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

January 11, 2010

State of Tennessee

Department of Environment and Conservatlon

-Division of Water Poliution Control
Enforcement & Compliance Sectlon
6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243 1534

Dear Mr. Patrlck Cromer:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR DECEMBER 2009

: "Enclosed is the December 2009 Dlscharge Momtormg Report for Sequoyah Nuclear Plant. If you -

have any questions or need additional information, please contact Ann Hurt at (423) 843-6714.or
Stephame Howard at (423) 843-6700 of Sequoyah’s Environmental staff.

Smcerely,

e %%

Christopher R. Church = -
_ Site Vice President
Sequoyah Nuclear Plant

Enclosure

cc (Enclosure): .

Chattanooga Environmental Fleld Offlce
Division of Water Pollution Control
State Office Building, Suite 550

540 McCallie Avenue -

Chattanooga, Tennessee 37402-2013

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

Printed on recycled paper

T Tess

V\l \Z/{(



PERMITTEE NAME/ADDRESS {Include Facility Name/Location /fD/fferent) - © NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR ' Form Approved.

) u-am_e_-__T_V_A_ S_EQLJ(lYAH_NU_CL_EA_R EULNT_ _ _'_ _— o . : DISCHARGE MONITORING REPORT (DMR) : (SUBR.O1) : OMB No. 2040-0004
Address_P.0.BOX2000 _ . _ ’ g - ) o
—  _(NTEROFFICESB-2A-SQN) _ _ _ _ _ _ o : - TN0026450 - 101 G | F-FINAL
. SODDY-DAISY.TN 37384 __ __ _ __ __ __ __ ‘ PERMIT NUMBER . | | DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility. _TVA - SEQUOYAH NUCLEAR PLANT__ _ _ . T _r — EFFLUENT
Locatio. _HA_M_II:T_QN _co_unuv_._ e , MONITORING PERIO - EN
. . : AR MQ DAY : YEAR MO DAY |-
) p - *** NO DISCHARGE
ATTN: Stephame A. Howard o oo . . - From| 09 | 12 | 01 To| 09 | 12 | 31 . LI
: . . . - NOTE: Read mstructlons before completirg "this form
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION o NO. |FREQUENCY| SAMPLE
' g _ . : EX OF TYPE
v _ : AVERAGE .| MAXIMUM | UNITS |  MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. | - SAMPLE | dkdkkkkk ke ko ] - Rddddkkk Tk 13 9 0 31/31 | MODELD
CENTIGRADE ) MEASUREMENT - : _ 3. 0 . g
00010 "2 .0 O M ek
INSTREAM MONITORING . : i
TEMPERATURE, WATER DEG. SAMPLE ke ek dededok ok ok i L ekl falalaieiaieieled 28.2 0 31/31 |RCORDR
CENTIGRADE ) MEASUREMENT o : : : : 04
00010 1 0 0 SER
EFFLUENT GROSS VALUE :
TEMP. DIFF. BETWEEN SAMP. & . SAMPLE fulalaladadadeded falolalalaieiod e Fhekkkkkek ' halalalaolalol 2 9
UPSTRM DEG.C ' MEASUREMENT o ' ‘ '
00016 1 W 0 | oot DEG.C.
EFFLUENT GROSS VALUE
PH K X SAMPLE Rk ko e ek ek e .
' | MEASUREMENT E - 12
00400 10 0 ool SU
EFFLUENT GROSS VALUE INIMU )
SOLIDS, TOTAL SUSPENDED SAMPLE hhbdddddd L Rkekkiekak - huladalialadeld . 5 ' 5
‘ : | MEASUREMENT , o _ 19
00530 1 0 0 Wk ) MG/L
EFFLUENT GROSS VALUE o
OIL AND GREASE fhidbdddd . 19
. . MEASUREMENT h
00556 10 0 balaiall MG/L
EFFLUENT GROSS VALUE . ; g AL b .
FLOW, IN CONDUIT OR THRU B SAMPLE Fekkkkk - 1899 03 Fokkkhdokk kkkkk ko sk ke ke - 7 0 | 31731 |RCORDR| -
TREATMENT PLANT : MEASUREMENT : : ' o ,
50050 1. 0 O ' o
EFFLUENT GROSS VALUE-
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under‘pénalty 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| - - .
Christopher R. Church - - properly gather and evaluate the information submitted. Based on my inquiry of the person or ‘ - : _ .
- [persons wh the system, or thi ns directly responsible for gathering th . : H : .
s informa(ignf)tr:r;ai?:grernaﬁonysur:mi&’;d izs,etgfrrlseobest Iof my k:Zwledlgeeam; belief, true, ° Environmental Manager SQN & WBN 423 843-7001 10 01 07
equoyah Site Vice PreS|dent accurate, and complete. | am aware that there are significant penalties for submitting false ‘SIGNATURE OF PRINCIPAL EXECUTIVE :
information, including the possibility of fine and imprisonment for knowing violations. -
TYPED OR PRINTED . . . . OFFICER OR AUTHORIZED AGENT ‘(\:ISEA N'UMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her
" No closed mode operatnon The following information is mcluded in an attachment: 1. CCW Data 2. Vehger Monitoring Data

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



DMR Attachment

 CCWData -

CCW TRENCH

Extractable Petroleum

Date/Time Collected Hydrocarbons .| Analysis Date/Time Analyst Method
- : . No water would come out of the pump. No sample could be obtained.

CCW CHANNEL .- |~

Extractable Petroleum

Date/Time Collected Hydrocarbons Analysis Date/Time Analyst | = Method

12/09/2009 @ 1010 <0.10 mg/l 12/11/2009 @ 0425 KMF . EPH |




.- Inplant

RCW

' Mean # of ) Water ~ Meani of Water syg | NOTES:% . :
Sample Date . ZMIm3 % Settlers Temp. (*C) Sample Date Asiatic Temp. (C) - LOCATION LOCATION Gravid Asiatic = * COLLECTED BY
: . Clams/m3 : Clam- )
11/03/2009 133 0 16 11/03/2009 76 - 16 Inplant RCW ' CMW
11/10/2009 417 . 6.1 16 11/10/2009 25 16 . - . Inplant ‘RCW CMwW
11/17/2009 269 0 16 11/17/2009 0 16 Inplant  RCW CMW
11/24/2009 36 50 15 11/24/2009 18 15 Inplant RCW CMW
© 12/01/2009 32 0. 13.5  12/01/2009 0 135 ' Inplant RCW WE
12/08/2009 38 0 11 12/08/2009 0 1

cMw



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

NATIONAL POLLUTANT- DISCHARGE ELIMINATION SYSTEM (NPDES} MAJOR Form Approved.
Name__ TVA- SEOUOYAH NUCLEAR PLANT _ DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) " OMB No. 2040-0004
Address_ P.0.BOX2000  _ _ __ _ _ - __ . ___ : ' : » :
T T (NTEROFFICESBZASONL [ TND026450 I 101 G | F-FINAL |
o _.SQDQ(_DHSLT_N 37384 _ . _ PERMIT NUMBER | | DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility __TVA - SEQUOYAH NUCLEARPLANT ' _ : : T
Locatio HAMILTON COUNTY .~ _ __MONITORING PERIQ EFFLUENT ,
YEAR | MQ | DAY YEAR | MO | DAY ' o
: : : : 1 ** NO DISCHARGE . *
ATTN: Stephanie A. Howard From[ 09 | 12 [ 01 | To| 09 | 12 | 31 o Lo L] o
. : NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY ; SAMPLE
i ; - EX OF TYPE
. : AVERAGE MAXIMUM UNITS MiNIMUM AVERAGE MAXIMUM UNITS ANALYSIS _
CHLORINE, TOTAL RESIDUAL - SAMPLE HxHR K i - R 0.015 0.025 19 0 | 12731 | GRAB
: 4 MEASUREMENT , : . -
50060 1 0 0 MGIL
EFFLUENT GROSS VALUE AV . AY. L
TEMPERATURE - C, RATE OF | SAMPLE ko kak 0 : iiaialohoboh il - 0 | 31/31 | CALCTD
CHANGE - MEASUREMENT - : 62 ‘ .
82234 1 0 O DEG
EFFLUENT GROSS VALUE C/HR
o . SAMPLE -
. MEASUREMENT
~ SAMPLE
R MEASUREMENT |

