5 6 7 8 9 [ 10

1 Young produced () 0 (@) [®) O D o o e 10

Adult mortality { [ L |L L IL L L (5

2 Young produced % (®) Ol ol () Q O O 1G4

Adult mortality [ N S T I R
3 Young produced Ol Ol ool 1l n o100l ol olo
Adult mortality [ C . | L C TN N Lo 1
4 Young produced o q l_.; e | (A 9 S L\ = S
Adult mortality — | — ] ] — L U U
5 Young produced ™~ 1o 1O 1\ oIt 101l W1 |IVS
Adult mortality | w Ll wl | W L S R
6 Young produced (&) (@) O O O (@) O O O o
Adult mortality - wl - |- — | S R W - -

7 Young produced 14 116 1€ 1 lat \& S 11§ 1§ 11
Total young produced 5‘_’ & 5,_’ 31 33 33 50 32 33 55
Final Adult Mortality ] L R W I L ) L
X for 3 Broods /~ >4 > D) X | O} SZ >Xol o<

Concentration:
% Montality: [OYA
Mean Offspring/Female: 22.71
coxnc: 10.98% Survival and Reproduction Data
Replicate number
Dav 1 | 2 3 4 5 6 7 8 9 10
1 Young produced s )5 I5) O 10 (9] D) [PIRES) O
Adult mortality cle 11, e L L R I S %
2 Young produced O O o) e [@) O [@) O O lO
Adult mortality i ] Cliw | — L_, [ o | -
3 Young produced O O [®) Is) 6} o) {9 (@) [®] a
Adult mortality Cloel ol Ty (1o
4 Young produced s =y . = d [N s q s [N}
Adult mortality TN I O O [V I W A WU D W D WY B
5 Youngproduced | o 1 V22 | 10 [ VST NN 11D 1V2 o 1 1V
Adult mortality [\ v | S N | — _ | -
6 Young produced O O O O O O O O O @)
A Adult mortality ol o [ L [V LU [ (- | S (.

7 Youngprodueed | 1 | 20 [V [ 1118 [ 14 [1& [1& [ 2\ |\S
Total young produced A3 13337133 |36 as | 32| a6 | 3l
Final Adult Mortality [ - _ |- _ S

Concentration:

% Mortality: 0%
Mean Offspring/Female: 2S.0
% Reduction from Control: | ~1.0%




Environmental Testing Solutions, Inc. Page 3 of 7

Species: Ceriodaphnia dubia : ' ‘
Client: Sequoysh Nuclear Plant - Non-treated ) Date:  f0.07:03

cone: 22% Survival and Reproduction Data
" Replicate number . -
Day 1 2 3 4 5 6 7 -] 8 9 10
1 Youngprodueed | 0 |y O |O 1O 10 O O OO
Adatmortallty | (| ¢ | ¢ JoL L C e o
2 Young produced o O Ol O [@) Ol O (®) ([aMIe)]
Adult mortality ] ] ] ) W L -
3 Youngprodueed | () | O O 10 10 O 10 10 1o 10
Adatmortallty | ([ | L [U cloe g loe g 1L |
4 Young produced S [ < = i< S | S s 1Y
Adult mortality (S T B T S L e LT .
5 Young produced 1Y 10 "DV |10 |\ ‘2 |12 1135110
Adult mortality L O S Y L - -
6 Young produced O O 6 O C) (@) O O O 0
Adult mortality | o [ Ll W |« [
7 Youngproduced | 20 | J\p | 171 (17 1 21 1 201 17 18 {17 118
v Total young produced 3‘\ 32 | ag a_‘ 3% 5-1 34 ab | 35 |32
Final Adult Mortality [ — [ - [ —— _ [V | VR [
‘§_ . Concentration:
' % Mortality: %,
' Mean Offspring/Female: 244
{ % Reduction from Control: | - b-17.
. conc: 43.9% Survival and Reproduction Data
by Replicate number
Dav 1 2 | 3 4 5 6 7 8 9 10
. U Youngprodueed | (v | 5 | O |0 lOo o O 10O 10 1O
f Adult mortality [ 1 L ( L L1t C L
2 Young produced [8) O O @) @) [®) [@) O @) @)
: Adult mortality [ | | L (- [ (- - -
h, 3 Young produced 0 O O ) ) ') O ()] () O
adutmortality | | L |- - [ - {C_T1T (L1 L1 &1L
n Young produced ) A 4 |.S < S =) (o 4 5
) Adult mortality ol Wl Wl wl v [\ Y (N i GE
' 5 | Youneprodueed | 1, [ A R] ol 12 [ W [ a2 {te 14 {1
Adult mortality [ L [ U O VU I U B W B U U L
) 6 Young produced ) @) o O O O S O (@) O
h Adult mortality _ w L i [ [ (- (G
' 7 Youngproduced § 20 1 2V | 20l 13 11g Tzol 1 111110 114
Tetlyoung produeet 4z |40 |24 |24 |37 |35 |24 |39 |35 |3S
l Final Adult Mortality N g - S —— | A L S S W B W R U
] Concentration:
' % Mortality: Q%
-Mean Offspring/Female: RS
i % Reduction from Control: | =\\. "7
{
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Environmental Testing Solutions, Inc.

Page 4 of 7

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

Date: _ /D.07-63

CONC: 72% Survival and Reproduction Data
- Replicate number
Day 1 2 3 4 5 6 7 -1 8 9 10
1 Youngproduced | (D 1 O ©lo o110 1p lIp lolo
Adult mortality [ L- L { - l_/ (-1 L C
2 Young produced ol ol o lo 10 10 106 10 1o
Adult mortallty (O Y O I I (A
3 Young produced —5 O O Ol 0O [®) [9) % (@) 0
Adult mortality -y 1o C [ (& Lo te v
4 Young produced & S S 1S5 S |1 Y s 0 Y S |s
Adult mortality S I W I N - o LU N WY B |
5 Youngprodueed | \ |12 [V2 [0 [ IO (131 1114 Tl [1S
Adult mortality Cloel uloeluvel el uiue e iu
6 Young produced [ Ne) [@) Ol O (@) Ol O b Q
Adult mortality _ | ] U v (U L O L e
7 Youngproduced | 21 | 20120t | 1& | 21 120 |22 |20 |18
Total young produced q ola1 1217128 33 38 28 4 ‘ 35 Y
Final Adult Mortality [ N T L _ _ —_ | |
Concentration: .
% Mortality: 0%
Mean Offspring/Female: .S
% Reduction from Coatrol: | -14 1%,
coxc: 100% Survival and Reproduction Data
Replicate number
Day 1 | 2 3 4 5 6 7 8 9 10
1 Young produced O 0 O [¢) O ) 0 O ) [8)
Adult mortality LlcC L 1 |G (1| (-1 L L e
2 Young produced O Ol O @) O 0) O O Q) O
Adult mortality (N R ) R VR D W o U
3 Young produced O O [s) ol Ne) ) O ) () O
Adult mortality L~ Lol | [ [ L. L—- L | &
4 Young produced q ’gﬂ [0 S S 1) s s s ) o
Adult mortality — | — _ | — [ (. _ (-
5 Young produced 117} 2.1 10 12 | 12 1) 1S e 13501 q
Adult mortality | (R N WS I W W |- |- -
6 Young produced [®) Ol 0O | O O [8) @) ) N 10
Adult mortality - R I (S R -
7 Young produced 22 o | 20 £ lz2n 120 18 1& 1S 20
Total young produced "lZ. ay 3s a5 | 38 q 2| 22 aq 3;’ LIO
Final Adult Mortality — [V . - [ . (- [ - ] -
Concentration:
% Mortality: Q%
Mean Offspring/Female:  { 33.7
% Reduction from Control: {-15.3%




Environmental Testing Solutions, Inc. Page S of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: _ /0.47-03
CONTROL Survival and Reproduction Data
Replicate number i
Day . 1 2 3 4 5 -6 7 s 9 10
1 Young produced 75 0 O N 9] t) 9] O (D) D
Adult mortallty L c 1t (_,V L -t 1 -] 1¢C
2 "Young produced ol ol ol oo IO 1 O10 10
Adult mortality L N | W I U I W e ]l — -
3 | Yomgproawd | SN | O 1) 1O | D]O O OO [O
Adult mortality 'S U (r, [ )li, _ { {_ L; C
4 Young produced [ 13 d | s - |1 S S o b S
Adult mortality Ly I | W i | L T D N N S ) G .
s Young produced 1z 1 10 (s 1 Y lhl 0Ly 1\ 12
Adutmortality | L |- L | L [ \_ [\ [\ v o [ o
3 Young produced oloJTO]T olo [0 O 1I0 Q)
Adult mortality (N U U U U S U e
7 Youngproduced | 20| 1, |\ \& 19 19 1 1& 11 14
Total young produced 28 20 |29 |11 | =4 ae& | 3o 32 3,_, 31
Final Adult Mortality [ p— | N N W [ S \_ L | -
Concentration:
% Mortality: %
Mean Offspring/Female: .32’\:3— 3.8
% Reduction from Control: | ——aX
conc: 100% Intake Survival and Reproduction Data
) Replicate number
Day 1 2 3 I 4 5 6 7 1 8 9 | 10
1 Young produced O () () O [®) O O e D10
Adult mortality [ 1 C Ll 1 L T Cl 1
2 Young produced D O O O Ol O O (o) O I
Adult mortality ul w (U - — ] - — “ o | =
3 Young produced O 5) ) O O O O D) ) D)
Adult mortality [ Ll | - | - -1 1 L [
4 Young produced s | S S |19l s (N S S S |s
Adult mortality ] « L L (. L | | SR (R
3 Youngprodueed | \S | 1 | 14 {12 |14 3 [N 10 113 [i2.
Adult mortality Clw — (e _ - | U I WS
6 Youngprodueed | ) | O O1L. DI 01 O10 01010
Addemortality | [ L. | L | W | L [ R L
1 Young produced 20 lq ) ‘(@ 14 117 20 171 |21 |1
Total young produced Yo { 4o |28 [32]31 3L | 3L |32 |39 |3k
Final Adult Mortality (O I I e [ S R O O T
Concentration:
% Mortality: 7.
Mean Offspring/Female: _|-35-0¢ | 3b.b
9% Reduction from Control: | —3-aF3'] - §. 3%




Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals

Control-1 72%
Replicate number . Replicate number
Day IST5 T35 T3] s]s] 77819 w] ' Dy M T3 73T s5Te] 7T sl ] ™
1 0lojolojlojlo]ojo]onjo 0 1 0jo|]o|J]ololojojojJolo 0
2 0] ocloloJoJojoJojo]o 0 2 0JojojojojojJojojolo 0
3 5] o]ojlofjojo]oJo[o]o 0 3 ojJojJo|lojojololololo 0
1 51 4] 6| a]alalslals]s 37 4 4| s | s sislals{stis]s 41
5 dlwlio|lunjielislieliw]ioln ni 5 15| 12012 16| 10l i3] 13| 1a]10]1s 130
3 ololo|lo]olololojolo 0 6 0| o|lofc|olojojo]o]o 0
7 14116 |18 16| 19 18] 15| 18|18 | 17 169 7 20120 20 17 ] 18] 21| 20] 22| 20| 18 197
Total | 34 ] 30| 34 | 31 | 33 | 35 30 | 32 | 33 | 35 327 Total | 40| 37 | 37 | 38 | 33 | 38 [ 38| 41 35 [ 38} 315
10.98% 100% B
Replicate number E Replicate number . : y
Day I I R O R B R B I T Day I IR T N N O e i o
1 0jo0jotlojlojoJojlofoloao 0 1 ojo|ojJojJololoJolojo 0
2 0]JojloJo]Jololo]lofao]oe 0 2 0]l 0] o|loflolo]loflolofo 0
3 olojololaloloalo|o]o 0 3 ololololojlojJojoJo]o 0.
3 5| s | 61 s alafs]a)s]a 17 3 a1 6| 5] 51615t 35]s5]6]¢6 53
5 1s{ 2] 0] 15|t i3] 12]10]10]12 120 5 6] 12 ] 10412 12]16] 15| 16| 13| 14 136
3 0oJo]lo]ojJoloJoflofjo]o 0 6 0] o0o]olojoJoJofjo|olo 0
7 Wl 2] 1717|1819 18| 18| 21|15 183 7 22116 | 20) 18 | 20| 21 | 18 [ 18] 15 | 20 188
Total | 39 | 38 | 33 | 37 | 33 | 36 | 35| 32 | 36 | 31 350 Total | 42 | 34 | 35 [ 35 | 38| 42 | 38| 39| 34 ) 40} 377
22% Control-2 ,
Replicate number : o Replicate number .
Dy ‘T3 T35 T 4] 516l 7T 9T ™ Dy T3 T735T %] sTel7Tals ]
1 ol olo{oJoJoajJoloJlo]o 0 1 0| 0|]OoO|]olJlojojlojojoleo 0
2 0lo|lo{ojojojo]Joflo]o 0 2 0jo|lojojojlojojojo]o 0
3 9.0]olojojofojojolo 0 3 opjojJojojoJojolololo 0
1 51601 5] 5] als|sls{s]a 19 1 61 4] 4 sl 6ls|s|ale6]s 50
5 10| 3|1zl wlzltz]z] 3]0 ns 5 1210 10| ta{14]1af10]f10]) 11 ] 12 117
3 0l o0|lolo]o]loJolo]o]o 0 3 0olo|lololojolojojo]o 0
7 20| 6. 17 7|20 v |19 17] 18 182 7 20116 |15 |18 19|19 1518 ) 17| 14 171
Total | 39 | 32 | 35| 34| 35 37| 34 | 36 | 35 | 32 349 Total | 38 [ 30 ) 29 | 37 | 39 | 38 | 30 | 32 | 34 { 31 338
43.9% : 100% Intake ,
Replicate number " : Replicate number . . . )
My 4T3 T73 T3 s]se] 77855 w] ™ Day 4T3 735 T3] sl el 7131 [io]. ™
1 0] 0]J]o]oloJofolo[o]o 0 1 0ojo0]ojJojololojlofolo 0
2 pjo]o|olololo{oflo}o 0 2 0l ololololo|ofojolo 0
3 0] ol ololololojoJol]o 0 3 ololojoJojloJojoJojo 0
1 5] 61 4] 5] 5] 515161 a]s 50 3 5 | 5| 51 4] 35]6]s5|s]|sls 50
5 6] 3] 1w 12{1afl10l12]16[1a] 1 128 5 1S 1618 ) 12| 1a] 13 {1n 10| 13 [.12] 130
3 o alolofJolol ol alala 0 6 0oJoJ]oJolofjoJo]olol]o 0
7 il 21 |20 171820 1717|1719 187 7 20| 19| 19] 16 | 18 (1720 | 17] 2119 186
Total | 421 40§ 34| 34| 37| 35| 33|39 | 35 35 365 Total | 40 | 40 | 38| 32 | 37 | 36|36 | 32| 39f 36) 366




Environmental Testing Solutions, Inc.

Quality Control

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

Verification of Data Entry, Calculations, and Statistical Analyses

Client: TVA Sequoyah Nuclear Plant, Nontreated
Test dates: October 7-14, 2003
Project number: 876 Reveiwed by: M
\4
Concentration Replicate number Survival | Average reproduction m of | Prreent ndutﬂ:: t;v-
%) 1 2 3 4 5 6 7 8 9 10 4 (offspring/female) 09| pesicdeonins 08
Control - 1 34 30 34 3 33 35 30 32 33 35 100 32.7 58 Not applicable
10.98% 39 38 33 37 33 36 35 32 36 31 100 35.0 7.6 -7.0
22% 39 32 35 34 35 37 34 36 35 32 100 349 61 -6.7
43.9% 42 40 M 34 37 35 34 39 35 3s 100 36.5 7.9 -11.6
2% 40 37 37 38 33 8 38 41 35 38 100 3718 6.1 -14.7
100% 42 34 35 35 38 42 38 39 34 40 100 377 8.2 -183
Control -2 38 30 29 37 39 38 30 32 34 31 100 338 11.5 Not applicable
100% Intake 40 40 38 32 37 36 36 32 39 36 100 366 79 -33
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2,581 PMSD = Percent Minimum Significant Difference
PMSD: 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. chronic toxmty tests
Intake; when a toxicant reduces Ceriodaphnia reproduction by 9.9% from the control.
Dunniett's MSD value: 2.649 Lower PMSD bound determined by USEPA (10 percentite) = 11%.

PMSD:

Upper PMSD bound determined by USEPA (90 percentile) = 37%.
The lower and upper bounds were caleulated by the USEPA using 393 tests conducted from 33 laboratories for Cerfodaphniareproduction in chmmc

reference toxicant tests.

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




Environmental Testing Solutions, Inc. .

Statistical Analyses

Ceriodsphais Survival and Reproduction Test-Reproducts

Sant Dets: 1077503 Tetl:  CAFRCR Sample I: Sequoysh Nucieer Plant - Outtall 101
EndDue  1OV1403 LbID:  ETS-Env. Testing Solutions Sample Type: DMR-Discharge Moaitoring Report
Sernple Dats Protocol:  CHRONICEPA-821-R-02013) Test Spacies: CD-Ceriodaphnia dubia
p

Coue-% ) | 2 3 4 £ s 7 L] 9 10

D-Coatrol 34,000 30.000 34.000 31.000 33.000 35.000 30.000 32000 33.000 35.000
10.98 39.000 38.000 33.000 37.000 33.000 36.000 35.000 32.000 36.000 31.000

2 39.000 32.000 35.000 34.000 35.000 . 37.000 34.000 36.000 35.000 32.000

431.9 42.000 40.000 34.000 34.000 37.000 35.000 34.000 39.000 35.000 35.000

n 40.000 317.000 37.000 38.000 33.000 38.000 38.000 41.000 35.000 38.000

100 42.000 34.000 35.000 35.000 38.000 42.000 38.000 35.000 34.000 40.000

Traunsform: Untransformed . 1-Talled Isotonic
Cone-% Mosn N-Mess Moess Min Msx CV% N 1-Stat Critical MSD Mean N-Mean
D-Control 32700 1.0000 32,700 30.000 35.000 5.7715 10 Is.n? 1.0000
10.98 35.000 1.0703 35.000 31.000 39.000 7.619 10 «2.037 2.287 2.581 asne 1.0000
n 34900 1.0673 34.900 32.000 39.000 6.108 10 -1.943 2287 2.581 s 1.0000
439 36.500 1.1162 36.500 34.000 42.000 7.883 10 =3.366 2.287 2.581 sm 1.0000
72 32.500 1.1468 37.500 33.000 41.000 6.061 10 «4.252 2287 . 2581 357117 1.0000
100 31.700 1.1529 37.700 34.000 42,000 8.204 10 -4.429 2287 2581 -35.917 1.0000
Auriliary Tests Statistic Critical Skaw Kurt
Kolmogorov D Test ind. normal distnbution (p > 0.01) 0.78230977 1.035 0.19942737 0.7217265
Bantlett's Test indi equal variances (p = 0.70) 3.0230381S 15.0863171
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob dr
Dunnetr's Test 100 >100 1 2.58144757 0.07894335 36.0166667 6.37222222 2.9E-04 5.54

Treatments vs D-Control

Linear [nterpolation (200 Resumples)

Paint Y SD 95% CL Skaw
1C05 >100
Icto >100
IC1S >100 10
iC20 >100 09
1C25 >100 0.8
1C40 >100 07
» IC50 >100 06
8 05
£ 0.4
2 03
20
& 02
01
00 §—o—e - — -
0.1 """~--.._,__'_
0.2 et
03 ~——

Dose-Response Plot

142 005 levet
of significance

Reproduction
3

1098
n

439
72
100

sqn_1 0-07-03data.xls



Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphais Survival and Reproducti