T SAMPLE
MEASUREMENT

"~ SAMPLE
MEASUREMENT

SAMPLE |
MEASUREMENT

NAME/TITLE.PRINCIPAL EXECUTIVE OFFICER

| Certify under penaity of law that this document and all attachments were prepared under my

TELEPHONE DATE
—Tdirection or supervision in accordance with-a system designed to assure that qualified personnel a_A -
-Christopher R. Church® properly gather and evaluate the information submitfed. Based an my inquliry of the person or
. persons who manage the system, or those persons directly responsible for gathering the
Sk h Site Vi : Presid information, the information submitted is , 1o the best of my knowledge and belief, true, Enwronmenta! Manager SQN & WEBN 423 843-7001 10 o) 07
equoyah site vVice r_eS' ent accurate, and complete. |'am aware that there are significant penalties for submitting fatse SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine ang imprisonment for knowing violations. OFFI R AUTHORIZED AGENT AREA NUMBER YEAR MO DAY
TYPED OR PRINTED CerO ° " come ' :

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

(Reference all attachments her

EPA Form 3320-1 (REV 3/99)

Previous editions may be used .

Page 2 of ,.2



PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different) ;

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR

- Form Approved.
Name__ TVA - SEQUOYAH _@LEE@_Q ELI_\_N_T_ L DISCHARGE MONITORING REPORT  (DMR) (SUBR O1) OMB No. 2040-0004
Address_PO.BOX2000 __ - -
 TNTEROFFICESB-2A-SQN) __ -~ . _ TN0026450 3 101 Q F - FINAL
__ __ . _SODDY-DAISY.TN 37384 _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility._TVA - SEQUOYAH NUCLEAR PLANT_ _ _ _ __ : ' FELUENT ©
Locatio HAMITONCQUNTY_ _ _ _ _ _ — _ ___ » ONITORING PERID EFFLUENT V'
YEAR | MO | DAY YEAR DAY i
) . *** NO DISCHARGE el
ATTN: Stephanie A. Howard From| 09 | 10 | 01 | TO| 09 | 12 | 31 o L] o
. : NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING .QUALITY OR CONCENTRATION NO. {FREQUENCY | SAMPLE
' L : . EX OF TYPE
AVERAGE MAXIMUM UNITS * MINIMUM . ' AVERAGE MAXIMUM UNITS ANALYSIS
BORON, TOTAL SAMPLE kdkddhk [P — - 0 - 1,/ o2
_ : MEASUREMENT . 19 o . ‘
01022 1 0 0 e MGIL

EFFLUENT GROSS VALUE *

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT.

- SAMPLE
MEASUREMENT

T SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my

- il TELEPHONE DATE
T direction or supervision in accordance with a system designed to assure that qualified personnel @ | M - -
: Ch(istopher R. Church properly gather and evaluate the information submitted. Based on my inquiry of the person or | . R .
. persons who manage the system, or those persons directly responsible for gathering the 1 H X . . .
S h Site Vice President " |information, the information submitted is , to the best of my knowledge and belief, true, . Environmental Manager SQN & WBN 423 843-7091 10 ] 01 07
equoyan site Vice Fresiden accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE . : )
information, including the possibility of fine and imprisonment for knowing violations. . E AREA AY
’ " TYPED OR PRINTED ‘ ” _ ) OFFICER OR AUTHORIZE.D AGENT poriey NUMBER YEAR| MO D
COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments her
Boron was sampled on 10/07/2000 @ 1237.
: EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR

SAMPLE
MEASUREMENT

- SAMPLE -
MEASUREMENT

SAMPLE
MEASUREMENT

PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) ' . Form Approved.
Name_ TVA - SEQUOYAH NUCLEARPLANT = _ DISCHARGE MONITORING REPORT  (DMR) ' (SUBR 01) : OMB No. 2040-0004
Address_P.O.BOXx2000 _ _ . _ ___ _ __ _ __ : y :
___nggmgygmm _______ TN0026450 101 T F - FINAL.
_ ____ _SODDY-DAISY. TN 37384 _ _ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER | BIOMONITORING FOR OUTFALL 101
Facility. _TVA- SEQUOYAH NUCLEARPLANT _ _ : : EFFLUENT
L_ocgtl_o_ _HAM_ILTQN VCOUNTY_ . - MONIT! RING PERIO _ ,
YEAR MO DAY L YEAR DAY
NO DISCHARGE {:]
From| 09 | 12 | 01 TO 09 | 12 | 31 ‘
A1TN Stephanie A, Howard ) ) T NOTE Read mstruct»ons before completmq this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
: , . : i EX OF - TYPE
- .AVERAGE . MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR " EAS:L,;A;ELI\!;ENT i alabaloiloded - Monitoring iaaialaleleo ialainiaial '2‘3
CERIODAPHNIA . .| Not Required
TRP3B 1 0 0 wren PERCENT
EFFLUENT GROSS VALUE INIMUM
1C25 STATRE 7DAY CHR " Efgy;éﬁem ek bl - Monitoring il ittt 23
PIMEPHALES - - : Not Required’ -
TRP6C 1° 0 0 il PERCENT
" [EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

. SAMPLE
MEASUREMENT

TELEPHONE:

NAME /TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this-document and all attachments were prepared under my s - - . DATE
direction or supervision in accordance with'a system des:gned to assure that qualified personnel W G M
Chnstopher R. Church . |properly gather and evaluate the information submitted. Based on my inquiry of the person or - = .
. persons who manage the system, or those persons directly responsityle for gathering the nvi .
: h V P information, the information submitted is , to the best of my knowledge and belief, true, Environmental Manager SQN &»WBN "423 843-7001 10 01 07
S_equOYa Site Vice re?'dent accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
- information, including the.possibility of fine and mpnsonment for knowing violations. ’ AREA N R YEAR| MO DAY
" TYPED OR PRINTED OFFICER OR AU'IFHOR|.ZED AGENT o UMBE E
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments ‘hEI . ) :
Toxicity was not sampled in December 2009. Report from November 2009 toxicity sampling is attached. i
EPA Form 3320-1 (REV 3/99) Previous editions may be used B Page 1 of 1




_December 10, 2009
* " Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, NOVEMBER, 2009

Per your request, I am only submitting an electronic copy of the subject report.
The report provides results of compliance testing using fathead minnows and
daphnids. Outfall 101, samples collected November 15-20, showed no toxic
effects to fathead minnows or daphnids. The resulting ICys values for both

-species were > 100 percent. Exposure of fathead minnows and daphnids to intake
samples resulted in no 81gn1ﬁcant differences from controls during this study
perlod

. 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 prev10us t0x101ty
testmg at Sequoyah.

Call me at (256) 386 2755 if you have any questlons or comments followmg your revxew of the
_ report. -

Cynthia L. Russell

Biologist - :

~ Environmental Engineering Serv1ces West
CEB 3A-M '

Attachment

cc (Attachment):
 Sherrard, R. M., PSC 1X C
Files, OE&R, CEB I1B-M .

SQN November 2009M



TENNESSEE VALLEY AUTHORITY
- TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

1. Faéility/ Dischargef: Sequoyah Nuclear Plant / TVA .

2. County / State: Hamilton / Tennessee

3. NPDES Permit #. TN0026450 -

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

5. Design Flow (MGD): 1,579

6. Recei\)ing Stream:wTennessée,Riv}er (TRM 483.6)
7. 1Q10: 3,491
8. . Outfall T-'ested: 101

9. Dates Sampled: November 15-20, 2009

10.-Average Flow on Days Sampled (MGD): 870, 873, 1761

11. Pertinent Site Conditions: Production / operation data will be provided upon request. .

12. Test Dates: November 17-24, 2009

13. Test Type: Short-term Chronic Definitive _

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

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

V szephales promelas: UV treated Outfall 101: 11.3, 22.6, 45.2, 72.6, 100
UV treated Intake 100.0 -

16. Permit Limit Endpoint (%): Qutfall 101 1c25 - 45.2%

17. Test Results Outfall 101: Pimephales promelas: 1Cz5 > 100%
'Ceriodaphnia dubza -1C25>100%

UV treated Outfall 101: szephales promelas. ICp5>100%

Page 1 0f102

~ Report Date: December 10, 2009 .