Teat-Reprodacti

Start Dste:  10:7/03 Test [D: CAFRCR . Sarmple [D: Sequoyah Nuclear Plant - Intake
EndDate: 1011403 LabID: ETS-Eav. Testing Solutions Sample Type: DMR-Dischergs Monitoring Report,
Semple Dt Protocol:  CHRONIC(EPA-821-R-02-013) Tost Speciea: CD-Cariodaphnia dubu
C
Conc% 1 3 3 4 $ & 7 3 9 10
D-Coatrol 38.000 30.000 29.000 37.000 39.000 33.000 30.000 32.000 34.000 31.000
100 40.000 40.000 38.000 32.000 37.000 36.000 36.000 32.000 35.000 36.000
Traastorm: Ustrassformed 1-Tailed Lsotonic
Cone-% Meas N-Msan Mesn Mia Max CV% N t-Stat Critical MSD Moean N-Mean
D-Coantrol 33.800 1.0000 33.800 29.000 39.000 11.484 10 35.200 1.0000
100 36.600 1.0828 36.600 32.000 40.000 7.856 10 -1.833 1.734 2649 35.200 1.0000
Augiliary Tests Statistic Criticsl Skew Kurt
Shapuro-Wilk's Test indicates normal distnbution (p > 0.01) 0.92713833 0.868 -0.0423974 -1.364012
F-Test ndi equal vanances (p = 0.38) 1.8225807 6.54108572 :
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
H dastic t Test nd no G differences 264882503 0.0783676 9.2 11.6666667 0.08339144 1,18
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point Yo SD 95% CL Skew
1Cos >100
Icio >100
Icis >100 10
1c0 >100 0.9 4
1C25 >100 0.8
icC40 >100 07
(o] >100 "
06
s os
c
g_ 04
$ 034
©
024
Q.14
00 — *
0.1 TrTTreeeeen.
Q.2
2] 0 40 60 30 1€0 0
Dose %
Dose-Response Plot
45
404 r
35
Tessseracsvesnn *sea - Ssessswnsancsavesan -e - bt.talllo.05|evel
g - A of significance
gz
9
g2
a
-
LR H
10
5
]
: 8
[
8
a

sqn_10-07-03data.xls



v
‘ Environmental Testing Solutions, Inc. Page 1 of 6
i Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
5 Species: Pimephales promelas
Client: TVA
s Facility: Sequoyah Nuclear Plant - UV-treated
NPDES #: TN 0026450
R 5 Project #: _<£1b
I Dilution preparation information: Comments:
i Diwionprep®) 1 /0 9A 22 | 439 | 72 | o0
I ’ Effluent volume (ml) | 9946 | 5% S| 1800 | 2500
Diluent volume (ml) 192355 | (<D | #p2.5| 700 O _.
% Tota! volume (mL) @‘) _@O 2D & m
l Test organism information: . Test information:
s Organism age: 24.S T, T o, Oy Randomizing template: reDd
> Date and times organisms 10~06 03 12306 1o 1400 | Incubator number: A
I were born between: HbdT 3 6l
4 Organism source: AAS BaTtH 10-0L-0D Artemia lot number: B5640D1Q
. Transfer bowl information: | pH = Temperature=  °C | Total drying time: 17-HRoy
I 1.82 24.71 Date / Time in: ja-14-(%] 1500
Average transfer volume: ' 0 Date / Time out: 16-\S~ OROD
10.4 Oven temperature: 1w C
Daily feeding and renewal information: .
I Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding renewal, or batch used used
time time termination time
' 0 [0-07-0 A UatD 2372, 10.06-03 | pmis0t.02[ 03 ij
' o803 | CAGD | 100 2\S 10-0b-0D | aroa7.02/. 3| A
l 2 _lidA-ex| 0Acd | 1S1S \Z2\2 10-08-63 1031004 -02!-03 A
3 10-10-03 | CAQOD \S00 \222 70-0&-03 |0=21009 .02/- 03 _[J()
! 1o-i1-¢> | 0453 SCO 225 100803 21010, 6S | 0 {;(
3 10-12-03 08s0 | 1S 123) (06803 | 010.05 /.06 /\\
6 16-13-03 124S 10-10°C3 Io210/0.CS [ d\
2 ARG g XAt b larey
7| 140 zud R R
Nt N
Control information: Aceeptance criteria Summary of test endpoints:
% Monrtality: 0%, $20% 7-dav LCeo > 1007,
Average weight per initial larvae: s R eed] NOEC 1007,
Average weight per surviving larvae: | 1,4574 > 0.25 mg/larvae LOEC > 1007,
ChV > 1007,
ICys >100%




Environmental Testing Solutions, Inc. 5 " Page2of6 "

Species: Pimephales promelas Date: __/0.0763
Client: TVA /Sequoyah Nuclear Plant
UV-treated
Survival and Growth Data
Day CONTROL 10.98% 22% °
A B C D E F.l G H I J K L

o\ ol 0ol Vo] 0|0
! 10 10 Jo w10 (106 (10|70 Yo |10 | 0 |29

? 10 20110010 Jwolioln oo [16)0]0
i 10 | ol oo 00 |0 s0 |10 ] 10| 70] 00
) plololwlolololole|le]|wle
° 16 {70 |10 |w |0 |w || o] |0 |0 |0
¢ 76 10 {/0 | 70| 10] /0|70 |70 |70 | /0|0 |10
’ /]| | ]0]/0l0]10]/0]/0 (0
AP me) N \\;5‘&) \6"’%6\ \hqp‘\ &'\33‘ b«\)m & \69"‘" \\W \L)ﬁ’ \ 1Y \6\&\‘
I B = Pan + Larvae weight (mg) & X . oY A

| Larvae weight (mg) = A~ B )g\o ’45"", )\abp ’)9>ﬂ db\p ‘%’Y) ?\'g\ .%'(: &0 “\\6 ‘,Lo(\ o\‘\y

Weight per initial number of oD é '(V 4 0 ')J o 46 /90 \Xs A ,L\p
tarvae (mg) A P % I M N o | &

: g:llim':‘iil number of larvae \0 W\ W \"b \‘W W N \-0 \ ) \‘\ 09 O

A ight initial

number of larvae (mg) s H 11308 11015

Calculations and data reviewed: . |§

Comments:

- SR % BRI 7 TR e SRS - WS e GRS

e umn——



Environmental Testing Solutions, Inc.

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant

UV-treated

i

4 Survival and Growth Data - _ :
Day 43.9% 72% 100% “ % .

M N O P Q R - S T U A\ W'l X’
° wlew ol ol {ololn|plw
1 /0 170 140 V20 {70 V20 20 |20 V70 170 |20 |70
- 010l 0] 1ol lro {70 | 0] s0ls0 | 70|10
3 [0 (0|0 |;0 |10 (0 | (O (01(s (o |10 /O
) il i/l pl/il | Lo
5. nlmw |l olwolo]|nln]n]n]©
¢ ool lnlolololo]noln]ol]0
’ 1000 |0 0|0 0|amd 0] |70 ]0
A= Pan weight {(mg) 6’())

0 Pl W o@D | 2o | QB ] P
'3 \“)\v \"‘?\l')6 \&?\ \6\\’ 3‘3(('\ \‘\9\ \‘)S9 \‘)"P NS

B = Pan + Larvae weight (mg)

Larvae weight (mg)= A-B

Weight per {nitial number of é\

larvae (mg) . ) !
= C/ Initial number of larvae |\ A N \ v \ \* \¢ \ \ A AS
Average weight per initial

number of larvae (mg) 1. K24 {. |5’lq I zsﬂ

Calculations and data reviewed: ‘)k

A e
V45 M TR

Comments:

cearsel o -
B WAL KA
AR

et o




Environmental Testing Solutions, Inc.

Species: Pimephales promelas o - R

Client: TVA / Sequoyah Nuclear Plant Date: _/0- 01-03’
" UV-treated

Survival and Growth Data

Day 100% Intake
Y Z AA | BB
° VRN AR RV
! /61 | s0.| /0
2 10{10 {20 |10
’ 10| 1016 |10
) 10 /0 {/fo o
5 10110 |10 |00
6 10 {10 |0 |10
? jol 76 14" Io
A = Pan weight (mg) \A@’L . ?ee \‘r@‘b \(osp")
B = Pan + Larvac weight (mg) ;Lq’b‘\ 7’\'@ é_v" 1;\.1\
Larvaewelghtfmg)-A-B o ’9% . K\o‘ \0?3\‘& N ‘19/\
i A G T
s ot (o 1A

Calculations and data reviewed: ;}k ‘

Comments:




Verification of Data Eatry, Calculations, and Statistical Analyses

Environmental Testing Solutions, LLC

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

Quality Control

Client: TVA Sequoyah Nuclear Plant, UV Treated
Test dates: October 7.14, 2003
Project number: 876 Reveiwed by: ,A /W
. /
Concentration (%) Replicate Iaitial number of | Fisal number of larva¢| A = Pan welght (mg)| B = Paa ¢ Larvse | Larvee weight (mp) | Weight 7 Iaitial sumber off Mesasarvival | Mess weight (mg) {Coetfiticnt of vatiation] Fercant reduction rom
larvae welght (mg) =A-B larvae (mg) (%) ™) coatrel (W)
A 10 10 14.950 25.640 10.690 1.0690
B .10 10 14.905 26.460 11.555 1.1555
1 A .0 1574 ]
Control C 10 10 15.234 26.960 11.726 11726 100 115 s Not applicable
D 10 10 15:234 27.560 12.326 1.2326
¥ 10 10 15.214 26.140 10.926 1.0926
F 10 10 15.217 27.210 11.993 1.1993
0.98¢ . .130 .
10.98% [ 10 10 15.301 26.740 11.439 1.1439 1000 1.1308 46 13
H 10 10 15.245 26.120 10.875 1.0875
1 10 10 14.970 26.760 11,790 1.1790
J 10 10 15.285 26.330 11.045 1.1045
L)
n% K 10 10 15.093 21,390 9.297 0.9297 100.0 1101 1e 4“
L 10 10 15.14% 27.070 11.926 1.1926
M 10 10 15.023 26.580 11.557 1.1557
N 10 10 15.125 27.280 12.155 1.2155
.9 00.0 .168 . -1.0
3.9% 0 10 10 14.958 26.930 11.972 1.1972 100 1.1689 4 !
r 10 10 14.968 26.040 11.072 1.1072
Q 10 10 15.165 25.250 10.08S 1.008%
R 10 10 14.988 26.360 11.372 1.1372 ’
Y 00.0 1.1379 \ A
1% S 10 10 14.983 28.100 13.117 1.3117 100 1 12 17
T 10 10 15.090 26 030 10.940 1.0940
U 10 10 15.202 21.610 12.408 1.2408
\4 10 10 15.069 27.730 12.661 1.2661
00% 100.0 1.2389 B <71
100% W 10 10 14.955 27.110 12.155 1.2155 17 7.0
X 10 10 15.240 21.570 12.330 1.2330
Y 10 10 14.992 27.240 12.248 1.2248
Z 10 10 15.006 26.980 11.974 1.1974
° ‘ . .16 A -1
100% Intake AA 10 ) 15.302 25.650 10318 1.0348 93 11694 7 1.0
BB 10 10 15.003 27.210 12.207 1.2207
Outfah t01: MSD = Minimum Significant Diffcrence
Dunnett's MS1) vilue: 0.1408 PMSD ~ Percent Minimum Significant Difference
PAMSH: 12.2 PMS1) is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, 2 significant difference occurs for Environmental Testing
Solutions, Inc. chrenic toxicity tests when a toxicant reduces Pimephales growth by 17.0% from the controf (determined through reference
Intake: - tunicant testing).
Dutinett’s MS1 value: 0.10%8 Lower PMSE) bound determined by USEPA (10th percentile) = 9.4%.
PMSH: 9.5 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

ducted from 19 lad rics for Pimephales growth in

‘The Jower and upper bounds were calculated by the USEPA using 205 tests
chronic reference toxicant tests. ’

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

Cincinnati, O,



Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Flsh Grewth and Survival Test-7 Day Crewth
Surt Duts:  1077/03 Test1D: PpFRCR Sample 1D 3equoyah Nuclesr Plant, Outfall 101 - UV Trestad
End Date: 101403 Lab 1Dx ETS-Env. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Saumple Dats Protocot  CHRONIC-(EPA-821-R-02-013) Tost Spocien: PP-Pimephales promelas
[o
Cenc-% 1 2 3 4

D-Control 1.0650 1.1355 11726 1.2326
10.93 1.0926 1.1993 1.1439 1.0875

2 11190 11043 0.9297 11926

4.9 11357 1.2153 Ln 1.3072

n 1.0085 L7 wmn 1.0940

100 1.2408 1.2661 1.2155 11330

Transform: Untransformed 1-Talled Iseteonic
Cone-% Maan N-Mean Mean Mia Max CV% N 1-Stat Criticesl MSD Mesn N-Maan
D-Control 1.1574 1.0000 1.1574 1.06%0 1.2226 5.839 4 1.1574 1.0000
10.98 1.1308 09770 1.1308 1.0873 1.1993 4460 4 Q.45S 2410 0.1408 1.1556 0.9984
2 1.1013 0.93516 1.1013 0.9297 1.1926 10974 4 0.938 2.410 0.1408 1.1536 0.9984
49 1.1689 1.0099 1.1689 1.1072 1.2155 4119 4 0.196 2.410 0.1408 1.1836 0.9984
n 1.1399 0.9831 113719 1.008S 311 jJedt] 4 0313 2410 0.1408 11536 0.9984
100 1.2389 1.0704 1.2189 1.2158 1.2661 1.697 4 -1.354 2410 0.1408 11556 0.9984
Auxilisry Tests Statistic Criticat Skew Kurt
Shapiro-Wilk's Test incicates normal distnbution (p > 0.01) 0.97380803 0.834 -0.1238307 1.14176387
Bartetrs Test indi equal vanances (p = 0.10) - 9 3074258 13 0853171
Hypothests Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetrs Test 100 >100 1 0.14080683 0.12163525 0.00877711 0.00682721 0.3131732 5.18
T v D-Control
Linear laterpolation (200 Resamples)
Palat % sD 95% Cl(Exp) Skew
1005 >100
1clo >100
ic1s >100 10
1C20 >100 09 4
[{erd] >100 08
icCs0 >100
1c30 >100 071
06
%08
E
% o4
& 03
02
0.1
00 ¢b e cure —
0.1 i
02

120

Dose-Response Plat

] 3l 0.05 evel
of significance
§
e os 1
LY
Zos
L
o4
. 02
Q

1098
22
429
12
100

O-Control

.

sqn_10-07-03data xls



Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Crewth sad Survivsl Test-7 Day Crowth
Start Date: 107703 Test LD PpFRCR Sampls 1D: Sequoysh Nuciesr Plant, Intake - UV Treated
End Dets: 1071403 Lab ID: ETS-Eav. Testing Solutions Sample Type: DMR-Discharge Monitoring Report
Samnple Date Protocol: CHRONICEPA-821-R-02-013) Test Species: PP-Pimephales promelas
Comunents:
Conc-% 1 3 3 4
P-Controt 1.0690 1.1533 1116 1226
100 1.2248 11974 1.0348 1.2207
Transferws: Untransfermed 1-Talled Lsetenic
Conc-% Mean N-Mesn Maan Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 11574 1.0000 1.1574 1.0690 1.2326 5.839 4 1.1634 1.0000
100 1.1694 1.0104 1.1694 1.0348 12248 1744 4 . 0212 1.94) 0.1098 1.1634 1.0000
Auxtilary Tests Statistic Critical Skew Kurt
Shapwo-Wilk's Test indicates normal distnbugion (p > 0.01) 0.86909294 0.749 -1.1182024 0.12075012
F-Test indicates equal vanances (p = 0 64) 1.79521036 47.4683456
Hiypothesis Test (1-1ail, 0.05) M3SDu MSDp MSB MSE F-Prob daf
H d t Test indy no sigrufi dilferences 0.10978863 0.09483596 0.000283 0.00638438 0.83833139 1,6
T vy D-Control
Linear Interpolation (200 Resamples)
Point e 5D 95% CL(Exp) Skew
cos >100
iCio >100
IC15 >100 10
 (onde] >100 0.9 4
[{ord ] >100 o8
1ce >100 ol
1Cs0 >100 07
056 4
2
c 05
o
o204
-~
& o3
0.2 4
01
[+X]
0.1 ~—r
0 20 40 60 80 100 120
Dose %
Dose-Response Plot
13
1.25 4
1.2
F
115
:
O 11
3 .
Qe e, e teeenreaeaaa, 1-tail, 0.05 level
~ ene ersesssssctsasesccnnne L of significance
14
0385
09 .
8

O-Control

sqn_10-07.03data.xls



Environmental Testing Solutions, Inc.

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: Qctober 07 - 14, 2003
Project number: 876 Reviewedhy: (o
Concentration |Parameter Day 0 Day 1 Day 2 Da Day 4 Day 5 Day 6
Initial Final Initial Final Initfal Final Initial Final Initial Final Initial Finsl Initial Final
pH (SU) 7.81 7.41 7.50 7.52 7.64 7.50 7.75 7.11 7.77 7.13 7.72 7.50 7.68 7.11
DO (mg/1.) 7.9 7.8 8.1 3.0 8.1 7.9 8.3 6.7 7.8 . 6.5 77y .- - 1.6 1.7 6.1
Conductivity (umhos/cm) 313 292 291 287 294 290 294
Control Iy alinity (mg/L. CaCOy) 60 60 61
Hardness (mg/L CaCO,) 84 86 84
Temperature (°C) 25.6 25.2 25.6 25.1 24.6 249 25.2 25.0 249 25.1 25.5 252 253 24.7
plI (SU) 7.58 7.37 7.57 7.53 7.61 7.47 7.66 7.12 7.74 7.08 7.67 7.51 7.68 7.10
10.95% DO (mg/l.) 8.2 7.8 8.1 1.9 3.1 7.9 8.3 6.9 7.6 6.6 7.9 7.5 7.7 5.9
: Conductivity (tmhos/cm) 286 276 268 270 281 277 279
Temperature (°C) 25.61 25.2 25.6 25.1 24.6 249 25.2 25.0 24.9 25.1 25.5 25.2 25.3 24.7
pli (SU) 7.58 7.33 7.55 7.52 7.58 7.46 7.65 7.06 7.66 7.04 7.63 7.52 7.66 7.07
2% DO (mg/l)) 8.2 7.7 8.2 7.8 8.1 7.9 8.3 6.5 7.6 . 6.2 7.8 7.5 7.7 5.9
Conductivity (junhas/cm) 275 263 259 263 268 265 249
Temperature (°C) 25.6 25.2 25.6 25.1 24.6 249 25.2 25.0 249 25.1 25.5 25.2 253 249
pH (SU) 7.56 7.27 7.52 7.50 7.55 7.44 7.64 7.06 7.56 7.06 7.54 7.51 7.64 7.07
43.9% DO (g1} N1 7.7 8.2 7.9 8.2 7.8 8.3 6.7 7.6 - 62 7.9 7.5 7.8 6.2
o Conductivity (junhos/cim) 243 241 235 240 © 243 239 237
Temperature C) 25.6 25.2 25.6 25.1 24.6 249 25.2 250 249 25.1 25.5 25.2 253 24.7
pli (SU) 7.53 7.32 7.48 7.49 7.50 7.46 7.61 7.08 7.45 7.07 7.44 7.51 7.62 7.09
2% DO (mg/l) 8.2 7.8 8.1 7.8 8.1 7.8 8.3 6.4 1.6 6.3 7.9 7.5 7.8 6.4
Conductivity (imhos/cm) 213 208 203 205 206 204 203
Temperature (°C) 25.6 25.2 25.6 25.1 24.6 249 25.2 25.0 249 25.1 25.5 - 252 253 247
pH (SU) 7.51 7.40 7.41 7.48 7.46 7.46 7.58 7.15 7.33 7.07 1.37 7.51 7.59 7.05
DO (mg/L) 8.1 7.7 8.0 7.8 8.0 7.9 8.3 7.0 7.6 6.3 7.9 -7.5 7.9 6.3
Conductivity (jtmhos/cm) 178 174 172 168 171 . 169 169
100% Alkalinity (mg/L CaCQ)) 66 62 62
Hardness (img/1. CaCQOy) 71 69 69
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.6 25.2 25.6 25.1 24.7 24.9 25.2 25.0 24.9 25.1 25.5 - 25.2 25.3 247
pll (SU) 7.52 7.38 7.42 7.51 7.45 7.47 7.56 7.09 7.24 7.05 7.28 7.52 7.58 7.09
DO (mg/l) 81| 7.7 8.1 7.8 8.1 7.9 8.3 6.9 7.5 6.2 8.0]... 7.4 7.9 6.8
Conductivity (gmhos/em) 179 170 169 169 169 :.167 169
100% Intake |Alkalinity (mg/L CaCOy) 64 62 62
Hardness (mg/L. CaCG)) 69 71 ‘69
‘Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
‘Temperature (°C) 25.6 25.2 25.6 25.1 24,7 249 25.2 25.0 24.9 25.1 25.5 25,2 25.3 247




Environmental Testing Solutions, Inc.

Page 5 of 6
Species: Pimephales promelas Date: (0.p7-03
Client: TVA /Sequoyah Nuclear Plant — Non-treated
Daily Chemistry:
Day
L 1 L, 2
. Analyst [y
Concentration § Parameter
CONTROL | pH(S.U.) 28! 2.4 3.5% 3.852 | 2, 3.50 .
DO (mg/L) 39 < e-{ Q A -
Conductlvity
(umhos/cm) 3‘ 3 Zq P 'f
Alkalinity
(mg, CaCOVL)_ Lo Lo
Hardness 64 6
(mg CaCOyL) b |
Temperature (°C) | 25, 25.2 Z5.p 2S. 1 24.b 24.9
pH(S.U.) .58 H-33 453 3-53 3.0 343
10.98% DO (mg/L) 4.2 2.8 .| &8\ b1 3A
Conductivity 28
(umhos/cm) Z:KP 'Ua 5
Temperature (°C) | 25.(» 25.2 25.¢ 5. 4. 24 4
pH (S.U) 3.58 333 | 9.55_ || 452 | ¥sb | 34
22% DO (mg/L) 8.2 37 8.2 D . 14
Gboseny | 275 203 259 |
Temperature (°C) 2S.b 252 25, o 25 . 2496, | 249
pH(S.U) 50 | 3. 53* | 3.23 3-5% | 3- 2SB5 |34
43.9% DO (me/L) .| 8.2 A 192 1 3¢
Conductivity qu 1 2¢ ( ‘ 13
(umhos/cm) =
Temperature (°C) | ZS.{» 26.2. 25.10 | 254 4.0 24!
pH(S.U) 1.53 337 343 349 - 3.4
2% DO (me/L) 8.7 3, 8-\ 33 . 33
Conductivity 2l 3 208 203
(umhos/cm)
Temperature (°C) 23 .(p 25.2 Z23. 2. b {24
pH(S.U.) 3.5 R.40 -4 14t 3.9
100% DO (me/L) &1 FES 8o 1 80 44
Conductivity H i
(umhos/cm) ! 78 134 3 l q'z
Alkalinity
{mg CaCOyL) Ll bz :
Hardness H
{mg CaCOyL) _:} I lpq y
TR chlorine
<0.10 £.0.10
(mg/L)
Temperature (°C) 25. b 25,2 Z3.6 24.7 24.9
pH (S.U) 152 T.38_ | 347 945 1.4%
. 100% Intake. | DO (mg/L) £.1 3. .1 8- 3.9
Conductivity
(umhos/cm) ] :;9 -‘% ‘ (ﬂq
Alkalinity 1
(mg CaCOyL) L 4 bz
Hardness
(mg CaC(?;/L) lﬁq ;
'(I‘nfllyc{x)lorme .10 '-(O.[D
Temperature (°C) Z5.4p ZzS.2. 25.b - 2917 24.9
[nitial Final Initial Final Initial Final




|
|
:
|
|
:
:
l
h
!

Environmental Testing Solutions, Inc.

Page 6 of 6
Species: Pimephales promelas Date: __ /A, 07-03 ‘
Client: TVA /Sequoyah Nuclear Plant — Non-treated : .
Day
4 6
Analyst Ao 1A
Concen- Parameter
tration
CONTROL | pH(S.U.) a.35 |34 3,7F) 263 {1332 4. 3.8 | 9.4
DO (mg/L) 2.3 . +e 23 1.6 | "7 [
Conductivity
(umhos/cm) ZBQ’ 24 "{ 29 29 "F
Alkalinity : .
(mg CaCOyL) \g\ Ll
Hardness
(mg CaCOvL) 84
Temperature (°C) =s.2 26.0) 244 251 25.5 2S.2 =S, 3 4.3
pH(SU) 4066 | Fi12 |33 |08 | LT 351 | .08 3.0
10.98%. | DO (mg/1) &3 b F(o , U 39 {5 =3 3.
Conductivity 2%0 20 ( 293 Z q
(umhos/cm) : : Es
Temperature (°C) 25,2 250 249 5.4 Z25.5 Z5,2 A 243
pH(S.U.) F6S__| 9.0 | e | 0P | Fi3 £S2 | 3o 13D
22% DO (mg/L) _$2 b.s 3 0.2 3.8 15 343 [ |
Conductivi —
o onremy 2063 Zlo® 205 249
Temperature (°C) 2S5.2 25.0 244 ZS.( 23S 252 25.5 8 243
pH(S.U) Fo4 | 3o | 3% | 30b .54 .51 Tl | HOT
43.9% [DO(melL) [0 39 2.5 2.6 b2
Conductivity
(umhos/cm) 246 | 243 239 233
Temperature (°C) 2.2 1 zgso | 249 251 Z5.5 25.2 zs.3 249
pH (S.U.) AL 208 | 345 1707 FHY *S) | 32 | 309
2% DO (mg/L) @ 2o . 19 Ene] .8
Conductivity 'LD3
{(umhos/cm) 205 206
Temperature {(°C) .2 25.0 449 2s.1 25,3 | 2
pH(S.U) - =3.85 | 3.5 3,33 1303 +359 1 05
100% | DO (me/l) &2 .0 J.o . 3.9 v,
Canductivity 27
{umhos/cm) LlaS FH ‘ ; “aq ‘
Alkalinity K
(me CaCOYL) \ LZ L3
Hardness '
(mg CaCOYL) Xg\ 4 J
TR Chlorine (mg/L) 20.10
Temperature (°C) 5.2, 2.0 2d 9 2S.1 . Z5.3 _k 243
pH (S.U) A5L | F.00_| 424 | 705 | #28 | 3.52 | %58 [H09
loo | POmeL) 2% a3 |35 | V% |80 ER I Y L9
Conductivit,
(uonl:hos‘;clr:)y ) bq “@ 9 I3 L9
Alkalinity
(mg CaCOyL) \ (PZ
Hardness
{mg CaCOyL) & b 4
TR chlorine (me/L) M £.0.50
Tempernt:ie‘;:’C) 25-2 250 M 9 251 rA-Sy 2s5.2 253 4.3
Initial Final Initial Final Initial Final |. Initial Final




Environmental Testing Solutions, Inc.

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

Daily Chemical Analyses

Client: Sequoyah Nuclear Plant Non-Treated
Test dates: October 07 - 14, 2003
Project number: 876 Reviewed by: Cy‘r
Concentration |[Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Finat Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.81 7.57 7.58 7.62 7.64 7.62 7.75 7.71 7.77) 7.81 7.72 7.65 7.68 7.70
DO (mg/l) 7.9 8.0 8.1 7.9 8.1 8.1 8.3 7.5 7.8 7.8 7.7 7.7 7.7 7.5
Conductivity (amhos/cm) 313 292 291 287 294 290 294
Control V4 [kalinity (mg/L CaCO,) 60 60 61
Hardness (mg/L. CaCO;) 84 86 84
Temperature (1C) 254 < 252 25.5 25.0 24.6 24.9 24.7 249 249 25.2 25.5 25.1 250 25.0
pH (SU) 7.58 7.57 7.57 7.63 7.61 7.61 7.66 7.70/ 7.74 7.79 7.67 7.64 7.68 7.69
10.98% DO (mg/L) 8.2 8.0 8.1 19 8.1 8.0 8.3 7.6 7.6 7.8 7.9 2.7 1.7 7.6
" Conductivity (tmhos/cm) 286 276 268 270 281 277 279
Temperature ('C) 25.4 252 25.5 25.1 24.6 24.9 24.7 24.9 24.7 . 252 25.5 25.1 25.0 25.0
pH (SU) 7.58 7.57 7.55 7.62 7.58 7.60 7.65 7.70 7.66! 1.77 7.63 7.62 7.66) 7.68
2% DO (mg/L) 8.2 7.9 8.2 7.9 8.1 8.0 8.3 7.5 7.6 7.8 7.8 7.7 73 7.6
Conductivity (amhos/cm) 275 263 259 263 268 265 269
Temperature (C) 254 25.2 25.5 25.1 24.6 249 24.7 24.9 24.7, 25.2 25.5 25.1 25.0 25.0
pll (SU) 7.56 7.58 7.52 7.63 7.55 7.60 7.64 7.68 7.56 7.73 7.54 7.60) 7.64 7.67|
439% DO (mg/l) 8.1 8.0 8.2 7.9 82 8.0 8.3 7.5 7.6 79 7.9 7.3 7.3 7.6
* Conductivity (nmhos/cm) 248 241 235 240 243 239 237
Temperature (C) 254 252 25.5 25.1 24.6 24.9 24.7 24.9 24.7 25.2 25.5 25.1 250 25.0
pH (SU) 7.53 7.55 7.48 7.59 7.50 7.58 7.61 7.66 7.45 7.67 1.44 7.60 7.62 7.67
2% DO (mp/l) 8.2 8.0 8.1 7.9 8.1 . 8.0 8.3 7.6 7.6 7.9 79 7.8 7.8 7.6
¢ Conductivity (nmhos/cm) 213 208 203 205 206 204 203
- {Temperature (C) 254 25.2 25.5 25.1 24.6 249 24.7 249 24.7 25.2 25.5 25.1 25.0 25.0]
pii (SU) 7.51 7.53 7.41 7.58 7.46 7.55 7.58 7.64 7.33 7.61 71.37 7.60 7.59 7.66
DO (mg/l) 8.1 7.9 8.0 7.9 8.0 7.8 8.3 7.6 7.6 73 79 7.8 19 7.6
Conductivity (pmhos/cm) 178 174 172 168 171 169 169
100% Alkalinlty (mg/L CaCO;) 66 62 62
Hardness (mg/L CaCOQy) 71 69 69
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ('C) 254 25.2 25.5 25.1 24.6 249 24.7 249 24.7 25.2 25.5 25.1 250 25.0
pH (SU) 7.52 7.42 7.60 7.45 7.52 7.56 7.62 7.24 7.65 7.25 7.60 7.58 7.66
DO (mg/L) 8.1 8.1 7.9 8.1 7.8 8.3 7.5 1.5 7.8 8.0 7.7 719 7.6
Conductivity (gmhos/cm) 179 170 169 169 169 167 169
100% Intake jAlkalinity (mg/l. CaCO,) 64 62 62
Hardness (mg/L. CaCOQ,) 69 " 69
Total Resldual Chlorine (mg/l)) <0.10 <0.10 <0.10
Temperature (\C) 25.4 25.2 25.5 25.1 24.6 249 247 - 24.9 24.7 252 25.5 25.1 25.0 25.0

* Spilled sample.
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Environmental Testing Solutions, Inc. Page6of 7-
Species: Ceriodaphnia dubia Date: _- /0.09-03
Client: Sequoyah Nuclear Plant - Non-treated
Daily Chemistry:
Day
0 1 2
Analyst . B
Concentration § Parameter
CONTROL | pH (S.U) .8 35% | 958 | Flz |34 | Fez
go fimy:"v)l ?oq (4 B'o " 0 > B - [ - 8 a‘ .
t .
j}x‘:::h:s‘}cm)ty 5 I 5 ZQL ——pr ZQ( ot
Alkalinity
| (mg CaCOYL) ko L0
Hardness 8 ‘_} ew
| (mg CaCOyL)
Temperature (°C) z_s:l 25.2 s> 125.0 24.6 ﬂfi;
pH(S.U.) 3.58 3ST 35T+ i 363 .00 FAal
10.98% DO (mg/L) 8.2 2.0 8-1 B4 [4=)
P 2t 27 2@8 ||
Temperature (°C) | ZS ¢ 252 255 S .\ . 4.9
pH (S.U)) .58 3.69 2.55 2o, .58 .20
22% DO (mg/L) 8.2 ¥ 9] . 8.2 b . £9
Conductivity 2 _—_’5 | 2‘03. 7/‘5‘{
(umhos/cm) ;
Temperature (°C) | Zs.Y 2S.2 Zs.S 25.4 24.b ,
pH (S.U.) 3. <0 3.5% 7.52 FL3 | 355 |- ’-gtzo
43.9% DO (mg/L) 8. 2.0 27T g3
Conductivity 2 4 8 24 23‘5—
(umhos/cm)
Temperature (°C) 2S .4 25.2 2 S 251 24. b 4.9
pH(S.U.) 3.53 55| 348 | 3.99 | 350 | 358
2% DO (me/L) 8.2 $.6 S- | , Q.1 80
"1 Conductivity 213 208 2032
(umhos/cm)
Temperature (°C) | 2S.4 25.2 2S.S 25.\ 2th b 4.9
pH (S.U) .51 3.53 | A.4l 3-58 2-%e | 3.55
100% DO (mg/L) Q.1 F g.0 [ g.0 28
Conductivit
(mboslem) 178 | (2 L
Alkalinity
(mg CaCOYL) ol ' E b2
Hardness E
(mg CaCOyL) M g4 {ﬁ
;l'nlllg[c&lormc <0.10 , <0.1D
Temperature (°C) | 25y || Z5.2 2S5 1235.1 W.b 244
pH (S.U.) .52 Xsetuen | 42 7.0 | 745 ::-5;_
100% Intake | DO (me/L) 2. RTEIN ( = 8- 7+
Conductivity
(umhos/cm) l ?q ( o lw4q
Alkalinity
(mg CaCOyL) by ’ bz
Hardness
(me CaCOYL) W9 J 3
;I'Rglcf‘l)lorine zo'lo L {0.'0
m .
Temperature (°C) Zs 4 25,2 | 75.5 | 25.) 2.6 .?‘I».q
Initial Final Initial Final Initial - Final

 Chansibio e 1080 2o 3o o T Dl




Environmental Testing Solutions, Inc.

Page 7of 7

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

Date: _ ¢0.07-03

Day
3 4 5 . 6
Analyst . N JA f -
§ - Concen- | Parameter )
tration : ‘ — .
CONTROL | pH(S.U.) K e 2] 34) 333 3.8] = 2SS 1l A8 ':3.'_{_0 ‘
DO (mg/L) 83 ) b/ ' X, 39 ) 43 L ERS
Conductivity ' .
(umhos/cm) 5% 294 290 24
Allalinity \ SRR ol
(mg CaCOyL)
| Hardress
{mg CaCOyL) \u, ] 8‘4‘
Temperature (°C) 24,3 7¢4 2473 252 255 ZS.4 250 250
' pH(S.U) e | 330 |3 13,29 | Ted [F.04 |Hws8 | A
10.98% | DO (mg/l) &3 e 39 : Fo
vy | 27 28] . 33 -
Temperature (°C) 4F fHa 24.3 z5.2 zS.S 25 25.0 Z2s.0
pH(S.U) 365 | 330 o 337 .03 22 i 17)~) 168
22% DO (mg/L) 8.3 3 F e 35 +8 3 *
P 203 208 25 50,
umhos/cm
Temperature (°C) A4+ 4 q X4.9 2% 9 ZS.S 2S.! Z2S.0 250
pH (S.U.) A ETT-HIEETE 3 e | Thed
43.9% | DO (mz/L) 8.3 Lo T%__\ [
Conductivity
(umhos/cm) 240 243
Temperature (°C) ad. ¥ 4 9 4.2 z25.90 250
pH(S.U.) F-lol H.al “+4YS 4.2 = A
n% DO (mg/L) H.3 2 3.8 .
Conductivity 265 200 ﬁga '
(pmhos/cm)
Temperature (°C) a4, 1+ 249 243 2SO | 250
pH (S.U.) 358 364 | =333 HA | AL
100% DO (meg/L) 83 A 2.0 - 39 )
Conductivi
(mboslera) 108 1 1A l
Alkalinity
(mg CaCOyL) \ l bZ.
Hardness .
oo |\ | 1
TR Chlorine (me/L) NC {0
Temperature (°C) 24T ¢ 9 . Z5.0 2s8.0
pH(S.U) 2-Or Wz | 32 7.5 A Lo | 358 '-?_l:v
100% | DO (mglL) 3 4
Intake 8’3 7‘5 7’5 77 g C ? 3 9
Conductivity . {
| 1o 19 A A
Alkalinity
(mg CaCOy/L) \ e
Hardness
{mg CaCOyL) lﬂ q
TR chlorine (mg/L) Y YA N ! 2
Temperature (°C) d4.F ?.fm Ul 25.2 75.5 2$ .4 25.6 ‘ 2
Initial Final Initial Final Initial Final Initial Final
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Environmental Testing Solutions, Inc.

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

Species: Pimephales promelas

Daily Chemical Analyses

Cllent: Sequoyah Nuclear Plant UV-Treated
Test dates: October 07 - 14,2003
Project number: 876 Reviewed by: G
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 . Day § Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.56 7.41 7.62 7.54 7.61 7.52 7.66 7.17 7.52 7.05 7.62 7.60 7.60 7.11
DO (mg/L) 8.0 3.0 8.0 7.9 8.1 8.2 8.4 6.8 7.9 - 6.3], 7.8 7.5 7.8 6.3
Conductivity (pmhos/cm) 295 277 279 286 289 . 284 292
Control  [fkalinity (mg/L CaCOy)
Hardness (mg/L CaCOy)
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 24.7 25.2 25.0 25.1 24.8 257 249 25.4 24.8).
pH (SU) « 7.56 7.43 7.61 7.55 7.61 7.47 7.64 7.18 7.53 7.05 71.61 7.54 7.68 7.10]
10.98% DO (mg/L) 8.2 7.7 8.1 7.9 8.1 8.1 8.4 6.9 7.9 6.2 7.9 7.5 8.0 6.4
- Conductivity (nmhos/cm) 290 276 274 279 283 277 274
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 24.7 25.2 25.0 25.1 24.9 25.7 249 254 24.8
pH (SU) 7.56 7.39 7.60 7.57 7.60 7.45 7.63 7.17 7.51 7.106 7.59 7.54 7.67 7.10
22% DO (mg/L) 8.2 7.8 . 8.1 8.0 8.1 8.1 8.4 6.9 8.0 6.6 - 7.8 7.4 7.9 6.3
? Conductivity (umhos/cm) 276 - 264 262 265 270 265 263
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 24.7 25.2 25.0 25.1} 24.9 25.7 24.9 254 24.8
pH (SU) 7.55 7.38 7.58 7.54 7.58 7.44 7.62 7.15 7.47 7.10 7.56 7.54 7.67 7.09
439% DO (mg/L) 8.2 7.2 8.2 8.0 8.1 8.1 8.4 6.9} 7.8 6.4 7.8 7.5 1.9 6.3
. Conductivity (umhos/cm) 249 239 237 241 8 245 232 237
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 24.7 25.2 25.0 25.1] 24.9 25.7 24.9 254 24.8
pH (SU) 7.54 7.4) 7.55 7.55 7.57 7.45 7.60 7.16 7.41 7.06 7.48 7.53 7.64 7.04
7% DO (mg/L) : 8.1 7.8 8.1 7.9 8.1 8.2 8.3 6.9 7.9 . 0.1 7.8 7.4 7.9 5.9
¢ Conductivity (tmhos/cm) 215 207 207 207 209 206 203
Temperature (°C) 25.6 25.) 25.7 25.1 24.6 24.7 25.2 25.0 25.1 24.9 25.7 24.9 25.4 24.8
pH (SU) 7.54 7.40 7.51 7.53 7.54 747 7.59 7.12 7.35 - 7.07 7.42 7.49 7.63 . 7.00
DO (mg/L) 8.3 7.9 8.1 7.9 8.0 8.2 8.3 6.8 7.9 6.1 7.8 7.3 7.9 5.9
Conductivity (nmhos/cm) 179 173 172 . 113 172 169 168
100% Alkalinity (mg/L CaCOy)
: Hardness (mg/L CaCOy)
Total Residual Chlorine (m
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 247 25.2 25.0 25.1 24.9 T 257 249 254 24.8
pH (SU) 7.51 7.42 7.47 7.52 7.52 -~ 744 7.52 7.1 7.31 7.04 7.38 7.52 7.62 7.02
DO (mg/L) 8.2 7.9 8.1 7.9 8.1 . 80 8.4 6.7 7.9 6.1 7.8 7.4 8.0 6.5
Conductivity (tmhos/cm) 177 171 170 171 169 167 169
100% Intake [Alkalinity (mg/L CaCO,)
Hardness (mg/L, CaCOy)
Total Residual Chiorine (m
Temperature (°C) 25.6 25.1 25.7 25.1 24.6 247 25.2 25.0 25.1 24.9 25.7 249 254 24.8
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Page S of 6
Species: Pimephales promelas Date: {0-03-63
Client: TVA /Sequoyah Nuclear Plant - UV-trcated
Daily Chemistry:
Day
1 2
Analyst | ) 4 -
Concentration | Parameter
| 'coNTROL | pH(SU) .56 | .4 XN B EXTE IES AR
DO (mg/L) 8.0 80 80 39 <~ o1} sg82
Conductivity -
(umhos/cm) Z29s. W’ 2H
Alkalinity \ . —
| (mg CaCOyL) -
Hardness \
| (mg CaCOyL) .
Temperature (°C) 25l 2 s q 25 -\ 24. b 24.77
pH(S.U) 1.5b 343 171 355 T.laf T4
10.98% DO (mg/L) 8.2, 3 B - -1 81
Conductivity
(umhos/cm) Zqo Z?zp Zq,g{
Temperature (°C) | Z5.¢ S | zs.d I =25\ 4.6 { 24.1
pH(S.U) 3.50 339 .| F.lb° .52 Fwo 145
2% DO (mg/L) 8.z 3.8 8.( -0 8-t g-
Conductivity .
(umhos/cm) cie w4 b2
Temperature (°C) | 75,0 . AR | 5.1 4.0 4.1
pH(5.U.) 1.55 338 3.58 3.5% IS% | MY
43.9% DO (mg/L) 8.2 3 8.2 .0 8-l 8-(
Conductivity :
(umhos/cm) qu 239 23%F
Temperature (°C) | 2%.Ww 25,1 253 =Sl 24. 6 241
pH (S.U.) H4.54 .43 3.55 55 | 3.53 EX
2% DO (me/L) — 8} 8.1 . B v.2
Conductivity
(umhos/cm) 2is 203 ZD :-\L
Temperature (°C) | Zs.(p 2s.| 25.% 25 .\ 24.6 1| 24.7
pH(S.U) 354 3.40 351 353 5% | .43
100% PO (me/L) a.3 +9 8l 4l 8.0 82
Conductivity ; :
(pmhos/cm) ! 79 I ? > ‘ :}L
Alkalinity
(mg CaCOYL) \
Hardness
(mg CaCOvL) \
ey £0.JO £0.10
Temperature (°C) Zz3. b Zs.1 253 250 b2d.¢ | 2d.
pH (S.U.) 3.51 3492 2.4% | 4.52 3.52 | FH4Y%
100% Intake | DO (me/L) 8.2 3.9 [>X A §- 8-0
Conductivity ’
{umhos/cm) ‘ 17 &1 ] J0
Alkalinity
(mg CaCOYL) \
Hardness \
(mg CaCOyL) ¢
TR chlorine
(melL) <0.10 <0.00
Temperature (°C) 25. Zs.1 Z5.3 5.1 U b 24.1
Initial Final Initial Final Initial Final