_18. Facility Contact: Ann Hurt Ph‘one.#: (423) 843-6714

19. Consulting / Testing'Lab: Enviroume_ntal Testing Solutions. Inc.

20. Lab Contact: [im Sumner ' 'Phone #: (1828-! 350-9364 .
- 21.TVA Contact: CynthiaL. Russell ~ Phone # (256) 386-2755

22. Notes: Qutfall 101 samples collected. November 15 - 20, 2009, showed no toxic
effects to fathead minnows or daphnids. The resulting ICz5 values, for both species,
‘were > 100 percent. Exposure of minnows and daphnids to intake samples resulted
inno sxgmﬁcant difference from the controls during this study perlod

Fathead minnows were also exposed to UV treated Qutfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high vanablhty among’ rephcates) in prev1ous toxicity testing at
Sequoyah.

Page 2 0f 102



METHODS SUMMARY

Samples:

1. . Sampling Point: Qutfall 101, Intake

2. Sample'Type: Composite |

~_"3. Sample Information:

Date- . Date A : Date -

(MM-DD-YY) | (MM:DD-YY) | Arival | Initial | (MM-DD-YY)
“Sample - Time (ET) Time (ET) _ Temp.T TRC* Time (ET) -
1D " Collected Received (°C) (mg/L) Last Used By

' 11-15-09 0944 to | ' | 11-17-09 1500
101 116,00 0844 | HUIT09 1315 106,07 | <010 | {1e 0 1oy
11-15-09 101410~ | | ' " 11-17-09 1500

take | 1115 00 gg1a | 171709 1315 | 11| <010 |y igg payy
11-17-09 0745 to ; | 11-19-09 1400

0L 1 "y1i18.09 06g5 | 1171809 1505 4 13,141 <000 44y 56,09 1411

| | 11-17-09 080510 .. o - ~ 11-19-09 1400
Jnake | Tl o7og | 1171809 1505 | 07| <010 | %00 0y
- T 11-20-09 1405

101 1}.11_36939032%0 11-20-09 1440 | 0.8,09 | <0.10 | 11-21-09 1418 -
. 11-22-09 1410

- I 11-20-09 1405

Intake li'll_gboggogggéo 112009 1440 | 1.0 | <0.10 | 11-21:09 1418
g ' - S| 11-22-09 1410

*TRC = Total Res1dua] Chlorme :
'Samples were collected in two 2.5 gallon cubrtamers Temperature was measured in each cubitainer upon arrival. '

4 Sample Manipulation: Samples from Qutfall 101 and intake were warmed to test temperature
(25 0 + 1.0°C) in a warm water bath. »

All(]UOlS of Outfall 101 and Intake samples were UV- treated through a

40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatrcs
Inc.) for 2 minutes. . - . .

"Page 3.0f 102



S Pimephales promerlas | - Ceriodaphnia dubia
~Test Organisms:

1. Source: Aquatox, Inc. . ~ In-house Cultures

2. Age: | 22.50-22.73 hours old <24-hours old

Test Method Suiﬁrrian}:

1. Test Conditions: Static, Renewal ) " Static, Renewal
.2. Test Duration: - Tdays . . Until at least 60% of control
o : o females have 3 broods -
3, Comrol / Dilutidn Water: Moderately Hard Synthetic N ' Mdderatelv Hard SVnthetic
4. Number of Replicates: 4 | 4 ' - 10 B
5. Organisms per Replicate: 10 =~ S |
6. -Test Initiation: (Date/Time) R ' : i
Outfall 101 - 11-17-09 1444 ET 11-17-09 1500 ET
UV Treated Outfall 101 - 11-17-09 1430 ET - ' ‘ '
7.. Test Termination: (Date/Time) - o A C .
' Qutfall 101 11-24-09 1346 ET - 11-24-09 1402ET
UV Treated Outfall 101 - 11-24-09 1331 ET -
8. Test Temperature: Outfall 101: Mean=24.8°C -~ = Mean=249C
. (24.5-25.3°C) (24.6 - 25.3°C)
Test Temperature: UV~Tréatéd Outfall 101: Mean = 24.9°C » ‘

(24.5 - 25.3°C)

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

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

Page 4 0f 102



TOXICITY TEST RESULTS (seé Appendix C for Bench Sheets)

1. Resulisofa Pimephales promelas Chronic/ 7-day Toxicity Test.

| Conducted November 17 - 24, 2009 using effluent from Qutfall 101.

(Genus species)

(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
11.3% 100 100 100 |- 100 100 100 100
22.6% 100 100 | 1060 100 100 100 100
45.2% - 100 100 100 98 98 98 98
72.6% 100 100 100 100 100 100 100
. 100.0% 100 100 | 100 100 100 | 100 100
Intake 100 100 |- -100- 98 90 88 - 88
Test Solutions | Me(zr:l:p]l)igtzvr?&%?ée(rr)ng)
o el
(% Effluent) - R 3 1 Vean
Control 0.830 . 0.817 - 0.842 0.797 0.822
11.3% 0.857 0.820 0.819 0.839 - 0.834
22.6% - 0.849 0.792 0.794 .0.884 0.830
45.2% 0.782 . 0.832 0.849 | 0.772 0.809
_ 12.6% ~ . 0.806 0.758 0.770 - 0.781 = 0.779
100.0% - 0.852 0.792 0.697 0.716 ] 0.764
Intake 0.801 0.889 0.716

0.397

0.778

ICy5 Value: > 100%
Permit Limit: 45.2%

95% Confidence Limits:
~ Upper Limit: NA-
. Lower Limit: NA

» Permi[ Limi(_: 2.2 TUc

| Calculated TU Estimates: < 1.0 TUC*

*TUa = 100/LCso: TUc = 100/ 1Cp5

Page 5 0f 102




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

“(Genus species) -

(Type / Duration)

Conducted November 17 - 24, 2009 using effluent from Qutfall 101,

. "~ Percent Surviving

- Test (time.interval used - days)
Solutions __ ‘

GoBfflueny | (V| 2 |3 4 S 8T
Control 100 100 100 100 | 100 | 100 | 100
11.3% 100 100 | 100 | 100" | 100 | 100 100

. 22.6% 100, | 100 | 100 | 100 | 100 --100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 | 100 | 100 100 | 100
100.0% | 100 | 100 | 100 | 100 | 100 | 100 | 100

| . Reproduction (#young/female/6 days)

];(:;/StIEStE)f%UIIr?SS . _ Data (replicate number) - .

o Lillue 112134156771 8719 [10]Mean
Control 3212926 |30]27130)28]29]31]33] 295
11.3% 3231 | 28 |31)30]30]30 28 1 291 33 ] 30.2
22.6% 32132129 (321{32(32(32|32|32]|34] 319
45.2% 33134 (33|31 (32{36|30|34|33|32] 328
726% ° 13334134 (32373338 |34|3013210 337
1000% |35 36 (32| 36|34 |36 |38|361|38]38] 359

IC;5 Value: .> 100% 4 Calculated TU Estimates: < 1.0 TUc*.

Permit Limit: 45.2% ' .

o Permit Limit: 2.2 TUc .
95% Confidence Limits: - S
- Upper Limit: NA
Lower Limit: NA

‘ *TUa = 100/LC502 TUc = 100/ IC25 .