Environmental Testing Solutions, Inc. Page 6 of 6
Species: Pimephales promelas Date: L0903
Client: TVA /Sequoyah Nuclear Plant — UV-treated ' ~
Day .
3 4 5 6~
Analyst | i B 5 £l B
Concen- | Parameter ~ '}
- tration L i
CONTROL | pH(S.U.) = *iq 352 1 205 ?.%Z : eI
" | DO (mg/L) 44 L2 \ ' - 3. - | 4lp,3
Conductivi : S e
(y,unhmr.lcn-x)ty 286 264 - 24 292
1 Alkalinity . NS T
{mg CaCOyL) \\ .
Hardness
(mg CaCOyL)
Temperature (°C) 25-2 Yo 25,1 24 r+- ¥ 249 25 By -
pH(S.U) 304 18 353 VTOs X7l 4.5¢% 8 AD
10.98% | DO (mg/L) 3.4 5 19 8.0 :
Conductivity )
(umhos/em) 2 * Ze3 237 ZY
Temperature (°C) 2S.2 | 2<n 1254 2¢9 283 249 2s.Y 24.8
pH(S.U) A3 127 | 3s=l Bl 259 | %Sy "k || H.10
22% [ DO (me/L) 84 8.0 =S Y . L3
T - zos (B s
Temperature (°C) %.2 tzso |2s.{ 243 25,3 g ZSy 240
pH (5.U) X TS 247 120 -t % 3.5¢% “ed | .09
43.9% | DO (mefL) 84 w9 | 2.e H i 15 39 |l
unboremy | 241 245 | z32 23%
Temperature (°C) 2S.2Z || 2s.0 2s-1 1249 253 Il Z4q9 AS.¢ 248
pH (S.U) F0° |THo 154l [F0o |3d8 | 353 | Jut | 704
2% DO (mg/L) g3 39 b.l .G Y4 549
Contosrony zox 209 20w 203
Temperature (°C) 25.2 | zso | 29,4 yg 2s3 .z~f.‘1q 5,45 248
pH(5.U) 3FH +12 4325 207 242, 34 eAr 2.0
100% | DO (me/L) 83 (.6 3.9 L./ +.6& 1.3 i
Conductivity
(uomnhosclclml) ] :}'3 ‘ \ ’-')—Z I ‘Oq l b 6
Alkalinity . ‘
{mg CaCOyL) \
Hardness :
(mg CaCOYL) \ .. - J
TR Chlorine (mg/L)
Temperature (°C) 252 2SS O 25.1 29 25,7 249 ZS.4 -8
pH (5.U.) 352 315 32 [ Fo¥ | %38 || “kgz2 | FwZ | “HOZ
100% DO (mg/L) 5
Intnke 6."{ b-?‘ 7‘q b’ I 19 _77 (j eo 0 b
Conductivity
{pmhos/cm) 0:}/1/ ! (ﬂq / b? } ‘ﬂ
Alkalinity \
(mg CaCOyL)
Hardness
(mg, CaCOYL) \ J
TR chlorine (me/L) [
~— Temperature (°C) > 2 280 | 2s.1 24.9 123 2yaq 25.¢ Z‘ILL_
Initial Final Tnitial | Final ] - Initial Final Initial Final
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Total Hardness

(EPA Method 130.2) ... ..
Matrix: Water, MDL-IOmgCaCO;/L‘

Normallty(N)ofED;l:A g‘;;;. ; i%lvl
= AT w02/ WEATRE | - $0000)/ 50 m1 }
(mpauem:c-ws 'fm) Z 1»««% Nﬁ@"%
~ Q.00 A | it '*‘«‘2}) '-t *"}.;;5'71
Laboratory control standard:
‘ Reference True value | Ssmple ) Hardness (MV) | %RS=MV/TVx100
standard pumber av) volume Begln Bnd | Total | Multiplier | (mg CaCOYL) (acceptable range
{mg CaCOyL) (ml) ml ml =90 to 110%)
MSS Heo 40 50 % Wolz s ¢ 102-5
Duplicate sample precision: ‘
Sample . Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) | . {(S-D)/(S+D)2]} x100
number (mh | mi ml | ml (scceptable range - £10%) |
V- 63 YY\HS HeOp W wal 14 Jieo |41 [ 204 |5 BY
L | Dvliene SO e | |dt ]y P B
- Matrix spike recovérv:
Reference Spike value | Sample Spike hardness (A)
standard number (sv) volume | Begin | End | Total | Multiplier (mg CaCOyL)
" ] (mg CaCOyL) {m]) ml ml ml
NS5 1o do oo ko lzz2d b2 | 20.4 (Lo
- Sample hardness (B) Measured spike value (MV) % R=MV/5Vx100
{mg CaCOyL) MV=A-B . (acceptable range
@g CaCOyL) =78to 125%)
By 42 105-0%e
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
Blank
TN = ND | tshould be = 0 mg C2COWLY 50 DO |0.0106.0 7,0"{ ND
10-0l'03 IMHS W0 8 223 |20 4| &y 84
¥ [S5w o 2.k |28, 122 45
10-08-05 |t Ha0 A 286 1301 .2, B
Y ¥ b 328 [304] 4| 8
10-10 03 |MHS H) A 2648 [wol & || By
l b 40 dsa|da | | 8l
Y ot & 5.2.144.3 | 4.\ 8y - |
62200 8. 19 |Fuai Kuea AL New 2z 22 |0k , 1z
02100& 18 oA & 23 |i>o] 0% &,

Note: If >15ml of titrant is used, sample must be diluted.

Reviewed by: | f)ﬂ] |

Datereviewed [ Jo- 76-03 |



Environmental Testing Solutions, LL.C

RS

Total Hardness
(EPA Method 130.2)

Mainx. Water, MDL-IOmgCaCO;IL

.ol'
R .f:

s ; 45
. : il J@Q“c!-‘s
1xad_| Total | 52 Nornulity (V) of EDTA o B pH cmtnr orMultipllg_x;ﬂ
I rom TN T QAR A x| m (VX sooooysp ml sample -
@ T Feccepta 018 - 002y - ¢ | FEINTRNE 1000 HRABA
‘, e : ‘ ~ iw et m v ;..-u ’.‘,f‘l;ff"‘fi’ﬁ_';.@‘ﬁ
Laboratory control standard:
Reference True value | Sample ] Hardness MV) | % RS=MV/TV x 100
standard number {Tv) volume | Begin | End | Total | Multiplier | (mgCaCOyL) {scceptable range
] (mg CaCOyL) (mD) ml ml ml « 90 to 110%) -
WS b0 40 % 130 lisol 22 (2. ¢ Gl 1D2.5%
Duplicate sample precision:
Sample . Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D)/[(S+D)2}} x 100
number (mb) ml ml ml {acceptable range = £ 10%) ‘
02100%.0%AFL  (omes W5D |15 54 (0.8 | 20.9 [k \b
Dupli
v piese 4 154 Nezlon| L | Puha (b —_
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
_ (mg CaCOyL) (mD) ml ml m :
W45 1o 40 150 |54 (R3] 79 | 204 | 5F
Sample hardress (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) MV=A-B (m_gptable range
(mg CJCOJL] =75¢to 125'/0)
MR e & | (02.5%
Sample measurements:
Sample volume | Begin | End Total Hardness
Sample number Sample ID {ral) ml m] ] Multiplier {mg CaCOyL)
Blank '
(should be = 0 mg CaCOy/L)
o308, 0l | BF 001 ) 50 %3 1223120 | 20.4 23
6731009.05 1 z 113 |15.8] 3.5 H
o004 3 Bt [1113.3 b+
oz1067. 0S|BF \nbais |\ 4.1 325134 (9
030 09.04 \ 3 | 2.5 |3581%.3 bt
031010, 63 ) o) | 3.6 | A2 |34 d _
2001, 03 SA tnleke | 1 15.213.4 4
0310 03.0% \ = : S.2. 1R 135 e
Lom/p16 06 & 3 B.% li2.| 134 of Pl
Note: If >15ml of titrant is used, sample must be diluted,  Reviewed by: [ /\( l Date reviewed I Lo-t b.g l
=}
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Environmental Testing Solutions, LLC

- —

. Total Hardness

(EPA Method 130.2)

* Matrix: Water, MDL = 1.0 mg CaCOy/L <:
| =
s;: . ,- A ."\‘3’- ‘L’{.‘.{ Y
..‘." N : — ' 2 4’\1
i - Titrant § Normallty check |.-Begin | +Ead 1ot t'emalltv #pﬂl‘tdm- orMulﬂplier 3 ~;
3 ) reference | Z:7standard 5] Timl 3 dml | Uml O] oz " U (V52 50000)/ 50 mi samipte - | -
% pumber | ““mumber ott| Tithef sinial gy ¢ (m?hhh ringe = 0.018 - 0-012) PSS N 1000 e ] -
;f.-' . oS _ .- .‘.".'_‘:':.‘-: - . '!..— . o . :)r :,N'{d- N 4 , <A -5' ‘ ;. '.r:‘,"j: 'ﬁéﬁ;f«:{;‘:&f . - & 3
: Laboratory control standard: . 0 ‘k ,
- Reference True value | Sample . . Hardness (MV) | YaRS=MV/TVx1
standard number Tv) volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range
(mg CaCOyL) {mD ml ml ml =90 to 110%)
NS TU6 | 40 0 Jea |2lzi 204 | &2 D359
Duplicate sample precision: .
Sample . Hardness “RPD =
Sample Sample ID volume | Begin { End | Total | Multiplier | (mg CaCOyL) {(5 - D) /{(S+D)2]} x 100
number (m) ml m! ml (acceptable range ~ % 10%)
- s X2
7.2 S0+ | 50 W @ (38 | 204 |5 H
Duplicate : D
Y v _l3ala33e] F 33 2.8Y
Matrix spike recovery:
Reference Spike value | Sample . Spike bardness (A)
standard number sY) volume | Begin | End { Total | Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml m! mi
INSER) 50 |pt [233] 5.0 | 204 1y
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acc:puble range
(mE CaCOyL) = 75t0 125%)
3% 2.59.
Sample measurements:
] Sample volume | Begin | End | Total- Hardness
Sample pumber Sample ID {(ral) ml ml ml Multiplier {mg CaCOyL)
{should be = 0 me CaCOyL) R
2 1009.02. | SOn 2 oo 233033k | 20 b9
021010.05| ¥ 3 Z.3 |30.013.4 9
02 106770\ l 204 |54 | 3.8 159 =1uo
02)004.01 yA %29 |4,.0| 8.1 S = 1o
xjo1.0l | Y 3 - 3241406134 | ¥ lbl =1wd
p ,/
///
/
Note: If >15ml of titrantis used, sample must be dituted. ~ Reviewedby: | 4 | Daereviewed | (g-1b-G> ]
A Y .




Environmental Testing Solutions, LLC

. Total Rcsxdual Chlorme

(EPA Method 330.5) :'#

Matnx. Water, MDL = 0,10 mg/L ._}5

147808 3 =

. "“t-“‘" al;'\'“

g Lo 0.10 mpg/L 1.00 mp/L
Reference standard number INSEH IN 55|;|’
Note: For samples with a residual chlorine of > l 0 mg/L, the calibration range must be adjusted 10 bracket the chiorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) Mocasured value (MV) Y% RS=MV/TVz100
number (mg/L) (mgrL) (acceptable range = 90 to 110%)
X INSS2H 0.50 0.943 108.6"1-
i. . Duplicate sample precision:
- Sample Sample ID Snmplc characteristics | Residual chiorine | YRPD = {(S - D) /[(S+D)/2]} x 100
3. number (mg/L) (acceptable m;e - m%)
i' onyoot.0l Bndusmbo qun G357 |S «0.0082
v V| Dupliexte [SRSSOESSRS D 0.005Y
i - Sample measurements:
& Sample Sample ID Sample characteristics Residual chlorine
number - {mg/L}
i EFHERAEET Blank (should be = <0.10 mo/L) [FEREEERiG A BT idgaataanasess] £20.00905
: aibet. 62 [HEQN 10 Ng loe, ﬁ)aa:lzm poabdee) | £0-00283
‘ c51601.63 | A SO INT pa,ljf’a.q /lo.bma mdea. <0.00323
- T FFUSA .
X 021001, 06| TTA AN 00| %n LeTun Mm!u(‘lmd,u Mgy ponkilse
| omies1.08 | TVA By (NT nomtoz,. Cloga ™ 40 204604
. e
l ' /
\

f' Note: All samples were anal)zed in excess of EPA recommended holding time (1S minutes) unless othenwise aoted.
! Laboratory control standard:

Reference standard True value (TV) Measured value (MV) %RS=MV/TVx 100.’
; number (mg/L) v {mg/L) : (acceptable range = 90 to 110%)
: 10 635 13491 0.50 l 050 1 INKEE

Reviewed by
Date reviewed

— ]

- .‘,SJ .

<0 003pd
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Environmental Testing Solutions, LLC —50.5

Page ﬁ '

Total Res:dual Chlorme -
+. (EPA Methad 330.5) -
Mztnx. Water, MDL =0. IOmglL R

Lk S
m:’»:«’g’}“.,,.
1 Iodxdc reagent:’
s reiete .. r':fq

w%&.m-u 0.10 mg/L 1.00 mg/L,
Reference standard number \N9S 1244 1ANSS | 34 :

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

Labaratory control standard:

Reference standard . True value (TV) Mcasured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)

NS> tai 0.50 0.4<s3 - q; 49,

Duplicate sample precision:

% ;. Sample Sample ID Sample characteristics | Residual chlorine | “eRPD = {(S - D) /{(S+D)/2]} x 100
g & number (mg/L) - (acceptable range = £ 10%)

- ol IR STHES R
B Jomocn oy OF N lntade gl 3,[ flacs ‘_{'l(.a-/ S L0.00037 b R R
= A} Duplicate =~ ;%52 "‘@ “‘“ D 4o.0004 —
lk.‘ VXY . ,‘, 0

',:-' Sample measurements:
= Sample Sample ID Sample characteristics Residual chlorine
B, number {mg/L}

e | REORSESTEAVRY Blank (should be = <0.10 my/L) [FEREEERA o Ss b K0 0554
2 |oziom.0s |SOU e -y {Dm\{ \IXC\XW) cleoy £0-0045%

L. |a3r004.0S BEN Difhe. {Jﬂ\' \{ﬁ\(\w clenr <0.003 (¢
03104 ., a8 w&k/ “Aﬁww A\[{;ﬂ.(}w wl «Q‘.ak}\'%_fm(}ul&_\ £D.00253
L |oznd.ql dircon palt altun claac <0.00 1LY
B lozinod. 06 |RPL Tel covmemiesbial W brswn puckidas {0.000 226
g lo=009.02. | SQM 2 OqLL \ed Moo | olesr 0 . 000483
:,‘ ' %

?' //
'Z‘j Note: All samples were analyzed in ¢xcess of EPA recommended holding time (15 minutes) unless athenwise noted.

Laborutory control standard:

-3 Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100
' numbcny ! (mg/L) : (mg/L) (acceptable range = 90 to 110%)
3 INSS 134 | 0.50 n-4H q4-2.9%
.! . . Reviewed by
Date reviewed A -0
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Environmental Testing Solutions, LLC : , , -St.oY.

Total Residual cmo;aixe

+(EPA Method 330.5) ¥ 7
. Matrix: Water, MDL-OIOmgIL e

.‘%FA;

: Sk 2y
| i «b
-~ *»A”i’&’x?"% R

HERRY

Sae 3 Wl g, e}

o Acxd reagent.

'~. 210, Feppat doe - - ..
e --.:‘_(: Y'f':’.‘.“i”" “.-2 ,'3.;:',_;.

:o-u_glgw 1

2. . : 4 R AL T AR

" Cali!;ration:
R s A R A T 0.10 mg/L 1.00 mg/L
Reference standard number YNss13Y INSS|1’Y
Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted 1o bracket the chiorine levels of the samples.
Laboratory control standard: .
Reference standard True valuc (TV) Measured value (MV) Y« RS=MV [TV x 100
number {mg/L) . (mg/L) (acceptable range = 90 to 110%)
IN$S124 0.50 0. 4oy 92,87
Duplicate sample precision:
4 Sample Sample ID Sample characteristics |- Residual chlorine | “%RPD = {(S - D) /{(S+D)/2]} x 100
- number (me/L) -(acceptable range = £ 10%)
’ - - Skt -m»a.em‘m
Loz 011-0] 1fAnd 4o ¢o (hi;c(um (‘Lmrt. S tovossy PEinas e "‘é
3 J Duplicate - & i ""‘§ % :_' D0.00402 | ~
! Sample r;reasurements:
j Sample Sample ID Sample characteristics Residual chlorine
number {(mg/L)
PERETITVE] Blank (should be=<0.10 my/L) [BEFSSEHmIs ST sy pima Y] L0.00987
2
H 01605 |TVA-San) 10) f)Ocolo-c.ﬁdAM. pokidis | £0.00469
31610.6b l IoT No eiae, (oo, (ubidiar |+0.003\0
4 021010.64 | TVA AeN 0o} dna, Clonds, ditt pouh il 0:02%
| 2/018:03 b oo Clmd . dut bl 1©.0190
081010-0Z |friarocs - Ashgully chZMm.c 0.0124
oz 011 04 sJ{mL‘_— Ceucl] om no eBloe, Cleae. £0,00855
P oz1014 13 TRt - Merdunsm | rio coloe, Cloge 26.004pY
ezt | d Hend. C&w‘.}w no uclo,g, gm_/,ng,? £0.00 TP
ozule3 | 3 RS MuP 2o tuz. Dpiid flody | 4000307
Note: All s:mplcs were analyzed in excess of EPA recommended ho1dmg time (15 minutes) unle¥ otherdise noted.
¥ Labvmmmeom:al.cmudtad.
z Reference standard True value “W\W °%% RS=MV/TV x 100
number {mg/L) {mg/L) ~—tacceptable range = 90 to 110%)
0.50 T

e Tl

Reviewed by | ,
Date reviewed “11- .




Environmental Testing Solutions, LLC Page [ of 5

Alkalinity

(EPA Method 310.1)
Matrix: Watcr, MDL =10 mg CaCO;IL

" Analys [T
Date analyzed JO 14’-03

-1

Titrate samples to pH :'4 50 S . .

.‘ ,, AL, *\\._1- ;-;)‘\.2 : ,“-, }E“ :Xg«"g\.
thmnt narmalx:y and multgpher ddamxnatwn' : - : R A T ¥ T P,
PHof .| « s tud Nonn:llty - s Normauty ) ofH;SO; A S pHFactor orMultipuer %
Delonized Tlmnt * check - Begin Eud Total f = (Sml Nn;CO; X 0 OS)IE ] =W¥x 50000)/ 100 ml mnple
water | reference standtrd ml | ml |- iem028/E DUFiss - .¥¥ =Nx x 500 | tw?“‘&,
=4.580. | number,! number (E) | (scceptable nnge-o.om 0.022) S e <6 SERRY
44t |NevtfpkoH oo |n.2ljpa] p.6208 [B.2 A
Laboratory control standard:
Reference True value | Sample | - - Alkalinity MV) | Y RS=MV/TVx100
standard number {av) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOYL) | (mD) -ml ml ml =90 to 110%)
. K55 156 100 10 122 |220/48 | 0.+ | Ido 136%
( Duplicate sample precision: . . . .
v Sample ' Alkalinity %RPD =
e Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S- D) 7{(S+D)2}} x 100
| 8 number (ml) ml ml ml ('“‘f_f_‘_‘_‘_l‘ range = £10%)
0w W Hao 8 |lao 2Zoliaalsa | 1021 |° 5B
ST . Duglicate - = D < :
" Y | #Fs3s|S8| 4 59 A
? Matrix spike recovery: .
. Reference Spike value | Sample Spike alkalinity (A)
" standard number (SV) . | volume | Begin | End | Total { Multiplier (mg CaCOyL)
i3 (mg CaCOy/L) (mD) ml ml ml
5 (N9S (36 | 60 {op |ZAF(384| 12 | 0.2 1
b8
[ Sample alkalinity (B) Measured spike value (MV) | % R=MV/SVx100
- (mg CaCO,L) MV=A-B - (acceptable range
% : . {m# CaCOJL) =75t0125%)
’g\ ' 54 &5 0%
Sample measurements: :
i3 Saraple volume | Begin | Ead | Total Alkalinity
[ Sample number Sample ID (ml) ml ml | ml Multiplier (mg CaCOyL)
e " ya® 2y
i lo-0p03  |MHS Ho0o A | foo W 3] 54| lo.2 [Pe
53 Y S5 Hyo 133480 (0] 3.3 34
e 100503 [MHs Hio A 22, | 28.5/5.9 0o
.2 ' 4 285 [244]5.4 6o
1610. 0% |MHS Ho 4 Mo [Yo4l bo ot
A Y bz
3 Y 39 198 15491 [0
o2 008-19 W \(uu I}PLNM 0 18 {104 {03 | S o
3 t1008. & A old k (0% |10-2 | 0-0 7 z NY

: Reviewed by: | d J[ | Date rcvicwed:

8
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Environmental Testing Solutions, LLC

Y

Page Z of 3

Alkalinity
(EPA Method 310.1)
Matrix: Waicr MDL= IOmgCaCOJL

Anatyst [CATT T 7
- Date anatyzed ID ul o) 3 Txtrate sampla to pH
....‘ a,..o- N k:{ RN 32 gt ok O Pty
y B iplier ¢ }dcnnu:atwn VIR LAt wq}‘?ﬁﬁ'un S
PHof o -in| Normallty | -] pH Factor o Mnltiplier -Q’
Deijonized I'ltnnt *check " | Begin | End | Total
water | reference | standard ml | ml ml T A e 028/R SEfFet e
=458 U. | number number ) (1) (-ccepuue range = 0.018 - o.ozz)
Laboratory control standard: .
Reference True value | Sample ) Alkalinity MV) | % RS=MV/TVx1
standard number av) volume | Begln | End | Total | Multiplier | (mg CaCOyL) (scceptable range
(mg CaCOYL) | (mD m | ml | ml . = 9010 110%)
NG 13Y 100 | 1 402 fpoalion]lor | o2 (025
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Samp]e ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D)/|(S+D32]} x 10.0
number com (=) (m)) ml mi ml (acceptable range = £ 10%
o008 afB—oor— 50 |22z lps]03 Ialo.z |5 lo.1
Bupli ¥ D - .
J plicaie & |3 w104 o\ ¥ .2 -29.4°1.
Matrix spike recovery: Not o foroohagl-
Reference Spike value | Sample Spike alkalinity (A) .
standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
) (mg CaCOyL) {m}) ml ml ml
NgS 13l | usoooDl 1850|108 (154 5.4 ey o2 16
) .
Sample allalinity (B) Measured spike value (MV) % R=MYV /SV x 100
(mg CaCOJL) My=A-B (acceptable range
(mg CaCOyL) =75to 125'/0)
\®3 JlsyA J]0Z -0 9].
Sample measurements: \
\ Sarple volume | Begin | End | Total Alkalinity
Sample number Sample ID (mD) ml ml ml Multiplier (mg CaCOyL)
067,00 BE G\ (o0 1254 (423l | 6.2 (05
03 1004.0S 2, 323 |3R5| (-2 3
03 1016.0Y % o) 8.5 [Yh1|5.x 58
031007.0S|AF. Inele | 2.2 li0.4 |24 1L
031004 .04 | 2 0. (625 52
P s I A 1Sx {2tk | 59 bo
03 1607. 02154 ( 43 |=zs2| .S L
0 1004.0 | Z 28z |33 1 6.1 2
omiomw.os| J 2 Vo {343 Juoy | 0z
Reviewedby: | . { |  Daereviewed: | 1o-1b- 3 |
(@A) .
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oo Environmental Testing Solutions, LLC : Page_ % _of 3
Alkalinity
te _ (EPA Method 310.1)
% Matrix: Watcr, MDL = 1.0 mg CaCOy/L
e  amayst[ Yol
4 Date aﬂal)'ud IO lLl.Oj Txtrate samples to pH 4 50 S U
PHOL | o= mrs ?mety—\\ Normallty ™ orn,so‘ "pH. Factor or Mnltlpl!cr TR