Page 6 0f 102




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resultsofa Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species) | (Type / Duration)

- Conducted November 17 - 24, 2009 using water from Intake

Percent Surviving
Test. (time interval used - days)
Solutions o _ :
(% Effluent) | - 1 . 2 . 3 : 4 > 6 7
“Control | 100 1000 | 100 100 100 100 100
Intake 100 | 100 100 100 100 100 100

“Reproduction (#young/female/6 days)

 Test Solutions -Data (replicate number)

O, . .
SOeEffluent) ST T T s T 6 1 7 181 9 10 ] Mean

Control 31|27 30321281 30]31 30 | 31|28 20.8
Intake 38135 133(30|29 |33 |32|31(311]33]325

ICys Value: >100% - | Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A '

_ L Permit Limit: N/A
| 95% Confidence Limits: »

‘ Upper Limit: NA

"~ Lower Limit: NA '-

*TUa = 100/LCsq: TUc = 100/ ICy5

Page 7 of 102




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

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

Y

Conducted November 17 - 24, 2009 using effluent from UV Treated Outfall 101..

Test T Percent Surviving ‘
“Solutions. | . ___(time interval used - days)
(% Effluent) 1. | 2 3 4 5 6 7
~ Control | 100 | 100 | 100 | 100 | 100 | 100 | 100 |
11.3% 100 | 100 100 100 |- 100 | 98 98
22.6% 100 | 100 100 100 { 100 100 100
45.2% 100. | 100 | 100 | 100 | 100 | 100 100
726% | 100 | 100 | 100. | 100 | 100 |-100 100
100.0% 100 100 100 100 | 100 | 100 100
Intake | 100 | 100 | 100 | 100 | 100 | 100 | -100
Test Solutions | Mi?: ]1)121, t:vﬁjgélgé:)ng)
(% Effluent) T 5 P 3 1 4 Vean
Control | 0.848 | 0.718 | 0772 -] 0870 | 0802
11.3% 0.876 0.857 0.764 . | 0.755 - 0.813
22.6% 0.749. | 0.796 0.854 0.806 0.801
45.2% | 0.724 0.816 0.825 | 0.865 0.808
. T2.6% 0.890 | 0775 | 0856 0.814 - 0.834 -
100.0% 0.775 0.757 0.939 0.867 -0.835
Intake 0813 | 0.726 0.780 - | 0770 | 0.772
IC25 Value: > 100% ' Calculated TU Estifnates; < 1.0 TUc*
95% Confidence.L'imits:
Upper Limit: NA
Lower Limit: M ‘
*TUa = 100/LCso: TUc = 100/ 1Cy5 _
REFERENCE TOXICANT TEST RESULTS (see Appendix A and D) :
Species - Date - Time | Duration | Toxicant | Results (IC25)
Pimephales promelas | November 17-24, 2009 | 1220 | -7-days KCl | -0.79g/L
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PHYSICAL/CHEM ICAL SUMMARY

performed November 17-24, 2009

Test Sample ID

Temperature (°C) .

Dissolved Oxygen (mg/L)

pH (S.U.) :

Conductance

Alkalinity

Hardness

Total Residual

Initial

. Final ~

Initial

Final

Initial

Final

(umhos/cm)

(mg/L CaCO;)

(mg/L CaCOy)

Chlorine (mg/L)

Control

- 2438

24.7

74 .

7.58

. 137

332 -

247 - 24.8

246 - 248

76 -

8.0

1.7

7.42 - 1.79

7.20

| 325 -

336

62

61 62

90

88 -t 90

1'1 3% b &

24.8

247

79

69 -

3

7.66

72.6%

Pimephales promelas

247

24.5 -

24.9.

77 - 83

66 -

78

741 - 7.70

211 i 225

24702502455 249] 77 -1 82| 69 i 7.6 LT i S
22.6% |- 2dd 248 80 7l 763 7.29 . : :
24.7 -.250| 246 . 250( 7.8 - .82 | 63 - 76 | 753 - 774|711 .- 7.50 - -
452% |- 239 248 ... 80 L 761 729 : S
24.7 - 2512461 250| 77 - 82| 64 - 7.7 | 747 173|714 751 A -
249 - 8.1 72 757 7.28 218 - - -

100.0%

8.1

7.2

7.52

172

75

<010

777783

6.5 -

17

7.32 -1 7.67

166 - 181

62 - 96

Y69 -

87 .
o

<010 - <010

Intake

8.2

7.2-

7.49

170

63

<.0.10

248 -1 25.0

78 - 84

7.26-- 7.64

163 -1 179

58 - 66

15

69 82

<010 <010

248

7.8 .

6.5 i

7.9
79

7.58

332

5

72.6%

Ceriodaphnia dubia

249

Control P . I . : P E - P . 62 ‘ -
246 i-:249]1249:-:253| 76 - 80 | 77 - 81 }742:-:7.79}1751 .- 7.71| 325 i-i 336 61 © 62 88 90

11.3% 248 }...280 4 TS )...T78 .. 1866 759 [...309 1o - -
247 i-:2491249 -1 252-7.7 -1 82 | 76 - 81 | 757 - 7799752 -1 7.71/f297 i-i 317 - - -

22.6% 249 250 B0 3 763 . 759 291 : : :
24.7 i-: 25.0 ] 25.0 i-: 178 :-: 82| 7.5 i-i 81 1753774 752 - 771 i - - -

45.2% 2: e 25 AP . 8Ok J— -l 7 61 . 75 : - N

: 24.7 :-1 25.0 ] 24.9 i- 7.7 - 8.2 747 773 7.51:-i 7.71 - -

249 8.1 - 1.57 7.57 - -

24.8 -1 25.0

248 -

25.1

7.7 - 83

7.41 -7 7.70

7.48 -

7.69

100.0%

25.0

25.0

8.1 .

7.52

755

75

£l

<010

| 248 -

25.2

248 - 252

77 -1 83

7.32 - 7.67

7.46

- 7.66

69 - 110

Intake

25.0

8.2

7.49

7.56

170

62 - .9
" 63 .

75

<0.10 - <010
<0.10 .

25.0

84

163 -

179 |

66

69 -

249 1

ssol s

78 -

726 - 764

7.46 -

58

<0.10- <010

Overall temperatum Q)

Average

Minimum

Maximum

Pimephales promelas

248

24.5

253

C ertodaphma dubia

749

253
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PHYSICAL/CHEM ICAL SUMMARY

‘ Water Chemistry Mean Values and Ranges for Ptmephales promelas Tests, UV-treated Sequoyah Nuclear Plant (SQN) Outfall 101

performed November 17- 24 2009

Test

Sample ID

Temperature ('C)

| Dissolved Oxygen (mg/L)

pH (S.U.) "

Conductance

. Alkalinity

Hardnese )

Initial

. Final

Final -

Initial

Final

(umhos/cm)

(mg/L CaCO;)

(mg/L CaCOj)

Contrﬁl .

24.8

24.8

8.0

7.3

7.61

7.35

321

61

89

24.7 --25.0

247 =249

79 - 82

64 -

8.1

7.53 - 7.68

7.19 - 753

312 - 332

61 - 62

11.3%

249 -

248

- 79

7.3

7.62

7.33

248 - 251

246 - 250

8.0

16

754 - 7.68

7.16 - 7.51

301 -

308

86 - 90

312

22.6%

24.9

247

7.7 -
79

69 -
- 713

7.61

733

293

24.8 - 25.1

246 - 24.9

7.8 - 81

77

7.53 - 7.69

7.16 -1 7.52

290 -1 299

452%

250 - °

24.8

8.0

ARE

7.59

7.31

265

248 - 252

24.7 -

24.8

81

7.49 - 7.68

7.15 i 7.49

259 - 273

72.6%

Pimephales promelas '

25.0

24.8

7.9

8.0

. 755

7.30

218

24.8 - 252

24.6 - 25.0

78 -

8.1

7.43.- 765

7.11 - 7.48

214 .

223 |

100.0%

25.1

24.8

8.0

7.51

7.28

173

63

74

249 - 253

24.7 - 249

80 - 82

7.37 - 7.62

7.09 -i 7.47

169 - 181

58 - 68

65 - 78

Intake

25.0

24.7

8.1

7,51

7.26

171

63

72

| 249

25.2

245 -

248

80 - 83

737 - 761

7.07 - 7.47

160 - 189

60 - 66

69 -1 78

Overall temperature C C)

Average

Minimum

M aximum

249 -

- 245
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SUMMARY / CONCLUSIONS

.Outfall 101 samples collected November 15-20, 2009, showed no toxic effects to
 fathead minnows or daphnids. The resulting ICys values, for both species, were

> 100 percent. Exposure of minnows and daphnids to intake samples resulted in no
. significant difference from the 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.. '
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Appendix A
ADDITION AL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. szephales promelav

Tests were c0ndUcted éc‘cording to EPA-821-R-02-013.(October 2002) using four
replicates, each containing ten test organisms, per treatment. Test vessels consisted of 500-
mL plastic disposable cups, each containing 250-mL of test solution. '

2. _-Cerioda;nhnia dubia .