Delonized ‘Iltnnt | check ~} Begin | End -Ta't?‘ - (N 3 5000011 100 m! umple
"ter Rfe“na ’uud‘rd ml m! ml B < — . '-" ',z.‘ k-_N! 500 ("{xt (’ﬁ-’ k7Y
=4.55.U. | number number (E) (acecphble range = 0.018 - o.ozz) \ TR ST

o
:::’ : Laboratory control standard:
£ Reference True value | Sample . Alkalinity MV) | % RS=MV/TVx 100
£ ) standard number av) volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range
% (meCaCOYL) | " (m) | ml | ml | ml =90 to 110%)
% Nesizw | 100 | 10 192 b3 105 | 10.2 Ck! 9z
£ Duplicate sample precision:
:. . o Sample Alkalinity %RPD =
e Sample * Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S- D) /[(5+D)2]} x 100
i number (ml) m! ml ml (acceptable mg' =%10%)
020007.035@a LU 100 |09 alvs| 0.2 |° Y
. | Dupli . : D
R PR il - 177 T4 (VR L3
; Matrix spike reéoverv: '
- Reference Spike value | Sample . Spike alkalinity (A)
g standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
:r-' {mg CaCOyL) {ml) ml ml ml
& NESE) 60 | 1oo |lw3 |23 | lp2 13
g" Sample alkalinity (B) Measured spike value (MY) % R=MV/SVx100
¥ {mg CaCOyL) . MV=A-B (acceptable range
5; (me CaCOLL) =175 to 125%)
- B 50 100° 1.
;’; Sample measurements:
§ Sample volume | Begin | End | Total Alkalinity
g,‘ Sample number Sample ID {mD ml ml m] Multiplier {mg CaCOyL)
5 02/0608.03 | San 1) 2 o lzad | 235l bl | 1n.2 Lz
3 O3 1516.06] |, 3 1 335 | 34.4] 6.1 w2z
lo=007. 0 Bodonae | e 1d3s| F9 Bl
03)08.0t | ') Z 149 {24.0] 0.2 ay
omion. o] 4 3 ! |nolmzlaz a4
———
1 A
///
/
Reviewedby: | | Date reviewed: [ 10-16- o3 |
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Appendix D

Reference Toxicant Test and
Control Chart




7-day 1C,, (g/L KClI)

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Referenpg Tox1cant Control Chart
for szephales prbmelas i

TR e A VL

usmg_. ‘I\/’I‘p(Jierately Hard er9§39&¢ }y.i.ater:_' |
09 a State and USEPA Mandated Control fxiffﬁi‘ ,
os |
o7}
os |
os |
ol ;
] i ! i ! A 1 ! ! | 1 1 1 | 1 1 | | | ! | ]
1.0 i 1 | I | i 1 { 1 i { { ] I i - i | 1 T
0.9 B USEPA Warning and Control Limits o
03 i Limits Set According to 1 0™ and 25" Percentile CVs ]
07 - i
- 4
0.6 ]
os | -
:
! | ! A i I ! | { ! il | ! I | { | 1 ! '/ |
o % % R e T e e % % S e e S % % %

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)




Environmental Testing Solutions, Inc.

Patassium Chloride Chronic Reference Toxicant Control Chart
for Pimephales promelas

using Moderatcly Hard Synthetic Water . B
. State and USEPA Laboratory Laboratory USEPA
Test number  Test date 1:d:y 1C, - CT S Cuntrol Limits Sorne Warning Limits | Sy ControlLimits S,y A9 . Control Limits cv
@LKC)  (@LKCY CT-28 CT+18 CT-S,, CT+S,, CT-Si4 CT+Sis it . CT-Sis CT+Sim

1 10-15-02 0.66
2 10-22-02 0.64 0.65 0.0t 0.62 0.67 0.08 0.57 0.72 0.14 0.51 078 0.25 094 002
3 11-08-02 0.59 0.63 0.03 0.56 0.70 0.08 0.55 0.70 0.13 0.50 0.76 0.24 039 091 0.06
4 12-03-02 0.6 062 0.03 0.56 0.68 0.07 0.55 0.70 0.13 0.49 0.7 0.24 0.39 0.90 0.0$
s 12-03-02 0.52 0.60 0.05 0.49 on 0.07 0.53 0.67 0.13 0.48 0.73 0.23 037 0.87 0.09
6 01-07-03 0.64 0.61 0.05 0.51 on 0.07 0.54 0.68 0.13 048 0.74 0.23 038 ots 0.03
7 01-14-03 061 061 00s 0.52 0.70 0.07 0.54 0.68 013 0.48 0.74 0.23 03t o.te 0.08
8 02-04-03 0.64 0.61 0.04 0.52 0.70 007 0.54 0.69 0.13 0.48 0.74 0.23 0.3 0.89 0.07
9. 03-13-03 065 0.62 0.04 0.53 0.70 007 0.54 0.69 0.13 0.49 078 0 0.38 08 0.07
10 03-18-03 0.64 0.62 004 0.54 0.70 0.07 054" 0.69 0.13 0.49 0.75 0.24 03t - 0.9 0.07
n 04-08-03 0.50 0.61 0.0% 0.50 0.71 0.07 0.53 0.68 0.13 0.48 0.74 023 03t o.ss 009
12 04-15-03 0.56 0.60 0.05 0.50 0 0.07 0.53 0.6% 0.13 0.48 0.73 0.3 037 0ss 0.09
13 04-29-03 0.59 0.60 0.05 0.50 a.70 0.07 0.53 0.68 013 0.48 0.7 0.23 037 087 0.08
14 05-29-03 0.64 0.61 0.05 0.51 0.70 0.07 0.53 0.68 0.13 0.43 0713 023 0.3t 0.ss o0t
15 06-17-03 0.60 0.61 0.05 0.51 0.70 007 0.53 0.68 0.13 0.42 0.73 0 038 0.t 0.08
16 - 07-15-03 0.6% 0.61 0.08 0.51 0.70 0.07 0.54 0.68 0.13 048 0.74 0.3 03g 0.1t 008
17 08-05-03 0.53 0.60 0.08 0.50 0.70 0.07 0.53 0.68 0.13 0.48 0.73 0.23 037 o1e 002
18 08-12-03 0.67 0.61 0.05 0.51 0.7 0.07 0.53 0.68 0.13 0.48 0.74 o 038 ’ . o.te 0.08
19 08-19-03 0.35 0.60 0.05 0.50 ot 007 0.53 0.68 0.13 048 0.73 0.23 03t . 0 3 KA .,0.21 01t 0.08
20 10-07-03 0.61 0.61 0.05 0.51 0.70 0.07 053 0.68 0.13 0.43 0.73 0.23 03t - ¥ Mo e ‘f*’o.‘n ) ot 6.02

ll

Nota: 7-d 1Cyy = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause 3 25% reduction in Pimephales growth for the test papulnom v
CT = Central tendency (mean 1Cy,).

S = Sundard deviation of the 1C;, values.

Laboratory Control and Warning Limits
+ Laboratory control and waming limits were established using the standard deviation of the IC;; values corresponding to the 10th and 25th percentile CVs.  These nngd are mon ﬁhpu M tn mﬂ md wlmh; Brnits

recorunended by USEPA for the test method and endpoint.
S, 1e ® Standard deviation corresponding to the 10* percentile CV. (Sa 40 = 0.12)
Sass ™ Standard deviation corrcspondmg to the 25" percentile CV. (Saq =0.21)
USEPA Control and Warning Limits
S ys = Standard deviation corresponding to the 75* percentile CV. ( Spqy = 0.38)
Sy4s™ Standard devistion comesponding to the 90% percentile CV. (Sago = 0.49)
CV = Cocficicnt of variation of the IC,, valucs.

USEPA. 2000, Und ding and A ing for Method Variabibty m Whole Efthuemt Tuxicity Appl Under the Natioial Pollutant Discharge Elimination Progran EPA-833 R-00-00) US Favi P

Organisms obtained from Aquatic BioSystems, luc. 10-07-03xs




7-d IC, (2/L KCI)

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Control Chélrt
for Pimephales promelas
using Moderately Hard Synthetic Water
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that would cause a 25% reduction in Pimephales growth for the test population.
—— — Central Tendency (mean IC,,)

—..— Laboratory Warning Limits (mean IC,  +S§, /., S, ,,=0.12)

--------- Laboratory Control Limits (mean IC,, S, ¢, S, ,5=0.21)

— — USEPA Warning Limits (mean 1C,+S, 55, S, ,5=0.38)

——— USEPA Control Limits (meanIC,, + 8§, ,,, S, ,,= 0.45)




Environmental Testing Solutions, Inc.

Precxsnon of Endpomt Measurements

S for szeph ales promelas

i N e, Py Thne i

A .v?uemg Moderately Hard Synth;etxc Wate

T ol ] ) Q“-
e o Sk R AL SR N Ty 3
":’-F'."\-zﬁi;:---"‘,* ~ ,u A

Test number Tuqd:.te. S r\fﬁ'al ’Grthh

%) (mgfarvac)

forCmuolewﬂx o
(mg/larvae) ’ Growth CV ('/o)

s rorpMsn(-/)"

1 10-15-02 100 1.037 16.9. 0.23 219
2 10-2202 100 0.822 0.929 106 . 13.8 0.13 15.6 18.7
3 11-05-02 100 0.874 0.911 2.8 10.1 0.12 13.8 17.1
4 12-03-02 100 0.852 0.896 9.1 9.9 0.12 13.7 16.2
5 12.03-02 100 0.668 0.850 10.4 10.0 0.15 224 17.5
6 01-07-03 100 0.886 0.856 4.1 9.0 0.14 15.7 17.2
7 01-14-03 100 0.677 0.831 3.0 8.1 0.07 11.0 16.3
8 02-04-03 97.5 0.933 0.844 14.1 8.9 0.15 16.5 16.3
9 03-18-03 100 0.838 0.843 8.0 8.8 0.15 18.5 16.6
10 03-18-03 100 0.803 0.839 213 10.0 021 26.5 17.6
1§ 04-08-03 100 1.083 0.861 6.1 9.7 0.09 80 16.7
12 04-15-03 100 0.892 0.864 17.0 10.3 0.17 18.7 16.9
13 04-29-03 97.5 1.021 0.876 6.7 10.0 0.18 17.5 16.9
14 05-29-03 100 1.005 0.885 79 9.9 0.11 111 16.5
15 06-17-03 97.5 0.888 0.885 42 9.5 0.18 20.7 16.8
16 07-15-03 100 0910 0.887 6.7 9.3 0.12 13.7 16.6
17 08-05-03 915 1.092 0.899 6.5 9.2 0.13 11.8 16.3
18 08-12-03 100 0.693 0.887 9.7 9.2 0.20 28.2 17.0
19 08-19-03 100 0.745 0.880 29 8.8 0.08 10.7 16.6
20 10-07-03 97.5 0.762 0.874 200 9.4 0.18 211 170
Note: CV = CocefTicient of variation for control growth.

On average, the CV for control growth is 9.4% in Environmental Testing Solutions, Inc. Pimephales chronic toxiciry 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 Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing
Solutions, [ne. chronic toxicity tests when & toxicant reduces Pimephales growth by 17.0% from the control.
Lower PMSD bound determined by USEPA (10® percentile) = 9.4%.

Upper PMSD bound determined by USEPA (90™ percentile) = 35%.
CT = Central Tendancy (mean Control Growth, CV, or PMSD)

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

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

Organisms obtained from Aquanc BioSystems, Inc. 10-07-03.xs
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Environmental Testing Solutions, Inc.

Pimephales promelas Control Growth and Coeﬁ'iclent of Vanatmn e

“"“..“‘ D e N LIRS
R &

in Potassnum Chlonde Chromc Reference _Toxxcant Tests

: m »r.h AFdns \f
5 fas ‘..v,_\:?-zi‘_.:g; 7-;;1"“ ¢

H
i
r .
H
X
»

Coefficient of Variation (%)
for Contro! Growth

1l

Test date

—e— Control Growth or Coefficient of Variation (CV)
— — Central Tendency (mean Control Growth or CV)

--------- Control Limits (meaﬁ Control Growth or CV % 2 Standard Deviations)




Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements
Potassium Chlorldc Chronic Reference Toxicant Control Chart

for Pimephales promelas R ok
using Moderately Hard Synthetic Water ; "»

40

10 (-

o~

N RN IR

Test date

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant dlffcrmoc
between the control and treatment that can be declared statistically significant. e
—— - Central Tendency (mean PMSD)
........ Lower and Upper PMSD Bounds ) _ ".m. &
' Lower PMSD Bound (10" percentile) = 9.4%, Upper PMSD Bound (90™ percentile) = - 35% {: fod

(Lower and upper PMSD bounds were determined by USEPA for the method and cndpomt.)‘;’ Rt af o




Environmental Testing Solutions, Inc.

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

Quality Control : \ 4
Verification of Data Entry, Calculations, and Statistical Analyses -

Test number: PpKCICR # 56
Test dates: October 7-14,2003 Revelwed by:
Concentration (mg/l. Hephcale loittat aymber of | aal number of A+ Pas weight B = Pan s Larvae |Larvae weight (mg)] Weight s Intual number | Mesn survival | Meaa weight (mg) Cosfiictent of m toducties from
KCY) tarvae larvae {mg) welght (mg) sA.B of larvae (mp) (%) variation (%) ,’ 3 contrsl (W)
A T
A 10 10 15.114 22770 7656 07656 .
B 10 to 15424 23380 9 256 09256 -
.. A <
Control C 10 10 15.106 23070 7061 07964 978 0.7616 i Netspplicable
D 10 9 15233 20 820 5.987 0.5587 Sl e
E 10 10 15242 22 870 7628 07628
F 10 10 15158 22530 7382 0.7382 o
300 G 10 10 15.187 24 830 9643 09643 _100.0 st :'-4
H 10 10 15262 23 050 7.788 07788 - -
1 10 3 15292 21 250 5958 05958
J 10 10 15264 22 830 7 566 0 7566
450 K 10 9 15249 21.780 6531 06534 %0.0 0.7136
1, 10 9 15.263 23 750 8437 0 8487
M 10 3 15057 20 800 5.743 05743
N 10 8 15023 20 830 3857 05857
600 0 10 9 14990 21.340 6350 06350 §7.5 0.6069
P 10 10 15 00$ 21.330 6325 06325
Q 10 ° S 15 056 18 660 3 604 03604
R 10 [ 15020 19170 4150 04150
750 S 10 7 15012 18.500 3488 0.3438 650 o404
T 10 [] 14 886 20980 6094 0 6094 )
U 10 | 14 946 15.760 0814 00814
\4 10 0 0 000 0 000 0 000 0 0000
900 A4 10 0 0 000 0 000 0000 0 0000 50 0.013
X 10 [} 14 951 15430 0479 00479
Dunnett’s MSD value: 0.1762 MSD = Minimum Significant Difference
PMSD: 23.1 PMSD = Percent Minimum Significant Difference

P ,.'S«h. AN
PMSD is a measure of test precision. The PMSD s mmmwmmﬂamwmhmdwﬁsmhw

statistically significant in 3 whole effluent toxicity test. On avarage, a significant difference occurs for Environmental Testing Solutions, Ine.
chronic toxicity tests when 3 toxicant reduces Pimephales growth by 17.0% from the control (determined through nlm toxicant tuung)
Lower PMS1) bound determined by USEPA (10th percentile) = 9 4% Lep

Upper PMSD bound determined by USEPA (90th pescentile) » 35%

chsonic refarence toxicant tests.

*USEPA 2000 Undastanding and Accounting for Mcthod Varisbility in Whole Etfluent Toxicity Applications Under the National Pollutant Discharge Elimination Program EPA-I!LRM& lB
Agency, Cincinnati, Ol .

Organisms obtasned frum Aquanc BioSystems, [nc. 100703 xls




. Environmental Testing Solutions, Inc. Page 1 of 5

- Potassium Chloride Chronic Reference Toxxcant Test . i
(EPA-821-R-02-013 Method 1000. 0) S T LE
Specnes. anephales promelas . e L s

i Dilution preparation information: Comments: Yy vean o
KCl CHM number: CHHOL1
ion® 30 g KCV1.: Dissolve 50 g KClin -L.
Stock preparation: Ddfmiz VL D ve 50 g KClin
Dilution prep (mg/L) 300 430 €00 750 900
Stock volume (mL) 3 9 12 1$ 18
Diluent volume (mL) 994 991 932 98s 982
Tota! volume (mL) 1000 1000 1000 1000 1000
Test organism information: oqL Test information:
Organism age: +2e~o2d 25 o Z1.S-Houes Y Randomizing template: Red
Date and times organisms |- oG 12230 O 1400 HO™ | Incubator number and 3 F
were born between: shelf location:
Organism source: ARS e 1600, Artemia lot number: 8soye3R
Transfer bowl information: | pH = 7.£2SU Temperature =g4.]°C | Total drying time: 3 HauesS .
Date/ Time in: 51808 (S
Average transfer volume: 10 ,_{_J_Q Date/ Time out: 1815  A%00
Oven temperature: 100°C. |
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Analyst
fecding feeding renewal, or batch used
time time termination time
o [io-g1-0%. 1o 1206 10.00.63 |
7 ¥
' liloot-03 | pacd | \sed 1e) 10-0-03 | Al
1
2 | 10A-03 | 6900 S\ 131S 10°08-03 | |
P lieciomon {rAco | 1560 1313 lo-08-63 | 4l
Pl -3 | ags3 | iS00 12506 10-03-63 Ct?
> 112263 | ngs6 | 1sod 1305 10-08-93 | A\
5 llo13-oz3| (A2 | 1S00 1300 10-08-63 | ol
T |ey-ox 1moq g A
Control information: Acceptance criteria Summary of test endpoints:
% Monality: 2.5% $20% 7-day LCso 182, L
Average weight per initial larvae: 0. Talls 22X cwrad il NOEC LOn
Average weight per surviving larvae: |, 777 | 2 0.25 maflarvae LOEC asSn
Chv 60,8
ICz; . 8‘
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Environmental Testing Solutions, Inc. ' Page2 of 5
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3 PRSI

Species: Pimephales promelas ' _.‘PpKC.Z"l(‘:RTcst._N_téx_n_bcr: '[Q

4‘ 5 . : s :Sllﬂ‘;? = trte
Day ] __ -] =<%300 mg KCUL == *%. | >"~*:450 mg
A|lBlc|plE|FlclH I | 3°1:x | L
0 plroliolio lolo linlolnln e o
1 1012 [/ |0 ]/0]10]/0] 10[70 | 70|70
z 10 {10 {¢o /0 10|t0l/6 lro Ji0 |70 ] r0] 0
3 1010 |10 |10 |10 |0 1O IO | 0 [/ |/O g4
4 10| ol o]0 i | |10 |10 |10 10| 10| 9
5 O ‘gzq ,4
101 JO[10 [ j0]0 |40 | 0] /0 o 19'%9
6 /0] 70 |70 atliolwlmoliwl|e w44
STHRAL
' 1 |ro |64 0| o] |to] €]’ |d |4
A= Pan weight (mg) ')\ ,LR : 6‘0 \ﬁb 1 @ 2 1’\’7/ ,g\'b- ’D"\ 3’\ ’\o\",
TRA ", \6 \\ \6'\ \‘)'\ \6 ) \\:):t\ \‘)'\ lfg'\b \‘J' \L) * \‘) . \‘7 : \6 ’
B = Pan + Larvae weight (mg) LY 9 x| 2, 4 ]
,\:\:}' ’b&:s ’l} O'X 10% k] 1,1'5 $\\‘$ > 0 Rt ‘é 1:»9 ‘P\qq’ 'fr{’
C= Larvae weight (mg) 0 A A % 1 1, é 6% v \ %4\
A 5 v A \d %)

A-B Dt Nt Pl Pl MG Rl PN el PR 11\9" W e
Weight per initlal number of " \4 ‘ob\ '\ ’L& U & & \‘\0 3\ &4
Eg;::lr:‘ignumbero{hrvne 0’.\\é O‘o:ﬁ D:\O\ D'é D:\\‘ O:\B& 0?\“\‘b 0"(6 0'(3‘\ ():ﬁ 0-"6 0'&\\
s ot mg) 6.0 0.€H0 0. T

Calcu}ations and data reviewed: d‘s

Comments:
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Species: Pimephales promelés

B i 850 mgxcvr.%.m T 900 mp KCUL »&aa- | 2
B M| N|lOlPJIQ|RI-s |'TJ'® |+v-|-w/=xX"} "
R : . : : -
0 jo 1ol tolm lio {io o ' lo {nlo
3 : -l
£ ' (0] 700 | | 62| e a4 49| 4% 47| 3™
& 2 1014 aYiof{g |8 |2 |e*]d |23 |d |3
’ 9"l |9 |08 |8 |9 |a. |4 [1**]|2%] 2"
§ ‘ alg |ajolele v el|®t |22
: ¢
~ S eld 8 g 10 "}_ld (124 '_'} 6 Z_ Dl ‘ id Z
v ) gle |ajiols® vt ¢ | 2|0 0?2
) 7 g |elafiols|e|a]eTid]o o |14
- A = Pan weight (mg) X q,”) QO\Q ‘7\l 40 G M N Q? o Q"\
' B=Pan+La Teht \69" AN ~b§6 \6? \"p \6"e ‘?&b \‘)‘0\ 3 el
- = Pan + Larvae weight (mg)
o 1.0‘% 1.\-"’“k b"”’) \%’v \"\q &“)o ‘1,"‘\‘b \‘*'«v - | — \‘1'\\ v
Larvae weight (mg) = A -B ‘)"b A\ & 0 \x BN ,\q
éf\ 6-%5 ufb‘:p \«1;; 5-"& c\-‘" b b-&\\o-g\\\ i i [l
Weight per initial number of O 0 1Y
rvae (m S Q
l:CI !rsmil) mxmber of larvae 10 ’étﬁ 0“§4j 0‘;§ 0'\3’3 O'ﬁy\ P 'A\ 0 "ax&& 0"’@ 0'Q O O o ?
st vl 0. bLoLA 0.43349 0.06323
) Calculations and data reviewed: &_
Commeits: .




Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Flsh Crowth and Survival Test.7 Day Survival —_— -
PPKCICA . .o, . Sample§D:
ETS-Eav.Tmting Solutiors  + * Sample Type
- CHRONICEPA-RI-R0201Y) . . TestSpecies: .- .o . !
(et bl enhs M e AN T S I g e ey Y

e et e Qi ea g e gt te,.

B R
ey iEh £
SAE A0S

D-Control Q9730 1.0000 L
3 . 1.0000 1015 «
430 0.9000 [Xra]] 0
600 037%0 08974 0
*15%0 0.6500 0.6667 4«
900 0.0500 0.051) «
Auxitiary Tests Statistic Critical Jkew Kurt
Shapuo-Wilk's Test idicates normal dustnbuson (p > 0.01) 0.955804884 0884 0.216894366 Q.44901595
Equality of variance cannot be confirmed
Hypethesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 600 0 670.8200932
T v1 D-Control
Maximum Likellhood-Probit
Parameter Value SE 95% Flductal Limits Coatrol ChiSq Critical P-value My Sigma fter
Slope .26.21882114 5.116792631 16.18990733 36.2477349) 0025 62784351382 7.814724922 01 2.893552263 0.03814054 n
Intercept <TO.8655292 1484069562 -99.9531932 4177717652
TSCR 0061689345 0019147973 0 024159318 0099219374 1.0 -
Peint Problts mg/l,  95% Flducial Limits 09 1
ECOt 2674 618.0050228 332.9614929 682.4289623
ECOS 3353 6773554928 6079615 T14.1079396 a8
EC10 3718 6993155644 639 0347806 TI2063026L 07
EC1S 3.964 714.5327431 660 6757919 T4.773L476
EC20 4.158 726 8526868 67B.0947615 7553172716 30.8
EC2S 4326 TI7.6101076 691.1451142 7647678779 §q 5
ECw 4747 7654017799 TXH 8243485 7909911428 ¢ 04
ECs0 5.000 782.6223806 752 5817038 809 2214782 L
ECs0 5.253 800.2304271 772.9876293 830.0188392 03 1
EC?S 5674 830181502 801.4198929 870.851371) 02
EC80 $.842 842.6595601 R14.4996111 8890674917
EC8S 6.035 857.2004598 826.9164588 911.5088294 01 .1
EC90 6.282 875.8332105 842.0997986 941.395078¢ 00 ey
EC9S 6.643 9042436406 8640335836 988.684212 1 10 100 1000 10000
£C% 7326 960 0203541 904 9241604 1086127778 Dose mgL
Dess-Respoase Plot
1 — 4\
09 %
o 1 L
(24
~
206
305
X
Qo4
~
03
0.2
[ 3} .
b
0
) g 3 8 2 8
(]
a

Organisms obtaired from Aquatic BioSystems, Inc.

10-07-03.xls



Environmental Testing Solutions, Inc.
Statistical Analyses

Lasval Flsh Crowth sad Susvival Test-7 Duy Growthy e
TestlD: . PpKQCR - -
LabID: .. ETS-Env. Testing Solutions T .. Sample

Sample Due . Protocot  CHRONICAEPA-821-R02-01%)
Coeroents: : ’ - M
vo-mgrl, [l 2 3 F T mrmen ax
. DControl |\ 07456 -y 09236 . Q7564 .y ; 05587 . ;
oox0 Clexm lenm g% mo"{«o.nu *"‘7’-’"%: 35&’5"}*.
4% T aswm Lamss T T 0sar i ader:
w0 osTe CUosesT T pease
150 03604 1 QA% .
900 - 00814 0000  0.0000
Conc-mp/l Mess N-Mean N
D-Control 0.7616 1.0000 4
300 0.3110 1.0649 4 . 0643 2290 01762 |
450 07136 09369 4 0.624 22% 0.1762 eny 0.9075
600 0.6069 0.7969 4 01 2290 0.1762 0.6069 oms
%0 04334 0.5691 4 0.4334 0.5512
900 0.0323 00424 4 0033 0.0411
Auxiliary Tests Statstic Crittcal Skew Kurt
Shapyo-Will's Test indicates nomal distbuson (p >0.01) 0.959667146 0.344 «0.01122487 0236322648
Bartetrs Test indicates equal vasiances {p = 0 18) A £94640448 11.34488201 )
Hypothesis Test (1-tait, 8.05) NOEC LOEC ChV TU MSDu MsSDp MSB MSE F-Prob df
Dunnztes Test 600 >600 017617597 0.231331083 0.030413982 0.011837293 0.103036%03 3,12
T vs D-Control :
i Linear Interpolation (200 Resamples)
Polnt mg/L sSD 95% CL(Exp) Skew )
(] 381.06 109.13 0.00 56243 0.73719
Iclo 45827 82.58 %1 58718 07454
Icts s1388 70.26 24268 649.79 0.533% 1.0
1c20 56883 66.23 306.95 68305 0.6208 09
128 61483 55.16 344127 TN 03017 o8
1ca0 71681 3400 6153 80281 0.6270 or]
1C30 76305 U9 67792 809 32 0.5590 o-s
5 0.s
g o4
$ 03
€ 02
0.4
0.0 4
Yl
02
[ 200 4% 600 [ 1000
Dose mgit
Dors-Response Plot
1.2
=
H
1 1-tail, 0.05 tevel
> of significance
. [}
[

O-Conlral

450
600
150
900

Organisms obiained from Aquatic BioSystems, Inc. 10-07-03 xls



-y Cam %
I,
et

L& e

Environmental Testing Solutions, Inc.

Page 4 of 5

Species: Pimephales promelas

Daily Chemistry: .~~~ -~.2005 7 “pl '-wz‘.ﬁa»% ';t PR E L T .
. gt AT ceoef e e NIRRT ~nr:xurnay a&m'@.i,mwmmmw
Ao 0 FXINSAT0 &"ﬂ«@&ﬁlm
e é—:w'...;l,;(::»ze:Ana]yst : ‘ :
Concentration | Parameter -5
CONTROL | pH(S.U) ! i
' DO (mg/L) 3.9 A TENHEEES T RABEREIREXES .
Conductivity
(umhos/cm) 3 3. 292 A4 [
Alkalinity . - .
(mg CaCOyL) o bo
Hardness
(mg Cacoyy | &M 8l
T tu -
("g;‘pm * #54o 25.2 |25.5 | 24.4 | L | 24
pHEU) 8.09 . 383 | 355 | -3 | 359
DO (mg/L) a4y - 8- &1 83 | 8
300 mg KCVL | Conductivity :
{(umhos/cm) mq 8 | 4‘ %&
g"é';“’"“‘“" 2. 2S.2. | 255 || 244 L | g
pH (S.U)) 9.0 145 285 | IS 338 | 3.LO
DO (mg/L) 8.3 . £-3 | .pg.0 8.3 8
450 mg KCVL | Conductivity
(umhos/cm) /090 lodo joleD
cort | ase | 2si2 | zss | M |24 | 248
pH (S.U) 8.03 7.9 394 | F59 | 778 | 1.L3
DO (mg/L) 8.% B4 83 [¥e) .2 +.8
600 KCVL | Conductivit
" | oo | 1360 2€0 1300
gf:';’pemm s | 252 | zss | MY | b | 248
pH (S.U) 802 | Fe? | 48¢ | 3wz | 338 | 304 -
DO (mg/L) 8.3 8\ B-2. 8.0 oz | 149
750 mg KCVL | Conductivity
(umhos/crm) 130 \SOO 1530
copernre | gsp | 252 | zss |24 | M | 28
pH (S.U) 8.02 A 1.85 F.s | 33> | 30
DO (mg/L) 1 8.4 .2 8.5 \ 8.2 .3
900 mg KCVL | Conductivity
(amhos/cm) 14I0 1120 181 &
co e | 450 | zsz | zss 2.6 | 248
STOCK Conductivity ‘ |
(pmhos/cm) 7‘1500 ] ] \‘”\ R ?‘QOO
Initial | Final Initial | Final Initial Final
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PageSof 5

Species: Pimephales promelas
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msm

ot iyl Analyst

el mgsiindy 3 ek e LA

SRT4 AT

Concentration | Parameter *+ [HiSNNN— : s
CONTROL | pH (S.U.) =2} - H N ¢k ; D L%
. Do) - | 6.8 & w| 2.8 ¥ iyrcam| 1.9 = Vof ol Bl "g’: 20
Conductivity - Gena G R o o
@mhosiem) | 267, 234 290 *© 2R %
Alkalinity \ '
(mg CaCOyL)
Hardness \
| (mg CaCO,/L) v .
T tu
co il ala Jz4a | zsz2 [2sq | 2me | e | 53
pH (S.U) 3 254 | %87 13,23 [3.85 A% | o
DO (mg/L) 8.0 4.3 3.3 J 36 .l 8.0
300 mg KCVL | Conductivity
(umhos/cm) qu 834 = 82:}
T t
con W 1244 ayg | 252 | 25; |zse [z48 | 253 | 2ie
pH (S.U) 335 13.60 |Few 1330 | F8¢ 1335 3985 1328
DO (mg/L) 8.0 T2 (373 Z 2.8 EX) 0 bl
450 mg KCVL | Conductivity '
; (umhos/cm) 630 1030 [07D 1070
({ETpemm 24.9 249 -| zs.2 | zs.4 e | 24 | 253 | 240
pH (S.U) 3313 158 2.6 3.3p 1.85 | R e | 3.85 3
600 mg KCVL | DO (mg/L) 8.0 3.8 L3 3,9 33 5.0 L.
Conductivity
(umhos/cm) } 300 1250 210 1340
Z;E:Tpmm 24.9 4.9 | 252 | 25, Z5e | 248 |253 | 24
pH (S.U) 39 | .63 |98 337 |3.63 |337 {380 |25
DO (mg/L) 3.0 3.8 349 1.6 B. ,5
750 KCI/L | Conductivit
me (amhovem). | 1010 1590 1 1020 [¥lee
dT .
(%‘;‘Perature 24.9 249 | 25,2z | zs4 250 24.8 2s.3 | 24.¢
pH (S.U) 36| | 3.43 | %85 | 338 | 385 |3238 |983 | 734
DO (mg/L) 8.0 3, 33 | 20 |34 +4.8 : ~
900 mg KCVL | Conductivity
(umhos/cm) '660 quO l‘?w
Temperature
(°C)p . 24.9 3449 | 25.2| %S. 2S.% | 248
STOCK Conductivity IR
(umhos/cm) — 43 e
Initial Final Initial Initial Final Initial | Final




Environmental Testing Solutions, Inc.

Sodium Chloride Chronic Reference__Toxncant Control Chart

usmg ModeratelyaHard’ Synthetlc Water '

. v
':.!‘,“ky" '\\

LISk | State and ‘USEPA Mandated Cantrol Limits

110 - Limits Set According to + 2 Standard Deviations ]

1.05 -

1.00

095 - .

1.5 i { R 1 | S 1 { [} 1 i | i i { 1 I i i

Lar Laboratory Warning and Control Limits |

13 - Limits Set According to 10" and 25" Percentile CVs T
12 -

7-day IC,, (g/L NaCl)
-
-

1.1
10 -
09 -
0.8

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 (mean IC,; =S, /)

--------- Control Limits (mean IC,, = S, ,, or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laboratory Laboratory USEPA ' USEPA

Test number  Testdate  7-day IC;y cT s Control Limits Sane Warning Limits Sais Control Limits S WamingLimits - 8y, Control Limits cv
(gL NaCly (g NaCl) CT-2S CT+128 CT-Sue CT+S04  CT-Sas CT+Sps CT-5445 CT+Sus © CT-Spss CT+S:s
1 08-06-02 108 SR
2 09-04-02 1.05 1.05 0.00 1.05 1.06 0.08 097 114 0.18 0.87 1.23 0.47 0.58 153 - 637 X L 0.00
3 10-08-02 1.03 1.04 0.02 1.0t 1.07 008 0.96 1.13 0.18 . 0.87 1.22 0.47 0.57 151 . .065 . 0. 1.69 0.01
) 11-05-02 1.03 1.04 0.01 1.02 1.07 0.08 0.96 L3 0.18 0.86 1.22 0.47 0.57 . 1.69 0.01
5 12-03-02 1.02 1.04 0.02 1.00 1.07 0.08 0.95 L2 0.18 0.86 L21 047 0.57 1.68 0.02-
6 12-03-02 1.03 1.04 0.01 101 1.06 0.08 0.95 112 0.18 0.86 1.21 0.47 0.57 1.68 0.0t
7 12-04-02 1.02 1.03 0.02 1.00 1.06 0.08 0.95 1.12 0.18 0.86 1.21 0.46 0.57 1.67 0.01
8 12-06-02 1.03 1.03 0.01 1.00 1.06 0.08 0.95 1.12 0.18 0.86 1.21 0.46 0.57 167 0.01
9 12-11-02 1.04 1.03 0.01 1.01 1.06 0.08 0.95 112 0.18 0.86 L2 0.46 0.57 1.67 0.01
10 12-18-02 1.04 1.03 0.01 1.0t 1.06 0.08 0.95 112 0.18 0.86 1.21 0.47 0.57 X1 0.01
1" 01-07-03 0.96 1.03 0.02 0.98 1.08 008 0.95 111 0.17 0.85 1.20 046 0.57 1.66 0.02
12 02-04-03 0.99 1.02 0.03 097 1.08 0.08 0.94 L1l 0.17 0.85 1.20 0.46 0.56 1.66 0.03 N
13 03-05-03 1.05 1.03 0.03 097 1.08 0.08 0.94 L1 0.17 0.85 1.20 0.46 0.56 1.66 .03
14 04-08-03 1.03 1.03 0.03 0.98 1.08 008 0.94 L 0.17 0.85 120 0.46 0.56 1.66 0.02
15 05-06-03 1.05 1.03 0.02 0.98 108 0.08 0.95 L 0.17 0.85 1.20 0.46 0.57 1.66 0.02
16 06-04-03 1.07 1.03 0.03 0.98 1.08 0.08 0.95 L11 0.18 0.86 1.21 0.46 0.57 1.67 0.03
17 07-08-03 1.03 1.03 0.03 0.98 1.08 0.08 0.95 11 0.18 086 1.21 0.46 0.57 1.67 0.02
18 08-05-03 1.04 1.03 0.02 0.98 1.03 0.08 0.95 L1 0.18 0.86 1.21 0.46 0.57 .o 167 0.02
19 09-10-03 1.08 1.03 002 098 1.08 0.08 0.95 L1 0.18 0.86 1.21 0.46 0.57 1.67 0.02
20 10-07-03 1.02 1.03 0.02 09834 1.08 0.03 0.95 Ln 0.18 0.86 1.21 0.46 0.57 167 0.02
Note:  7-d 1Cyy = 7-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause 3 25% reduction in Ceriodaphnia reproduction for the lal popuh

CT = Central tendency (mean ICyy).
S = Standard devistion of the ICy, values.
Laboratocy Control and Warning lells

limits recommended by USEPA for the test method and emlpoml
Sas = Standard deviation corresponding to the 1" pcrccnlllc CV. (Sa40=0.08)
. Sps= Standard deviation concspondmg 10 the 25™ pcrccnhlc CV. (8423 =0.17)
USEPA Control and Warning Limits
Sa9s = Standard deviation com:spondmg to the 75" percentile CV. (Syq9 = 0.45)
S1ye= Standard deviation corresponding to the 9% percentite CV. (S0 = 0.62) .
CV = Cocflicient of variation of the 1Cyy valucs.




7-d IC, (g/L NaCl)

- 0.6 -

Environmental Testing Solutions, Inc.

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

1.8 T Y T T T T T T T T T T T T T | — T T T

1.6 -

..

Tiea

ST
3

1.4 |

1.2

1.0 |-

08 |-

04 -

— — 1 1 ! 1 1 ! ! | 1 1 - L L
0.2 .

o, %, % % %
%y Yoy, % %, "v% ‘(o% “o% ‘ta‘(o ‘20"'1. 5’
Y o,

Test date

3
e

)

i il K
i 22 .
23, B

'BJ.%"A“

bug L

M-.o

—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 1C,,)
—..— Laboratory Warning Limits (mean IC,; £+ 5, ,,, S, ;,=0.08)
Laboratory Control Limits (mean [C, £ S, ,5, S, ,5=0.17)
— — USEPA Warning Limits (meanIC, S, ¢, S, ;5= 0.45)
—~—— USEPA Control Limits (mean IC,; £S5, 0, S, 5, = 0.62)




Test Test date

Control Control Mean ™

Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

- ,{.wfor Cer:oda hma dubza 3?3.&*:

’usmg Moderately Hard Synthetlc Water“ g
. ;:7 SA Y kr._rs'ff‘ e"“‘,_s#ﬁ*“)’vW&« A ] SN ]
.~':'.,‘,.' na{;_ A

number -Survival Reproduction -~
for Coatrol Mean ) TN W A
%) (offspring/female)  Reproduction ) Reproduction (%) foc PMSD (%)
(offspring/female) CV (%) '

1 08-06-02 100 284 8.0 ) 27 9.5

2 09-04-02 100 314 29.9 10.4 9.2 3.0 9.5 9.5
3 10-08-02 100 31.1 303 -6.7 8.4 2.9 9.4 9.5
4 11-05-02 100 29.5 30.1 9.2 8.6 25 84 9.2
5 12.03-02 90 340 30.9 8.0 8.5 2.7 8.0 8.9
6 12-03-02 100 332 313 6.2 8.1 33 9.9 9.1
7 120402 100 32.5 314 6.0 7.8 32 9.8 9.2
8 12-06-02 100 29.7 31.2 11.0 82 30 10.0 9.3
9 12-11-02 100 3318 315 13.7 88 2.9 8.5 9.2
10 12-18-02 100 305 314 7.4 8.7 29 9.4 9.2
11 01-07-03 100 33.2 316 7.0 8.5 2.9 8.6 9.2
12 02-04-03 100 323 31.6 8.1 85 27 84 9.1
13 03-05-03 100 28.7 31.4 5.1 82 3.5 12.1 9.3
14 04-11-03 100 26.3 31.0 6.2 8.1 25 9.6 9.4
15 05-06-03 100 27.6 30.8 10.8 8.2 32 11.5 9.5
16 = 06-04-03 100 259 30.5 5.9 8.1 26 10.1 9.5
17 07-08-03 100 250 304 11.6 83 3.2 10.9 9.6
18 08-05-03 100 333 30.6 : 6.6 82 4.7 14.1 9.9
19 09-10-03 100 29.3 305 43 8.0 3.1 10.7 9.9
20 10-07-03 100 334 30.7 8.0 8.0 32 9.5 9.9
Note: CV =~ Coefficient of variation for control reproduction.

On average, the CV for control reproduction is 8.0% in Environmental Testing Solutions, Inc. Ceriodaphnia 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 minimum percent difference between the control and treatment that
can be declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for

- Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 9.9%
from the control.
Lower PMSD bound determined by USEPA (10" percentile) = 11%.

Upper PMSD bound determined by USEPA (90 percentile) = 37%.

CT » Central Tendancy (Mean Conteol Reproduction, CV, or PMSD)

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

reference 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 Environmenta! Protection Agency, Cincinnati, OH.

10-14-03xls
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Caefficient of Variation (%)
for Control Reproduction

Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Control Reproductlon and Coefﬁcnent of Varlatlon

TR {"“‘; e

m Sodium Chloride Chromc Referencé ,Tox1€'ant Tests

S35 R

Kentucky Acceptance Limit (< 30.0%)

10

[
20 -
i

Test date

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

— — Central Tendency (mean Control Reproduction or CV)

Control Limits (mean Control Reproduction or CV % 2 Standard Deviations)
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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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between the control and treatment that can be declared statistically significant.

~— - Central Tendency (mean PMSD)
-------- Lower and Upper PMSD Bounds

Lower PMSD Bound (10‘h ercentile) = 11%, Upper PMSD Bound (90‘h percentile) = 37% s
p P!

(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.§ 3%
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Dilution preparation information:

Comments: =~ .~ o -

NaCl CHM number: CRM OLD
Stock preparation: 100 g NaClA (dissolve 50 g NaCl in 500 m!
dejonized water)
Dilution prep (mg/L) 600 300 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 24-hours old Randomizing template: g/} )
Date and times organisms | /00303 D352 fo Incubator number and ‘Z. c2
were born between: 101 shelf location:
Organism source: 0Q-20.0 A-pP YCT batch: ABS |\r¥%-/7.0.3
Transfer bow! information: | pH =46 SU Temperature 24.%°C | Selenastrum batch: ABS | 69-//-03

Daily renewal information:

Day Date Test initiation, Control water batch Analyst
renewal, or used
termination time

o |io-0t0n <o ooetd | M

U | o-tg-0% 1S 6 16-0b-63 A(

2 lieaom 1os4 10-08-CB A\

3 w0z o 10-0d-03__ | |

| poaron iy 10-0f-03 a\

i P REe) 10-08-03 al

6 1r0-3-c3 Nz6 10-08-0% \

7 1n-y-0> w4 A

<

Control information: ~ Aceeptance criteria Summary of test endpoints:
% of Male Adults: 0% $20% 7-day LCS0 >1400
% Adults having 3 Broods: 100% 2 80% NOEC LoO
% Mortality: 2, $20% LOEC 1000
Mean Offspring/Female: 2 . 1 215.0 offspring/female Chv 084 .4
% CV: $.0% <400 % IC25 1020.4
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-.»_~.

_Sﬁ'eqies: ‘Ceriodaphnia dubia

" '.CONTROL C o : d‘an Data e "E'E\Eh‘a’h

Tt -ie - L Replicate number RINANEEYATRENIIANEL,
Pay " VeRipnden] o By w] w3 © -zr4 | 028 B 6 W AT | WG W9 X
.1 | Youngproduced .| .¢7) |- « (ORI EeE >0 *| %1 A wey &l v ¥ 1D 4|
Adult mortality - § . {_:% L-‘.s- [ R S RS TS '*"fL.S’é 10 g.-gﬂ
2 | Youngproduced DO O 1010 7N Q) 3O R
Aduit mortality | U “ . ] VU U RS
3 Yuwepodwed | DO IO lo o ol ololoO [0
Adult mortality (_j ‘g {;‘ Ls- { _.g . ls L o
4 Young produced = [ ™ q = s < | &
Aduttmortally | L L & 1 L TA T O] C | CTC T [o
s Youngproduced § 19 | 13 |y} 1 o (1 1wzl
- Adult mortality “ D | — — w .
6 Young produced OO O 0O \ * e O I0O 0. * Caay R
Adult mortality ol LUl T e e - -
7_j Youneproduweed 1 1€ 1@ 1 I IAVAN AT IV 120 [l [ Vb |
Torlyoung produce! 25|31 [32 |24 [24 |3 |as |31 |33 |a)
Final Adult Mortality | |- _ | (- - | L S
X for 3" Broods P > > | o< X | o><_ | >< | X >< | o<
Concentration:
% Mortality: O%
Mean Offspring/Female: 3,4
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol N OO O O o110 Q10
Adult mortality [ ol Cloe L | L
2 Young produced 0 O O O O [®) ) (@) O 10
Adult mortality JL R I Y (O B W R Wy D W D N W A U U
3 Youngprodueed | O | O | O O 1 O ()] O Q10 1O
Adult mortality / [ [ ] _ [ L] C |G
4 Young produced < (o o =3 = = Y S = [
Adult mortality w il uwilu (W . - - _ -
s Youngproduced § {2 | \ | \2_{ W\ |12 | \H 1|1 10 1o | \3
Adult mortality ol vl uiliuv (O S U U ) e .
6 Young produced o) O! O O (@) O O 0 (@) O
‘ Adult mortality O L U O (- (U T (O
7 Young produced Ig o 1& 4 11 | q 141t1s 1] 171
Total young produced 34 295 3l as E;L\ 37 33 50 31 ‘3.5
Flnal Adult Mortality U T 1 L o U | S L N i
Concentration:
% Monality: 0%
Mean Offspring/Female: .0
% Reduction from Control: {~1.§ 2
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800 mg NACVL

Species: Ceriodaphnia dubia

Surv:val andRepraductwn Data 325 53

AP

-
et .

iy Apr. o Y ou Repllicate numbepr visI mialfsara i v like it odad Ais § |

R

-}

LY A vfp— r 1* ¥, o il aitid
Dny - N m" 1. 2 ] 3 4t ] e e KT ] o] e 9RO -
1 Youngproduced o) O lo:l nlOl'oilo: 'JL 12O RO =
i LI I I Rt N ) ) ] e e
2 Young produced (@) Ol | O Yy | AL o RO X o
Adult mortality (O T T e ] =TT
k] Young produced 8 o e o @) e O O I o
Adult mortality U e e Te o
4 | Youngprodueed | &| | , | 5 [ 5 Y S |lG S 14
Adult mortality ] ) — -] « | W [N A W
S | Youngprodueed | jo | 4R IV JOJ i [ (4 [ 10 (0 12
Adult mortality Ll Ll - | J | ] U
Young produced &) o o0 (®) O O ol ©
Aduit mortality C (S - | S L SO I S I S 1
7 Youngprodueed [ 171 [0 |20 [ 177 [ 171 o] 18 \STis 119
Total young P”“f"d N3 |3L|22 |31 ]| 335] 33|30 36 | 3
Final Adult Moctality JL S T S I I U N N R N L (-
Concentration:
% Monality: lo 14
Mean Offspring/Female: 23,.\
% Reduction from Control: | 0.9,
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 3 7 8 9 10
1 Young produced O @) O (@) O (@) O Q O O
Adult mortality . | [ - | . — | - _ -
p Young produced @) é O 'y ) O O O (@) @)
Adult mortality [ L I U U B [ N N VRN B W Iy
3 Young produced 8 O O (@) O O O O 10O @)
Adult mortality | Ll w | - ] U]«
4 Young produced +f q = 4 S (o =3 32 . .
Adult mortality !l O ] ol ]l w U U o
5 Young produced 1\ 1ol 10 ol (0 1A 1O 12 | & '
Adult mortality ol w ulow | |- | S ) WG () W
6 Young produced 0 O /e O O O O 0 O |0
Adult mortality L | W | — [ T o] ] U
7 Young produced 10 12| o 13 13 10 10 13 ‘i ! (
Total young produced 25 Z(O 3 l 21 ch ‘2‘\ 2-5 ?—9 Z‘ Z(a
Final Adult Mortality N A | |- | | . \_ — -
Concentration:
% Morality: O
Mean Offspring/Female: | 26.6
% Reduction from Control: | 20.4%,




Environmental Testing Solutions, Inc,

Species: Ceriodaphnia dubia

1200 mg NaCl/L Survival and Reproductwii I\;aia
i e [ e s
1 Young produced J o 1O 010 |<0 |0 w00
Adult mortality e e (R -L—"" U] ]
T [Yempdwd | S SO OISO OIOIOTOIG"
Adult mortality Al ] ) W | S I O Y N
3 Yugprodueed | () 1O O 1O D 1O 1O OTO lo
Adult mortality ‘g’ L_ L‘: o (5 R O {; (- [
4 Young produced &) [a) 3 2 |l o 2] O 2| & |2
Adaemortality | L] A} L L | C O A L] C
§ | Youngprodueed | @ 17 | B TS |15 o Y 11 lu 14
Adult mortality (A Y AT N L . . |
3 Young produced @) [®) O O Ol O 1 O é O O -
Adult mortality | L D O [ W I W I Wl
? Young produced 4 &~ A 1 Q 10 110 q 1O (o 3
Total young produced W2 11 q " j q i q ¢ ,q ‘q q
Final Adult Mortality - | U (R N T | ] \ | R
Concentration:
% Mortality: %
Mean Offspring/Female: 13.6
% Reduction from Control: | S3.37,
1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 ) 4 5 3 7 8 9 10
1 Young produced Ol p Ib ®) '®) ol O @] @) 0
Adult mortality L L 1o L | w I L LU L
p] Young produced [e) O O O O O Ol O [l
Adult mortality (- - |- | - — | | O [
3 Young produced O ) (] (&) (&) (&) (9] (&) O 0
Adult mortality C e i L L v L] L L]t
4 Yaung produced 0O 0 ) 2 2.1 O O o 10 3
Adult mortality ol [ U ] ] U L-
5 -] Young produced o) \ = O O (=} Y S @) b
Adult mortality T D o (U [ w_ u o
6 Young produced (o) O () ‘ O O O O 2. O
Adult mortality el | | C o] U U T
7 Young produced ) S g \l/ ‘-\ 2 1 Q_ O O
Total young produced b b 13 2 L (" 1) S 2 q
Final Adult Mortality o D . . |y - [
Concentration:
% Motality: 1075
Mean Offspring/Female: .G
% Reduction from Control: | £0.2%




Environmental Testing Solutions, Inc.

Verification of Ceriadaphnia Reproduction Totals

Control 1000 mg NaCU/L : T

Replicate number - Replicate number .

Day 137373 s]e]i18]9w] '™ Dy I T3 T3 T3l sTel 7T 85 oo T
] 0|l0]lolojJoJojJoJololo 0 1 0lo0j]ojlojJojoJolololo 0
2 0jolojlolo]ojlojojo]o 0 2 0ojojlojololololofol o 0
3 0jojlo]olojojlololo]o 0 3 0jojojojlolololololo 0
4 S 161 4] 614515151515 50 3 Al al sl afjsl6lsi 3l ala “
5 Rlnlnlujelwo]lBli]lelo] 14 5 nmj1o]0]1o]10]13]10]12] 8 1] ios
& oo ]ojJoJ1loJolololo ] 3 0lojJojojolololololo 0
7 18] 18| 17 | 17| 14| 1617|2016 16| 169 7 0] 12]6] B3] 3Jw0 |10l 91l 117

Total ] 35 ] 37 | 32 | 341 29 | 311 35 371 3 | 311 334 Total J 25 ) 26 ] 31 | 27 | 28] 29 ] 25) 281 21 ] 26 1 266

e L
600 mg NaCl/L 1200 mg NaCl/L - R
Replicate number Replicate number Lo ke

Day T T3 T3 3l s 6] 78] 9i0] T Day 1T 2131 4] sT6[ 7T 815 0]:T
1 0]0o]ojJoJlojJoJolo]lolo 0 1 0l0|O0OlojJoJolojlolo]o 0
2 olojolololoJolo] ol o 0 2 0lojJolofoJoloj ool 0
3 0 0 0 0 0 0 0 0 0 0 0 3 1] 0 0 0 0 Q 0 0 .0.}1,0 0
4 2l 6161 51 si sl alsisls 50 7] 0olol 3|l 21013 ol 21212 14
5 il njizluleliolie] 3] s 5 8] 7131 5191 61 a7 71614 59
6 ojlojojloJojololololo 0 3 0oJoJojloflolololol.0.l~0 0
7 Bl w6 1g 191719151617 174 7 4l a3 9wl a0l 613 3]

Total § 33| 35 361 35| 3837133030 31035]1 340 ~ Total J 12 ] 10 9116 | 19] 19| 81 19] 14 1.5 136

‘ LS IIR R T
800 mg NaCl/L, 1400 mg NaCl/L N TR UL Sl 3V
Replicate number Replicate number .« st s sdvburar

Day T T3 T3 T3l 5167189 0] T Day 1] 2131 41 51 6] 7¢]a8+]a0:fc1015
1 0lojlo0]o]o 0]0] 0] 0 0 1 0] 0] 0] 0]o0JO0]|OJ].O0]:0:1¢00..0
2 ololofolojJololololoao 0 2 01 0] 0] 0] 01 0] 0.].061<02]%0:0 20
3 ojoJololololo]olo]o 0 3 01 0101 0] 0] 0] 0].01:0cf20:1om0_
a 21 6] 5151 afsl6l51s5]a 9 ] 01 0] 0] 212107 01-0.]:0v]w3.000:7
5 0] Bl ] ezl i 5 31 vl 5] 0 0] 4] 4 ].5.[-0elw6sl-on28,
3 oJolojololo[olo]ol]o 0 3 01 0] 0101 01010 .0:0=2v]c0:87n2
7 7l {2l 17j6]Bl15] 15119 11 7 3| s | 8] 0] 4] 21 70| 0r[a0rfer2o-

Total ] 31| 36 | 36 | 32 ] 31 ] 35 35] 301 30 | 351 331 Total § 61 6 | 131 2] 61 6




Environmental Testing Solutions, Inc.

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

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

Test number: CdNaCICR #44 i
Test Jates: October 7-14, 2003 . Revelwed by: /'q/uium»q,-—...__
Concentration Replicate number Survival | Average reproduction c-md-ul Porcent reduction from
(mg/L NaCl) ) 3 3 ] 5 R 5 R 9 10 %) (offspring/female) .* ""‘""‘w " ﬁ?’ 1 B anlial
Control 35 37 32 34 29 i 35 37 33 31 100 34 iy 1 B0 Not applicable
600 34 35 36 35 34 37 33 30 3 35 100 340 15 Ak -1.8
800 31 36 36 32 - 31 35 35 30 30 35 100 331 A X 0.9
1000 25 26 3] 27 28 29 25 28 21 26 100 266 i 102 . 204
1200 12 1 9 16 19 19 8 19 14 9 100 B3 . |.w ,32.6 !;, . . %93
1400 6 6 13 2 6 6 it s 2 9 90 - 66 Jevasdsdin ], . 82,
. oo EIHE ety o
Dunnett's MSD value: 3.169 MSD = Minimum Significant Difference g

PMSD: 95 PMSD = Percent Minimum Significant Difference s ‘;}“;’4;‘,:
PMSD s a ¢ of test precision. The PMSD is the minimum percent difference between the control and txu(mmt dntcaa o dechfcd lmidiully
significant in a wholc cffluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Ine. chronic laxidty tests
when a toxicant reduces Ceriodaphata reproduction by 9.9% from the control. e d

Lower PMSD bound determined by USEPA (10® percentile) = 11%.
Upper msn bound determined by USEPA (90 perccnhlc) 37%.

'.

reference toxicant tests,

‘:n;:e{{; wi}*ﬁ‘;‘" z‘.u‘., Ly
USEPA. 2000. Understanding and Accounting for Mcthod Variability in Whole Effluent Toxicity Applications Under the Natianal Pollutant Discharge Elimination Program. EPA-833-R-00-003 U3 Exmmm;un;

Agency, Cincinnati, OIL




[ 4]

Environmental Testing Solutions; Inc.

Statistical Analyses .
Coriodaphaia Survivil sad Repreductien Tost-Reproduction . .
Start Date: 10703 Toet ID: CANsQICR f . i
EadDets 10714003 Lab1D:  ETS-Eav. Testing Sokusions
Sample Date Protocot  CHRONIC{EPA-321-R-02-013) 7 - -
Comments: . Pt N e T

Conc-mgl 1 2 3 4 s (] 7 L) < 3 v.- 18

DContrk  35.000 37000 32000 3000 29000 31000 _,33.000 ,¢:,37.000 ;.‘..nooo WTE
600 34000 35000 . 36000  .35000 34000 (3000 733.000 i A% 31,000 % ewooo_

g0 300 Y36000 436000 FEs2000 TH?3te00 "'uooo.:.n:s.ooa "'*soooo"‘aj:oooo"é'-um W
loo 25600 3800 31000 (o0 o0 2900 | K25.000, »‘5:&«» 731000
1200 12000 1000 29000 TPI6000  19.000 519.000 a0 B
1400 - 6000 6000 ° '13.000 - 2000 6000 : 6000 ..

Transforw: Untransfermed

Conc-mp/l, Mean N-Maan Mean Min Max CV%
D-Contral 33.400 1.0000 33.400 29.000 37.000 2009
600 34.000 10180 34.000 30.000 317.000 63354
800 33100 09910 3.100 30.000 36.000 1.596
*1000 26.600 0.7964 26.600 21.000 31.000 10.211
*1200 13.600 0.4072 13.600 3.000 19.000 32.5353 . 5
°1400 6.600 0.1976 6.600 2.000 13.000 33.543 10 19.329 .287 3.169
Auxittary Tests Statistic Criticat Skew Kurt
Kolmogorov D Test indicates normal distnbuton {p > 0.01) 0.49843666 1.033 0.06506336 -0.3946173
Bartjetr's Test indicates equal variances (p = 0.29) 621582174 15.0863171
Hypethests Test (1-tall, 0.05) NOEC LOEC ChY TU MSDu MSDp MmsB MSE F-Prad dt
Dunnerrs Test 800 1000 $24.427191 3,16830082 0.09487437 137407 960183185 7T.1E-X0 5,34

Treatments vs D-Control

ULinear Interpolation (200 Resamples)

Peint mp/tl SD 95% CL Shew
=3} 833 384615 19.2356661 717.402664 835.594655 «2.7821
clo 835.230769 20.1520637 840.248208 916.389376 -0.3552
icts 937.0769273 21.9180878 900.392865 980 909722 0.3403 10
1C20 988.923077 20.1158609 948376049  1016.6902 -0.3971 09
[{ord ] 1020.38462 12.8514456 993.793282 1042.40643 -0.4658 o8
1ci0 1098.15385 126588099 1073.17747 1120.73181 0.0644
1Cs0 1150 163166188 1119 46398 1184 1662) 0.3061 Q7
06
M
c 05
o
S04
[
03
. 02
0.1
004 T
0.1
0 500 1000 15¢0
Dose mgiL
Dese-Response Plot
@
35
1-tail, 0.05 level
o cf signfficance
=
]
o 20
2
s
=18
10
H
0

€00
800
*1000
*1200
*1400

D-Convol

10-13-03.x1s



" Environmental Testing Solutions, Inc.

Sbééies: Ceriodaphnia dubia

‘{‘}} .m"“f*.‘ gt

s 3:3:5':3«_‘? oF :,é,,f 5
23 Wﬂy. S 'f';? ({ﬂ.}l‘?’; 3

0
[
§u
,r»..
9
20}
”
‘!‘

- Daily Chemistry: -~ ... .. .- e s SRR S as A :
‘ Ll ] S 8 OV AR Ry ‘Dai' R b R G T T S -““" %
FLUIIAR R AT ) SRR m*v 1RGSR | ASRTRINE2 m ROy
_Analyst} - : ] F BN ‘
| Concentration Parameter ‘. T (R NSRS
pH (S.U) .01 FoF ] 4.58 Xl Y
DO (mg/L) 49 g2 8- - X )
CONTROL Conductivity 2 : ,
(pmhos/cm) 3 297 24l
Alkalinity
(mg CaCOy/L) (o Lo
Hardness ed
(mg CaCOyL) B
T t
cec‘;‘pm o 246 | 2c0 |25.1 | M sy | 24
PpH(S.U) B0l 337 .34 3.0 | 183 | 3.737
DO (mg/L) f.2 2l %2 B -l &2 2.8
600 mg NaClL Conductivity
: (pmhaos/cm) Isio 1340 1410
T :
(oé’;“’ erature z24.» | zs.o 25.) | 2d.4 2S5 | 24
pH (S.U.) 999 33 5% | 33 | F85 | 937
DO (mg/L) 8.3 82 8.2 2 8.2 1.6
800 mg NaClUL Conductivity
(umhos/crm) 1850 bk 0 (IO
('Eg;lpcrature 244 2¢.5 2.1 2.4 |22y 24,0
pH (S.U) 3.949 339 713 I3 | 395 | 13T
DO (mg/L) 8.3 2.3 8.3 8-2 -2 39
1000 mg NaCVL | Conductivity -
(umhos/cm) 2250 2670 220
;E’;"’ eramre | 24, 250 | 264 | 244 | =0 | 2dg
pH (S.U) ‘-3 qq 3. 8l 3.80 J33A8 | 384 | 3.3
DO (mg/L) 8.2 8.3 g8z d<] :
1200 mg NaCVL_ | Conductivity ¥
(umhos/cm) - Z?OO 2330 2520
o |y | zso | zsg |y [l | zdy
pH (S.U) 3,99 7. 80 3.81 | 2.8 3-83 | %7279.
DO (mg/L) 8.4 8. 8.3 .2 8.2
1400 mg NaCVL deﬂcb‘vrgy 2010 Z180 2922
'(I;E';‘Pcraturc 2.0 25 4 2u.d =1 Zd.y
STocK Gumtosemy | 130000 |t T — —
Initial Initial § Final Initial Final




o Environmental Testing Solutions, Ihc. ) . ' : Page 6 of 6

Species: Ceriodaphnia dubia

R

I : . : R , .

I B PR P crate td e R BBl 0O L A R e S IJ’.Day WA ‘h‘t"wm}"m.gfmm
, o T Lo I3 d‘."an:»:'#- SPUHATE 4 RN | W BTN S SHWNE | T 6 WA

i - -~Analyst g K= 5 B N B - AR B el S ARAE | RISk
' l Concentration Parameter - - -

il pHGSU) 13735 1382 <] 277 1 3.8 %] 392 <3 3| .08 35738
2 DO (mg/L) 83 J i) W8 |} -8 s g3 - | A8 5] T8 mfag g
CONTROL Conductivity . ' ) ‘ "5

I s (umhos/cm) 264 i 2‘7“{ YQO 509 o

i o

y Alkalinity \

l (mg CaCO,/L)

Hardness

g (mg CaCOy/L) \“‘

' Temperature :

l C0) 240 jzd- | 250 Q244 253 [24e | 25 | z4.5

§ pH (S.U) 31 3.84 | .80 [|3.33 | 380 338 | 3797 | Jed

'I DO (mg/L) 39 8.0 373 39 o) 15
600 mg NaC/L | Conductivity

3 (pmhos/cm) 1350 # 13730 1290 1400

? T .

(ng;!pcmture 248 24.4 2s.1 244 | 253 [ 2Y.e 25.1 | 24S .