Tests were conducted according to EPA-821-R A02 013 (October 2002) usihg ten replicates,
each containing one test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups each contammg 15-mL of test SOlUthIl )

DEVIATION S / MODIFICATIONS TO TEST PROTOCOL

1. leephales Dromelas

None .

2. C erioddbhnia dubia

None

. DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS ;

1. szephales promelas
None _

2. C erlodaphma dubza

None

. Page 12 of102



PHYSICAL AND CHEMICAL METHODS

... 1. Reagents, Titrants, Buffers, etc.: All chemicals were certified products used before expiration,
. dates (where apphcable) : : :

2. Instruments All 1dent1ﬁcat10n service, and callbratlon information pertaining to
" laboratory instruments is recorded in cahbratton and mamtenance logbooks

3 Temperature was measured by SM 2550 B
- 4. Dissolved oxygen was measured by SM 4500 O G.

5. The pH was measured by SM 4500 H+ B.
6. Conductance vtlas measured by SM 2510 B.
7 Alkalinity was measured by SM 2320 B.
j 8. Total hardness was measured by SM 2340 C.
9. Total resrdual chlorine was measured by ORION Electrode Method 97 70

QUALITY ASSURANCE

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

REFERENCE TOXICANT TESTS (See Appendi_x D for control chart information)
I. Test Type: 7-day chronic tests with results expressed as ICzs values' in g/L KCl or NaCl.

2. Standard Toxicant: Potassmm Chlorrde (KCl crystallme) for leephales promelas.
Sodium Chlorlde (NaCl crystallme) for Cerzodaphma dubia.

3. Dilution Water Used: Moderately hard synthetlc water.

4. Statistics: ToxCalc software Version 5.0 was used for statjstical analyses.
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“Sequoyah-Nuclear Plant Biomonitoring
November 17 - 24, 2009

Appendi_x B -

Diffuser Discharge Concentrations of Total Residﬁal Chlorine,'

Diffuser Discharge Concentrations of Chemicals Used to
Control Microbiologically Induced Corrosion and Mollusks
' During Toxicity Test Sampling = -



Table B-1. Sequeyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During
' : Toxicity Test Sampling, :
March 12, 1998 - November 20, 2009

Towerbrom PCL-401
mg/L mg/L
TRC Copolymer

_Date _

- 103/12/1998}
03/13/1998}
03/14/1998}
03/15/1998}
03/16/1998]
03/17/1998
03/18/1998

09/08/1998
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998|
09/14/1998

02/22/1999
02/23/1999}
02/24/1999
02/25/1999}
02/26/1999}
02/27/1999
02/28/1999]

08/18/1999
08/19/1999
08/20/1999
08/21/1999
08/22/1999
. |08/23/1999| :
|08/24/1999] 006 0.023
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Mlcroblologlcally Induced Corrosion Mollusks, During Toxicity Test
~ : Sampling, - .
March 12, 1998 - November 20, 2009

. PCL-401
mg/L
Copolymer

08/26/200
08/27/200
08/28/200
{08/29/200
"|08/30/200
08/31/200

J11/25/200
11/26/200
11/27/200
11/28/2001
11/29/2001
11/30/2001

12/09/2001
12/10/2001
12/11/2001
12/12/2001
12/13/2001
12/14/2001

<0.0123
<0.005
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- Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
' - ‘ Sampling, . ’ :
March 12, 1998 - November 20, 2009

Date un | Towerbrom PCL-401 Cuprostat-
‘ mg/L - mg/L PF
TRC Copolymer mg/L -
_ E Azole
01/02/2002 < 0.007% 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
(2/25/2002 < 0.004
02/26/2002 0.0143 -
|02/27/2002 < 0.0041
02/28/2002 < 0.0041
03/01/2002 < 0.0041
05/05/2002
05/06/2002
05/07/2002
05/08/2002
05/09/2002
05/10/2002
08/04/2002 <0.0058
08/05/2002 <0.0058
08/06/2002 - 0.0092
08/07/2002 <0.0107
08/08/2002 <0.0061
08/09/2002 0.0152
10/06/2002 <0.00497
10/07/2002 0.0153 .
- 110/08/2002 <0.0092
10/09/2002 0.0124
10/10/2002 0.0134
110/11/2002 <(.0042
01/12/2003 <0.0035
01/13/2003 -<0.006
01/14/2003 <0.0118
01/15/2003 <0.0063
101/16/2003 <0.0034
- 101/17/2003 ~ <0.0034
04/06/2003 <0.0073
04/07/2003 <0.0189
- 104/08/2003 <0.0117
04/09/2003 <0.0139
04/10/2003 <0.0113

04/11/2003 <0.0073
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Table B-1.(continued). Sequoyah Nuclear Plant Diffuser (Qutfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling, ' - '
March 12, 1998 - November 20, 2009

Cuprostat-

Date Towerbrom PCL-401
C mg/L mg/L PF
TRC - Copolymer

= 0.0045
<0.0037
<0.0048
<0.0048
<0.0085
<0.0048

<0.0050
<0.0050
<0.0051
- <0.0084
0.0129
0.0153
<0.0043
<0.0043
<0.0090.
<0.0106
0.0181
0.0183
0.0093
" <0.0034
<0.0034
0.0124
<0.0034
-0.0105

00123

05/04/2004]

05/05/2004 | <0.0144
05/06/2004 | <0.0146
05/07/2004 }; 0.0227
05/08/2004 | 0.016-
05/09/2004 | <0.0104

07/04/2004 |
07/05/2004
07/06/2004 |
07/07/2004 |
07/08/2004|
07/09/2004 |
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Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Microbiologically Induced Corrosion Mollusks, During Toxicity Test
..., Sampling, : o
“ March 12, 1998 - November 20, 2009

.Date. : Sediy Towerbrom | Pi PCL-401
- mg/L mg/L
TRC Copolymer

11/07/2004 <0.0187"
11/08/2004 <0.0192
11/09/2004 <0.0233
11/10/2004 <0.0149
11/11/2004 <0.0149
11/12/2004 <0.0253

02/06/2005 <0.0042
02/07/2005 <0.0116
02/08/2005 <0.0080
02/09/2005 0.0199
02/10/2005 <0.0042
02/11/2005

06/05/2005
06/06/2005
06/07/2005
06/08/2005
06/09/2005
06/10/2005

07/17/2005
07/18/2005
07/19/2005

07/20/2005
1 07/21/2005
07/22/2005

10/30/2005
10/31/2005
11/01/2005
11/02/2005
11/03/2005
11/04/2005

1171472005
11/15/2005
11/16/2005
11/17/2005
11/18/2005
11/19/2005
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!

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

March 12, 1998 - November 20, 2009

Date Towerbrom{’ PCL; PCL-401" | CL: -PF [H-130M MSW
N mg/L mg/L ’ 101
TRC . Copolymer mg/L
- Phosphate

T1/12/2006 |
11/13/200
11/14/2006 |
11/15/2006 |
11/16/2006 |
11/17/2006 |
- | 1172672006 |
'11/27/2006 |
11/28/2006 |
11/29/2006 |
11/30/2006 |
12/01/2006

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

12/04/07
12/05/07
12/06/07

12/07/07

04/13/08
04/14/08
04/15/08

" 04/16/08

04/17/08
04/18/08

10/27/08 .
10/28/08
10/29/08
10/30/08
.10/31/08
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"~ 02/08/09
02/09/09
-02/10/09 -
02/11/09
02/12/09
02/13/09
05/10/09
05/11/09
- 05/12/09°
05/13/09
- 05/14/09 °
05/15/09

Table B-1: Sequoyah Nuclear Plant lefuser (Outfall 101) Discharge Concentrations of
Chemlcals Used to Control Microbiologically Induced Corrosion Mollusks During Toxicity Test
v Sampling,
March 12, 1998 -November 20, 2009

MSW
101

. mg/L
Phosphate

11/15/09
11/16/09
11/17/09
11/18/09
11/19/09
11/20/09
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PR}

Sequoyah Nuclear Plant Biomonitoring -
November 17 — 24, 2009

" Appendix C

" Chain of Cﬁstody_ Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD ~ * Page_1_ of _1

@ent: TVA o ’ Environmental Testing Solution, Inc. | Delivered By (Circle Oney: -
PX. Number: N/A - . B , Ashev11_le, NC ) | Other (specify): Express Coufier
ot e - _ . 28801 . General Comments: .. . -
F acxmy Sampled: Sequoyah NP ) o . Lo, _ A dam Deimling f% M
NPDES Number: TN0026450 . - , ‘ Phone: 828-350-9364 ' Stephen Williams
: ' o . - Fax: 828-350-9368 ' . : Samples remained on ice throughout sampling and transport to
Collecteq By: Adam Deﬂxmlmg»& Stephen Wlll‘lams ‘ : lab. Dissolved Metals sample filtered and place onice. -
Field Identification/ | Grab/Comp " Collection Date/Titne Container Flow .
Sample Description . . . : Number & (MGD) Rain Event?
Volume S . (Mark as Appropriate)
: Collected A : . o
: Date Time Yes If Yes, [ Trace
(mm/dd/yy) - (EST) Inches - Q-/
11/15/09 — 0944 - 12.5gal) |, » -
1 11/16/09 0844 " 870.34.
SQN-101-TOX B Comp 11/15/09 - | 0944 - 1 (2.5gal) :
: R . C O 11/16/09 - 0844 : gmjl-[
SQN-INT-TOX Comp. | - 11/15/09 - 1014 - 1(2.5gal) NA
11/16/09 0514 | : _ : i L Comohaltor |
, Sample Custody — Fill In From Top Down : 4 TRC ABSewT 18 AW SAMPLES
Relinquished By (Signatiue): S o Date/Tlme ' Received By (Signature): : Date/Time
Adam Deimling 2222 LD;/ /2 ‘30 5‘7- ///é’ff Express Courier & R Y {4 1230 € [/~ 60§
: :ss Courier . ETS / , S :
Express C ﬂ&va | u-a-c4 s ew)| ,-/\n— U 1-11-04 1215 Ex

Instructions: Clients should fill in all areas except those in the “Laboratory Usé’; block. Blbmomtbnng 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 timie to initiate testing within that time frame Samples shipped
~ .{ overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they wxll not arrive until the following Monday : :




BIOMONITORING CHAIN OF CUSTODY RECORD

Page __1__

of _1_
Gfent: TVA .Environmental Testing Solution, Inc. | Delivered By (Circle One):- ¢
p,\,,ect Name: Sequoyah NP Tox,c,ty 351 Depot Street. FedEx UPS : Bus . Client
PQ Number: N/A Asheville, NC Other (specify): Expfess Courier -
o _ N 28801 General Comments:

Facility Sampled. Ser;u,oya.h NP s | Adam Deimling W __)/“-_h
NPDES Number: TN0026_450 'Phone: 828-'3 50-9364 Jonatllan Walker L 44

Fax: ]2 8_3 50-9368 Samples remained on ice throughout samplmg and transport to

Collected By: Adam Deimling & Stephen Williams

lab. Dissolved Metals sample filtered and place on ice.

Field Identification / | Grab/Comp - Collection Date Time - Container Flow . f
Sample Description . o Number &. - | (MGD) Rain Event? - )
Volume - (Mark as Appropriate)
Collected .
Date Time €es If Yes, No Trace
(mm/dd/yy) (EST) : Inches
11/17/09 - 0745 - 1 (2.5gal) mV.yi
11/18/09 0645 872‘ '78 0’ /8
SQN-101-TOX B Comp - 11/17/09 —- - 0745 - 1 (2.5gal) > ;
- - 11/18/09 - 0645, 187278 0.i8
SQN-INT-TOX Comp 11/17/09 - 0805 - 1(2.5 gal) NA / 8
- 11/18/09 - 0705 oo 00
o Sample Custody - Fill In From Top Down
Relinquished By (Signature)E A Date/Time ‘ Received By (Signature):

Adam Deimling %ﬂ_ 5‘:7/-‘-1&

1

o7

J008” e (/09

Express Courier R, V%;é__’

-804 tSOS Sw

'u'-\&’o‘l 1S0S EY

Instructions: Cllents should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by stonng 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 testmg wnhm that time frame Samples shipped

overnight on Friday via FedEx or UPS must be marked for Samrday delivery or they will not arrive until the following Monday.




'BIOMONITORING CHAIN OF CUSTODY RECORD -

Page 1 of 1

q@m TVA

Px'Bject Name Sequoyah NP Tox1c1ty

P.g. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450.

g Phqne:

Collected By: Adam Deimling & Stephen Williams

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC
28801 -
828-350-9364
Fax:  828-350-9368

Delivered By (Circle One):.

FedEx . UPS - Bus. . , Client * -

Other (specify): Expreisg:C.oA'ﬁr'ier

General Comments:

Adam Deimling % v @E—\
Stephen Williams :_ ‘ . ’

Samples remained on'iice‘t}ﬁoughoujt sampling and transport to
lab. Dissolved Metals sample filtered and place on ice:

Field Identification/ | Grab/Comp C oli cction Date/Time Container " Flow
Sample Description t ' , ‘ Number & | (MGD) ' Rain Event?
Volume (Mark as' Appropriate)
Date Time TYes, | /No J Trace
(mnvdd/yy) (EST) Inches @/
11/19/09 - 0735 - '
. . . : 11/20/09. 0635 - |. ) Iféa ‘/5
SQN-101-TOX B "~ Comp 11/19/09 - 0735 - 1 (2.5gal)
' . 11/20/09 0635 /76&?5
~- SQN-INT-TOX Comp 11/19/09 — . 0756 - 1 (2.5 gal) NA -
- ) 11/20/09 . 0656 )
" Sample Custody — Fill In From Top Down
Relmqulshed By (Slgnature) ‘ Date/T ime ' ' " Received By (Signature): \ Date/Tune L. AGSRAIT

TNAUCSARALS:

Adam Deunlmg /%»— & 1

/{“20 070;5\057 Express Courier ﬂ& M

/4/1349 -09 - c57§ﬂj3 €

({20 &Y

r’“leA~A~—/

JA FIPN

1440 ex .

Express Courier Gf«%”

b VR

i-w-A

Instructlons Clients should fill in all areas except those in the “Laboratory Use” block. onmomtonng samples are preserved by storing them at 6°C and shnppmg them in ice. ﬂxe 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 testmg within that tlme frame Samples shipped
ovemlght on Frlday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday. -
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Chromc Whole Efﬂuent Toxxclty Test (EPA-821 R:02-013 Method 1000 0)
o - L -+ .Species: Pimephales. promelas

Cllent' Tennessee Vallev Authorlty S County: Rhea‘ ;-\AwL‘\'oh\
... Facility: Sequoyah-Nuclear Plant EEEEERAEAE .. Outfall: 101 :

.. NPDES #;. mommmoozmso Co :
. L"A\Pro;ect# ;g ‘L e iR

Dilution preparation mformation: : Comments:
Dilution prep (%) 11.3 226 452 726 100° '
Effluent volume (mL) 2825 - 565 1130 | C 1815 2500
Diluent volume (mL) | 22175 1935 1370 685 0
Total volume (mL) 2500 |- 2500 2500 2500 2500
Test organism information: Test information.
Organism age: - ) 2.3 A0S OS . Randomizing template: - | \jelowd
Date and times organisms | \Wl'C?3 \\eDO - Incubator number and ac
were born between: : shelf location: -
Organism source: - A'\'D)k‘ YR Q’ " “\,_ U Artemia CHM number: O\H\-\\lﬂ
I ' R , Drying information for weight