- pH (S.U.) 23¥ 1384 [|3.62 |33 [F.60 | 1-18 | 338 | 302

- DO (mg/L) 8.0 3.1 8.1 | 23 3.6 9 8.0 1.
800 NaCvL Conductivit :
| Il e [ 7o g0 o
T
(of;?pemm 4.8 24.¢ 2s.t zu.¢ 25,3 245 25-1 2.5
pH (S.U) 381 | 3.84 | .83 | 339 |36 3381 3849 | 3863
DO (mg/L) 8.0 5.1 8.1 3,7 EX -3 8.0 315
1000 NaCVL | Conductivi
me Gamboseny. | 218D 2170 2180 2130
Temperature _
°C) 24.6 | 24 z2s.] | 24.4 23,3 || ¥4.4e | 254 24.s
pH (S.U) 103 [3.83 1505 (338 |36d [Feo 767 |64

: DO(mg/) .~ | RO 8.1 8.1 | k€ : 3.8 9 QO I FS

1200 mg NaCVL | Conductivity 1
; (umhos/cm) 2550 25eo0 2580 290 ;
ot g |20y | 250 fagy | zsa |24 | zsd | #S
pH (.U 3832 |2.63 | 985 | 342 | %64 |3.80 | 298 | 25
DO (mg/L) 39 . B.1 3.0 1 9 -1
1400 mg NaCVL | Conductivity : 1
(umhosem) | 2A10 <] 2970 249 2qsp
| gg’pcmm 24.9 | 2d.p L aqy | 253 | we | ozt | 25
STOCK Conductivity { hEEY TaaE
L (umhoslcm) -—M' zs,\ "v, .....;',-.;,:.r.‘.‘i-". _q;"' 3 R
Initial | Final Initial | Final Initial Final Initial | Final




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _1:\/_5 _SE(.)U_OY_AE_ N.EQ.E.EAR _ELAE —— DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ __ __ . _ _ __ __ ___ ___
— __T(NTEROFFICESB-2A) _ ____ __ _ _ _— — — TN0026450 103 G F - FINAL
—_.__SoDDY-DAISY __TN237384 ____ __ _____ ___ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility,_ _TVA - SEQUOYAHNUCLEARPLANT __ __
Locaion HAMILTONGOUNTY _ _____ AONITORING_PERIO EFFLUENT
YEAR | MO_1 DA YEAR |_MQ_| DA
* NODISCHARGE [ | *
. : From|{ 03 | 10 | 01 | To| 03 | 10 | 31
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO,[FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE PO Rk kAR IR i P 14131 GRAB
. MEASUREMENT 7.0 8.6 12 0
00400 1 O O LOPERMIT, . |- ssvmswan T e | e [ g a2l 9,00 su _THREE/ | GRAB
EFFLUENT GROSS VALUE REQUIREMENT T S MINIMUM S T AXIMUME WEEK. |- .
SOLIDS, TOTAL SUSPENDED . SAMPLE fudaladododabd 5131 GRAB
MEASUREMENT 158 169 26 13 14 19 0
00530 1 0 0 : RE:SIRR’g:ﬂrENT - -380. : 4250 - LBS/DY LT bl . 30 . 100 MGIL WEEKLY _GRAB
[EFFLUENT GROSS VALUE R " MO AVG DAILY MX i DAILY MX L
OIL AND GREASE SAMPLE <| < babaadebalebde < < 5131 GRAB
MEASUREMENT 60 64 26 5 5 19 0
00556 1 0 O - PERMIT. 7|~ o T 7250 | LBSIDY [ L | mon [ |WEEKLY|-GRAB
|EFFLUENT GROSS VALUE REQU'REMENT DAILY MX - BN AILY e e e
FLOW, IN CONDUIT OR THRU SAMPLE 1.327 1.524 P " 0 | 31/31 | TOTAL
TREATMENT PLANT MEASUREMENT 03
50050 1t 0 0 = PERMIT | - REPORT:[ ;:REPORT i: | MGD se ‘DAILY - | TOTAL
EFFLUENT GROSS VALUE RE°”'REME"T “IMO-AVG | DALY MX.- ) R B
SAMPLE
MEASUREMENT
3o PERMIT i e i b g e w2 Tier Ay AR RO TNLE R i Ve 3
REQUIREMENT ' e Rl G ; :
SAMPLE
MEASUREMENT
~PERMIT .0 |1ine: E
nREQUlREMENT,' - i
SAMPLE
MEASUREMENT
L PERMIT. 5. |~ - 1. by - )
REQUIREMENT |- - . .
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ]I Cerlify under penatty of law that this document and all attachments were prepared under my TELEPHONE DATE.
direction of supervision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell lproperty gather and evaluate the information submutted. Based on my n?urryof the personor X
St who manag the tem, of tho! direct bl ath thi 3 H H
Ste Vi » e e e o scomired ety o5t o oetoce and efeh, oo, Acting Environmental Supervisor | 453 g436700 [ 03 | 11 | 13
ite Vice President ac'an!a, anmp!et‘e’; tam awars g\'art there ara significant r;onames for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
linformation, i ing the possibility of fine and imprisonment for knowing violations.
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
EPA Form 3320-1 (REV 3/39) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address | _P.O.BOX2000 _ __ _ . _ . . _ . _ .
o __TNTEROFFICESB2A) _ __ ___ _ TN0026450 107 G F - FINAL
—e——SODDY-DAISY__ _TN37384 __ ____ __ __ ____ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facitity_ _TVA-SEQUOYAHNUCLEARPIANT _ __ __ __
Location _HAMILTONCOUNTY _ __ __ IONITORING PERIO EFFLUENT
YEAR t MQ | DAY YEAR | MO | DAY
““* NO DISCHARGE e
ATTN: Stephanie A. Howard From| 03 | 10 | 01 | To| 03 | 10 | 31 ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%!;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNTTS ANALYSIS
PH SAMPLE (2T e L1228 2] . . Ahkhhirdd 2/31 GRAB
MEASUREMENT 8.4 . 8.5 12 0
00400 b 0 0 © PERMIT, - LLTRRRARRRR o ] o AR S0 L ey ARARERAN SU 1 -GRAB -
NPTV PR R B 2T L e
EFFLUENT GROSS VALUE “REQUIRENENT R R BN
PHOSPHORUS, TOTAL (AS P) SAMPLE baddatbe bt bedabddadedode . babdainlobid
’ MEASUREMENT 19
00665 1 0 0 . PERMIT - L RRRERRRR | AR ahne bbbl LI BTE nnnn:-. o RGNER [ N MGIL L DAILY . |COMPOS
EFFLUENT GROSS VALUE REQ"'REME"T T AR g S B
SOLIDS, TOTAL SUSPENDED SAMPLE it bbbl - buaiaiobaiobeled haabehbabied 10 0 2/31 |COMPOS
MEASUREMENT 19
00530 1 0 0 e PERMIT,... " ). 2 Rhkrake L KAREREAS Ll ;m)_;{ w»»fnnt!u_m R MG/L : . |COMPOS
EFFLUENT GROSS VALUE RE°”“‘EME“T ' ; o L R R R
OIL AND GREASE SAMPLE whhhhtbd Wwhdddrkdk . (22T 22 20 Ahdddddd <5 GRAB
MEASUREMENT 19
00556 { 0 O 3T PERMIT 5 e aren Hharaan 457 MGL J | GRAB
EFFLUENT GROSS VALUE REQUREMENT || D A LY R Ol RSO O
COPPER, TOTAL (AS CU SAMPLE bbbt badalabadededede o fadlobdeibeied babdebeinlalobed 2/31 [COMPOS
( ) MEASUREMENT <0.010 19 0
01042 1 0 0 PERMn’ .‘A' uﬂ.t.ﬁ!iﬁﬁi’ LRRY :.. Ahhkhikd - aree P 21 1112 B MG,L o DA'LY COMPOS
(RIS Lt et PR o NN R .
EFFLUENT GROSS VALUE REQU‘REMENT o M e : R Rl
lRoN' TOTAL (As FE) SAMPLE whddhddd 22202223 - R2 222211} dhktkthn o 13 0 2 I31 COMPOS
MEASUREMENT . 19
01045 1 0 O 7 PERMIT o [0, aaawanaa oo aee RARAAARR o Rt Do MG |/ .| DAILY |COMPOS
EFFLUENT GROSS VALUE RE°U‘REME”T A o R R0 BRI BTV
FLOW, IN CONDUIT OR THRU SAMPLE 0.044 0.045 - 2131 | CALCTD
TREATMENT PLANT MEASUREMENT 03 0
50050 1 O O - PERMIT.. . sl ARRARERR RARARARA Y sonn
| wequmewenr| - REPORT. [ REPORT. | -HGD : ey DAILY_ | CALGTD
EFFLUENT GROSS VALUE 1T MO AVG DAILY MX o . e
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Cemfy under penaity of law that this document and all attachments were prepared under my - ( TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T. Purcell properly 3:\(:« and evaluate the information submitted. Based on my inquiry of the person or Mm‘ua a .L\@ LU
persons man. the system, or those ons directly res; 1ble thering th : 2 :
Site Vice President [information, the Information submited iss. 1othe best'ofml; {mmige',&f ginu,'ﬁe. ° Acting Environmental Supervisor 423 8436700 | 03 | 11 | 13
e Vice Presiden z&nto. ammo. 1am a\;alre 2&; the:‘d are significant ;;enamos for su?fnimng false SIGNATURE OF PRINCIPAL EXECUTIVE
nformation, including the possibity of fine and imprisonment for knowing viclations. OFFICER ORAUTHORIZEDAGENT [ AREA | NUMBER |YEAR
TYPED OR PRINTED CODE E EAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No phosphorous bearing cleaning solutions were used. Metal pond was released October 30-31, 2003,
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 10of 1




PERMITTEE NAME/ADDRESS  (lnclude Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
.A_dd'_eSS_._EQ_B.QXEQ_O_ ____________
o __(NTEROFFICESB2A) _ _ . __ _—— ——— TN0026450 110 G F - FINAL
———-.S00DY-DAISY___TN37384  ___ _ _  __ . __ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility__ _TVA-SEQUOYAHNUCLEARPIANT __ _ __ ____ __
Location  HAMILTONGOUNTY __ _ _ _ _ — —— ™™ IONITQRING_PERIO EFFLUENT
YEAR| MQ | pa YEAR| MO | DA
*** NO DISCHARGE
. ; From| 03 | 10 | 01 | To{ 03 | 10 | 31
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 AR TR, 11221 . 21222127
_ MEASUREMENT 12
00400 1 0 O PERMIT. o |1 pamtiaid o2 dabdmad S0 #0 o 0n gr Su DALY | GRAB
EFFLUENT GROSS VALUE ‘méquiRgenT | . " MINIMUM A N
SOLIDS, TOTAL SUSPENDED . SAMPLE whhhhhh inlaiaidaaiod . huabaieiadobed 19
' MEASUREMENT
00530 1 0 O APERMIT 20 [ = midahmnan v seee Ly Aeankann MG/L . COMPOS
EFFLUENT GROSS VALUE RE°”'REME"T BT ol Rt
OlL. AND GREASE SAMP[_E 2222238 E2 222222 . Shhdhhd whkhAbRd
MEASUREMENT 19
00556 1 0 0 « S PERMIT,: ot - tn:rtu. Ll ."G:t‘ﬁliitt Spr ety ARtk w‘, MGI/L - DA|[:Y COMPOS
EFFLUENT GROSS VALUE REQUREMENT, | s ' pEd
COPPER, TOTAL (AS CU, SAMPLE PETTYee. ARAR AN . T e
MEASUREMENT 19
01042 1 0 0 “PERMITL. |~ #anawaan _ (— seewwwed | esse [ T MGIL DAILY. |COMPOS
EFFLUENT GROSS VALUE RE°”‘REME"T A NSOt RO : S IR
IRQN' TOTAL (As FE) SAMPLE (32T TR L2 il - whkkAAAh
MEASUREMENT 19
01045 1 0 O 53 PERMIT i il bl 000 MGIL QOMROS
EFFLUENT GROSS VALUE “REQUIREMENT '} ", HOOES ek , i Sl EERL R
PHOSPHORUS, TOTAL (As P) SAMPLE whhdddkdk ARk A AR . ARk RAAD dhh kb wRh
MEASUREMENT 19
00665 1 0 0 o PERMIT +. o B g‘u't_nnt;_; Rl NIl ahha PYTTyTreey 1!.“"“,"_ Y B MGIL 1--DAILY  |COMPOS
[EFFLUENT GROSS VALUE RE°U'REME"T ' SRk L L :
FLOW, IN CONDUIT OR THRU SAMPLE 03 P ereaee S -
TREATMENT PLANT MEASUREMENT
50050 1 0 0 PERMIT. - | REPORT.|. REPORT,.| MGD [i:7 mresssss . T DAILY | CALCTD
[EFFLUENT GROSS VALUE REQU‘R‘?ME"T 'MO'AVG: .| DAILY MX BERCL
NAMEITITLE PRINCIPAL EXECUTIVE OFFICER [l Certify under penatty of faw that this document and alf attachments were prepared undef my . [ ‘ ! TELEPHONE DATE
direction of supervision in accordance with a system designed to assure that qualified personnel a
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or Wﬁm .
Ipersons who m: the system, or tho: direct! ible for pathering the . 3 : .
. i formation he lfomation submited . 14t best of iy knowecge arc oot o, Acting Environmiental Supervisor | 453 gaz6700 | 03 | 11 | 13
Site Vice President accurate, and complete, | am aware thal there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
linformation, including the possibility of fine and impnsonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED SODE
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
EPA Form 3320-1 (REV 3/39) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Lacation if Ditferent) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name  TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address  _PO.BOX2000 __ ____ . . .
—  __ _(NTEROFFICESB2A)__ __ — TN0026450 116 G F - FINAL
———_SODDY-DAISY___TN37384 __ __ ___ ____ — PERMIT NUMBER DISCHARGE NUMBER] BACKWASH
Facility___TVA-SEQUOYAH NUCLEARPLANT —_
Locaion _HAMITONGOUNTY _ __ _ _ _— — ——™—™ 1ONITORING_PERIOQ EFFLUENT
YEAR | MO | DA YEAR| MO L DAY | ... \qpISCHARGE D e
. i From{ 03 | 10 | 01 ] Toj 03 | 10 | 31
ATTN: Stephanie A. Howard NOTE: Read instructions before compfeting this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY s?_aynpés
EX ‘TYP
AVERAGE MAXIMUM UNITS MINIUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE seananen e N wewneuan srenvens 0 oA o | 1/31 | VISUAL
MEASUREMENT
01245 1 0 0 “PERMIT oo |~ v e [Tgpaeeae : | pass=0 SEE; [ VISUAL
EFFLUENT GROSS VALUE RE°”'REME“T L AR RSl oY Mo TOTA[ ‘| FALL=1 "PERMIT.|
OlL AND GREASE VISUAL SAMPLE 0 haabekadaidebd habeieidaehd bbb o 0 1/31 VISUAL
A MEASUREMENT 94
84066 1 0 O g PERMIT.; . YES=1 c2 ARRRRRRS CRRRARARA L -l S'EE R V!SUAL-
EFFLUENT GROSS VALUE REQ”'REME"T : NO=0 BERMIT |
SAMPLE
MEASUREMENT
<2 PERMIT. 2 |'s
REQUIREMENT
SAMPLE
MEASUREMENT
“PERMIT .
REQUIREMENT* ;
SAMPLE
MEASUREMENT
< PERMIT i e e 5 E
- REQUIREMENT[*. """ Vo - .
SAMPLE
MEASUREMENT
=77, PERMIT a2 % L
"REQUIREMENT | - .
SAMPLE
MEASUREMENT
CCPERMIT T = REETTEIS oy
REQUIREMENT. | " ’ C
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Certity under penalty of taw that this document and all attachments were prepared under my . [ l [ TELEPHONE DATE
direction of supervision in accordance with a system designed 10 assure that qualified personnel Q
Richard T. Purcell properly gather and evaluate the information submitted. Based on my inquiry of the person or W .
persons who manage the system, or those persons directly responsible for gathering the 3 H g
Site Vice President information, the information subitted s , 16 the best of my knowledga and belief, (e, Acting Environmental Supervisor 423 8436700 | 03 | 11 | 13
ite Vice Presiden accursts, amr:;m am m t:'art mm a‘rf::"lgmfm :;;names for su?t;\mo false SIGNATURE OF PRINCIPAL EXECUTIVE
ir x, i possibili sonment for knowing violal
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT gfc!,%AE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference alf attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADORESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  PO.BOX2000 __ ____ _______ . _
o ___ONTEROFFICESB-2A) . _ TN0026450 117 G F - FINAL
—e—--...SODDY.DAISY___TN37384 __ _ ____ _ _.__ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadility_ _TVA - SEQUOYAH NUCLEARPLANT _ __ _ __ ___
Location HAMILTONGOUNTY __ 1ONITQRING_PERIO EFFLUENT
YEAR | MO DAY YEAR | _MO DAY.
** NODISCHARGE [ _ ] *
. i From| 03 | 10 | 01 To|l 03 | 10 | 31
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBR]S' FLOATING (SEVERlTY) SAMPLE P I T Ll 22 i . wRhAAkE wEERAAAh 0 9A o 1131 VISUAL
MEASUREMENT
01345 1t 0 O 7L PERMIT oo [l sdmbbnan e | oo diitaad o b R tbisisiabein . REPORT.: |PASS=0 | _SEE .| VISUAL
| REQU'REMENT e .w. AN v, 'l.’f‘,’\‘,:l‘,. B ;'1 i , FA".=1 N - g : T n-
EFFLUENT GROSS VALUE o S . TMO TOTAL.". - |.PERMIT | -
OIL AND GREASE VISUAL SAMPLE b doddd 0 hhkdan hudalalobadebel bk o 0 1/31 VISUAL
MEASUREMENT 94
84066 1 0 0 - PERMIT.« | -~ |-~REPORT" | YES=t s araeanee . s oo~ 1.~SEE-.| VISUAL
REQUIREMENT: | i e raTal| NO=0 T LR R
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SAMPLE
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W PERMIT 5.0} 0
;'REQUIREMENT' .
SAMPLE
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> PERMIT - . |: Ca A f ' o = . ~ .n
REQUIREMENT |- - : . .
SAMPLE
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o PERMIT oo oo o, i, P "
‘REQUIREMENT"| " o """ - ; L .
SAMPLE
MEASUREMENT
= PERMIT: . = |- = o, N
_REQUIREMENT . |"-."" - -
- AR ok G
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penatty of law that this document and all attachments were prepared under my * TELEPHONE DATE
direction or supervision in accordance with 8 system designed to assure that qualified personnel W O
Richard T. Purcell |property gather and evatuate the information submitted. Based on my inquiry of the person or M’h .
|persons who manage the system, or those persons directly responsible for gathering the ' H H
Site Vice President [formation, the information Subrmitted s , 13 the best of my kncwledge and belie, rue, Acting Environmental Supervisor 423 8436700 | 03| 11 | 13
ice Fresiden m:;;ndmmmpr:;t&el ::\’ ’ag:ir; E\'art m af":;"izniﬁcm p’:rnames for Jmﬂ? false SIGNATURE OF PRINCIPAL EXECUTIVE
] , i i onment knowing .
TYPED OR PRINTED OFFICER OR AUTHORI!ZED AGENT é%EDIE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name TVA - SEQUOYAH NECLEAR _fLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  P.O.BOX2000 __ __ __ ___
— o T(NTEROFFICESB2A} ™ TN0026450 118 G F - FINAL
—— .. S0DDY-DAISY __TN37384 _  ____ __ _____ __ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility  _TVA-SEQUOYAHNUCLEARPLANT _ _ __ FFLUENT
focation HAMITONGOUNTY __ _ _ __ _— — ———— 1ONITQRING_PERIO E
YEAR | MO | DA YEAR] MO _| DA
*** NO DISCHARGE
. i From| 03 { 10 | 01 To] 03 |1 10 | 31
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%!;ENCY swpés
EX P
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE weehraen ovveres . searaaee Shearay
. MEASUREMENT 19
00300 1 0 0 “PERMIT: - CIUARRRRARE LT 0 ARRERARA vee © nnnﬁ.-i 1 MGIL - JW[CE/. _GRAB
EFFLUENT GROSS VALUE REQ“‘REME"T T y oo weEEKR
SOLIDS, TOTAL SUSPENDED X SAMPLE drhddhdrdd kR . T T Ty P T e
MEASUREMENT 19
00530 1 0 0 < n, PERMIT. ur |y ahaaasan o |03 0 auakhagn o0 oeee 20710045, MG (i | TWICE/ |- GRAB
REOUIREMENT Pl o vagmaraTy 5 : NEERY Ebdiaiedd
EFFLUENT GROSS VALUE : L .. s DAILY Mx - WEEK
SOLIDS, SETTLEABLE SAMPLE Parere—y AhhhAhhd . Whkkdhdd WhhhkRke
MEASUREMENT 25
00545 1 0 0 N . PERMIT-". o ...."'.. s T '.Q.ttt‘ttff S ttnw 't.‘t‘aﬁlifttt ')‘1,‘4; . ""’,’:""t;“l' P i ) R MUL ‘ONCEI - GRAB
EFFLUENT GROSS VALUE REQ”’REME"T T ' A "DAILY MX - _MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 03 werrars seesvery seavees o
TREATMENT PLANT MEASUREMENT
50050 1 0 O ~:PERMIT <[ REPORT..:[ ."REPORT;/| MGD P s . -| "ONCE/ [ ESTIMA
EFFLUENT GROSS VALUE REQUIREMENT | /- ie5 AVG . |~ DAILY MX - ' BATCH -
SAMPLE
MEASUREMENT
1 PERMIT : ; .
} REQUIREMENT -
SAMPLE
MEASUREMENT
..~ PERMIT - =
REQUIREMENT .
SAMPLE
MEASUREMENT
- PERMIT. - }
REQUIREMENT .
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ! Certity under penatty of law that this document and all attachments were prepared under my - [ l ( TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
Richard T, Purcell propery gather and evaluate the information submitted. Based on my inquiry of the person or .
persons who manage the system, or those persons directly ible for gathering the ; ; ;
. iformation, the Information subimited 1 . 6 the best of my knowledge and bafief, s, Acting Environmental Supervisor | 453 8436700 | 03 | 11 | 13
Site Vice Presi
ite Vice President accurate, anidn:'unplete. 1 am aware g\'a'! thers are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é?)%AE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall,
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