, ‘ 3 ] determination; .
Transfer bowl. information: | pH= 1.0 S.U. “{ Date / Time in oven: 2404 11850

o ) ] Temperatixre =MA°C : Initial oven temperature: LY ‘C )

‘I Average transfer volume: ' Date / Time out of oven: |)-1%.04 [|'350
) o 0.1%08 ~Q _ Final oven temperature: Lo'C :
| Total drying time: 2. pguad

Daily feeding and renewal information:

Day Date Morning feeding | After'ﬂoqn feeding i‘est initiation, Sample numbers used MHSW
o . - renewal, or o : batch
. - termination R used
Time | Analyst | Time | Analyst | Time | Analyst Outfall 101~ ' Intake
L eneR : —HX L uaod | A ] i TN | oAt 03 [oAun.oe  [awn-AA
' Inaged | ogoa| A [ oo | A | iad8] K |annes | cdnnob [nndiA
' | I P 0d00 | M | ™08 | IMS] K 16 n1R. 63 |odind.od [w-n-nhd
b I YR og¢oo | Q& |woos | A 1299 M loanig.n  jawmig oY b
. Ll weaved | opwoe | A Moo 4 | 3uS| o | cAuw.od 0.0 | W-a-6}
8 |’ luawd | pkeold Moo | H | v390] 4 |oquzn.oM  [oAuzp.08 | ikid-od
.y 5 |wived | 0o Mo W41 M ey o 20.08 | WAt
% ' 7 ' “"l.“-O" . ‘5\“9 M
; ¢ - Control information: .} - Acccptance criteria Summary of test endpoints:
| l % Mortality: Of. <20% | 7-dayLCy | 1007
i 57 . | Average weight per initial larvae: - 0.§2t — NOEC 1007,
Do - | Average weight per surviving larvae: 0.£11 > 0.25mg/larvac LOEC %1007,
I ' : : oo o , ChvV . >1007,
L ' IC;s 710070

Page 27 off02 B o .. 'sop AT20—Exhibi'tAT20.3‘,:revision 04-01-09 -
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3 Environmental Testing Salitlons, Inc.

Specws Pimephales gromelas A ‘ ,
- ‘,Cllent TVA / Seguozah Nuclear Plant, Ou;fall 101, Non-treated Date: _jl-1-A

>

s A -Survival and Growth Data
CONTROL , T 1L3% S 26% . - N
o _ Non-treated : - ’ B : " L
. B|CID]J]E F | G| H 1 J K L -

0 0|10t fwolwolo ip]|e (w0 ]w

b 10| tof 1o | 0] | o]0 o]0 |0 |1

2 ol |ofw]olwlofwfiofofio]ro

‘ ’ TANTIRE 10 110 10 0 (1o /0l (70 |70

;' “ (o (10|10 |so |0 [10 (10|10 o]0 [10]

'{ | ° ol o|w ]| wlio|ofw]w|]io]0

£ % - holiofwo ool ol fw]ioliolo (o]

| | 7 " holw|m|mo)w|w|wlio]e] 0wl

A = Pan weight (mg)
Tray color code::/g, ‘P—‘é o

Analyst: S BLO 1425
. : : Date: jO -24 -0

3o isss 15as a1 [ (1300 Boa 493 .4z Phes
B = Pan + Larvae weight ’

: (mg) < : : -

) Analyst: !bub 20 Jlzzu |os3 [2352 has 21 {2230 |2009 J2 S8 |22.85 2230 [23uq
Iz Date: )2 .51.09 : e ,

;o " § C=Larvae" welght(mg)
=B-A

s.50 (€01 |82 141 851820 |&.12 [g.3% J&da [142 (1 &.84 .

Weight per initial aumber

“of larvae (mg) : 1. :

= C/Initial number of . $‘9 é\ é/ : 'zi\ é\ ‘\9 Q}?\ Ly
o o |o V)

DY
larvae q;‘
: o o o

ol v D
P
(M)

-Average | Percent -

weight per reduction
initial - from 0.8

0.839 | 18T 0.830 | -1.07.
number of | control (%) ' : : S

" larvae !mgz
. ' o Comment codes: ¢ = clear, d = dead, fg="fungus, k = killed, m = missing, sk = sick, sm = unusually small,

lg= unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: A

Comments: -

' Page 28.0f 102 L . ... .. . .. SOPAT20-Exhibit AT203, revision 04-01-09 |
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Page 30f6
"Te:sﬁhg" " Inc . -
Specnes. meeghales gromela o ERES
Cllent TVA/Seguozah Nuclear Plant, Qutfall lOl,Nog-treated Date: l! 13 O“ v
e T L e " Survival and Growth Data’ -
- Day . 45.2% 72.6% 100%
IMI]IN|O]| P Q| R S. T U | Vv w | X
- 0 - PR T B - ad . ] B s
Q0 J/o[/Oofro|a |10 |10 JtO {0 {107]10
O[5 0 {0 O[O0 (10 }10 |60 |70
2 Jioliwliwo|wcliolwolio]iolio]e] o]0
-3 N ’
yo|to|oftofio| o] o |ro ||
‘ I | qA[c0 |10 |70 [to |0 [r0]to]| 0] |10
3 -
1014 [10 [0 JIN |10 |10 |1D]) /0|10 |10 10
- Jiof{4 o000 10 |10 /oft10]| 10| tD
7 j ‘ [(v*3 . . \S Tal I
T to| 47w |10 |0 |10 |0 |10 [r0 |0 [0 1D
A = Pan weight (mg) ’ o
Ti | de:: ?aqﬁl . : ' .
A‘:;’I'y‘:::orcogels ’_S"‘S “1,]2 ‘3,'7"‘ ihayv itos Mo IS 7 |%" 3.6 1".36 )‘5,63 126
Date: 10 -3G-02 . : ) -
B ="Pan + Larvae weight . ‘
gl::ga)lyén: /) N85 [22.90 122uQ (1903 f2zn |2059 [2397 1272.12 frzos 122,30 | 2990 | 224z
Date: \7-O\-04 - : . .
1 €=Larvae weight(mg) o - E ) . -
| A j.0uev2[edh [qaz ] oo (a5t a0 ey ] sz Az Lar |G
Weghtper itial b L . ; e
e RN RN EENE
=/ Initial number of larva_e o o . o o o 0 o 0 o . B). 1o
.Av‘erage ) Perceh‘t - o : _ . .
mtal | from eontrol | 0. 804 oh | 0,474 527§ o.M | .07
number of (%) : ’
Iarvaesmﬁp )
Comment codes: ¢ = clear, d = dead, fg = fungus, k = kxlled,m missing, sk——swk sm unusually small,
lg unusually large d&r = decanted and returned, w = wounded S ‘
- : . Calculations and data reviewed: &
Comments:
Page 29 0f 102 ‘ SOP A'II‘ZO—Exhib‘it ATIZ'O..},‘reyvision :04-(?}-09. |
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Tasting Sct Inc.

Specles f_tmeghales Qromelas

' --Cl|ent' TVA/ Sel uo ah Nuclear Plant Outfall 101, Non-treated

" 100% Intake _

Comment codes:- ¢ = clear, d = dead, fg =

" Page 4 of 6

Date:' 3
Survival and Growth Data

Y z AA BB I
O |10 (10} 710
! /o) /0| /010
2 (0| 10 10| 10
3 ™ . e e
4 g4 |0 [0
5 .
o Lo | o
¢ s*Fio [ o]0 f
_ 7 =
7 o 51/017/0] (0
A =-Pan weight (mg) - .
T | d ?,,_,qa“ .
A::?Ily‘;(t, * coge 1487 113,44 .44 {490
Date: 10 -29-09 .
' B =Pan + Larvae weight ,
'A(An:li)lyst: ) QOQ) ' ‘QM LG 11250 12324
Date: 2O\ 4G '
C = Larvae welght (mg) ‘
“B-A PO IERTIITINEAN] -
XTLgrl‘l,; E?:n |gn)|tml number a,.\ As, 0\ @ :
= C / Initial number oflarvae m . . 1 7 .
‘ o O | o S T A
Average | Percent -
weight per reduction ) ’ y/
initial from control 0. Mb 2.8/
number of (%) -
agvaemp)

fungus k =killed, m = mlssmg, sk = sick, sm = unusually small
lg= unusually large, dé&r = decanted and retumed w= wounded :

;Calcula_tion_s and data reviewed: 3{

Comments:

Page 30 of 102
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TVA-/Seqinoyah NuclearPlant, Outfall 101 e "f& o “
‘ _ ‘ : Non-treated : S
L - D ~ November 17-24,2009 ‘

Pimephales promelas Chronic Whole EﬂluentAToxicity Test
EPA-821-R-02-013, Method 1000.0 '

v v

Quality Control

) Verification of Data Entry, Calculations, and Statistical Analyses
’ '\) Environmental Testing Solutions, Inc. = ‘ ’ o , 812 -
: - : N urmptn
- ; ‘ _Not for Compliance Assessment, Inernal Laboratory QC_§ _ e Ll
Coaceatration (%) Replicate Initial aumber of |Finx sumber of larvas|A = Pun weight (mg)] B = Pan + Larvae {Larvae weight (mg)] Weight/Surviviag . Meas weight / Coefficient of variatios § Weight / Laitia! samber | Mean sarvivai: 1 of Percant redaction from
larvas - - weight () ‘=A-B samber of larvae (mg) § Sarvivieg sumber of (Mexm weight pos surviving oflarvae (mg) | %) | vAriation (Mee weight . comtrol (%)
. tarvae (mg) smnber of turves) (%) . v indcial mSer of lacvae)
N L%
A 10 10 13.60 21.90 8.30 0.830 ; 0.830 _ :
B 0 10 14.25 . 22.42 B.17 0.817 0817 1 - )
Cootrol C 10 10 1311 2153 .42 0842 0.822 . 23 ) 0842 100.0 0.822 23 Not applicable
D - 0 - 10 15.55 2352 797 0.797 0.797 )
E 10 10 —_13.18 2175 8.57 G857 _ ) 0.857 ] g ‘
F o |- 1o 14.47 22,67 8.20 0.820 . 0.820 ' :
%" . 0.83 } . g . . Y
3% G 10 10 14.12 2231 8.19 0819 4 22 0819 1000 [ 08 22 15
: H 10 10 13.60 21.99 T 8.39 0839 0.839 i = !
1 10 10 T 13.09° 21.58 8.49 0.849 . 0,849 g s )
J 10 10 14.93 2285 752 0.792 ; 0.792 o :
L) N -
12.6% K 10 1o 14.42 2236 794 0794 0.830 34 0.794 0830 54 . 1o
' L 10 - 10 14.65 23.49 .84 0.684 : 0884
™M 10 10 13.13 20,95 782 T 0782 ' 0.782 -
N 10 5 14.12 22.44 832 0924 : 0.832
. .
as2% 0 0 o 13.95 22.48 849 0.849 0832 85 s 0.809 4.6 16
3 10 10 11.91 1963 772 0.772 : : 0.772
v Q 10 - 10 14.05 2201 .06 0,806 ' 0.806
o R 10 - 10 14.01 21.59 ) 7.58 0.758 g 7 ' 0.758 R .
726% 5 10 1o 1577 2347 770 0770" 0179 26 0.770 L0719 26 52
T 10 10 14.91 22.72 781 0.781 : 0781
U 10 10 —_ 136 22.13 852 0.852 : 0.852 - -
v 10 0 T 143 2230 ) 0952 0792 s
) .
100% W 10 10 138 2080 657 0.697 0.764 .o 0657 0.764 54 0
X 0. lo 15.26 2242 7.16 0716 : 0.716
Y. 10 "3 14.87 ~18.84 3.97 0.79 - 0397
Z 10 10 1341 2119 7.78 0.778 0.778 :
08 , . .
100% lotake AA 10 o 14.49 22.50 801 0.801 16 6.1 0,801 308 128
BB 0 - 16 14.40 2329 . 8.89 0.889 0.889
Outfall 101; o - MSD = Minimurm Significant Difference . - . £
Duoonett's MSD value: 0.0683 .~ PMSD= Percent Minimum Significant Difference o ) . - .
PMSD: 83 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be decla ly signift in a whole effluent toxicity test.
Dannett's MSD value: 0.2577 i Lower PMSD bound determined by USEPA (10th percentile) = 12%.

PMSD: T 314 ' Upper PMSD bound determined by USEPA (90th percentile) = 30%.

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Varibility Study of EPA Short-team Chronic and Acute Whole Effluent Toxicity Test Methods, Votumes 1°and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Envi I Protection Agency, Cincinnati, OH.

N .- L .
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TVA/ Sequoyah Nuclear Plant Outfall 101

o ‘Non-treated !
. November 17-24, 2009
g : Statlstlcal Analyses
Q E Te g9 S Inc. . ,
. ) . . Larval Fish Growth and Survival Test-7. Day Growth N :
StartDate:  11/17/2009 Test ID: ‘PpFRCR - Sample [D: TVA/ Sequoyah Nuclear Plam Outfall lOl
EndDate:  11/24/2009 LabID: - " ETS-Envir. Testing Sol. ’ Sample Type: DMR-Discharge Momtonng Report
Sample Date: . Protocol: =~ FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas B
Comments:  Non-treated : : : - Lo
Conc-% 1 2 3. 4 Lo
D-Control 08300 08170 0.8420 0.7970 , , S
113 0.8570 " 0.8200 "0.8190 0.8390 ' ' ’ : I
226 0.8490 0.7920 0.7940 0.8840 .
452 0.7820 0.8320 0.8490 0.7720
72.6 -'0.8060 - 0.7580 0.7700 '0.7810 : ‘ o . S
100 0.8520 0.7920 0.6970 0.7160: i o )
Intake 0.3970 0.7780 0.8010 0.8890 A
. . : Transform: Untransformed . o 1-Tailed * Isotonic.
Conc-% Mean . N-Mean - Mean Min Max CV% N t-Stat Critical . MSD Mean N-Mean
D-Control ©0.8215 1.0000 0.8215 0.7970 - 0.8420 . 2345 4 : 0.8283 1.0000
11.3 1 0.8338 1.0149 0.8338 0.8190 0.8570 © 2162 4 ’ -0.432 2410 4 08283  1.0000
226 08298 10100 0.8298 0.7920 0.8840 5.397 4 -0.291 - 2.410 0.0683 : - 08283  1.0000
452 0.8088 0.9845 0.8088 0.7720 0.8490 4.641 4 0.450 ©2.410 . 0.0683 - 0.8088 09764
72.6 0.7788 0.9480 0.7788 0.7580 0.8060 2.626 4 " 1.509 2410 0.0683 0.7788 0.9401
100 0.7643 0.9303 0.7643 0.6970 0.8520 9.351 4 2.020 2.410 0.0683 . 0.7643 0.9226
Intake 0.7163 0.8719° . 0.7163 10.3970 0.8890 304560 4 . L - '
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 098188138 = = 0.884 - . 40392664346 - 0.32317638
Bartlett's Test indicates equal variances (p=0.14) ~ ' 8.39288521 - - 15.0862722 ¥y : ,
Hypothesis Test'(1-tail, 005) - - NOEC LOEC ChV TU MSDu MSDp MSB ‘MSE 4 . F-Prob ° - df
Dunnett's Test ) 100 >100 i 0.06829131 0.08313002 0.00325397 0.00160593 % 0.123331696 - = 5,18
Treatments vs D-Control ‘ ; ' A : L I
. 7 Linear Interpolation (200 Resamples) ) : N
Point % "~ SD 95% CL(Exp) - Skew . - ' e
iIcos . 65.141 . ) .
IC10 >100
IC15 - >100
1C20 . . >100 .
125 : >100
IC40 >100
1C50 >100

sqni01_11-17-09data
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TVA / Sequoyah Nuclear Plant, Outfall 101 Intake
- Non-treated

\3 Environmental Tesﬂng Solutions, Inc.

-November 17-24,2009

Statistical Anélysc;s |

Larval Fish Growth and Survival Test-7 Day Growth

11/17/2009 .

Start Date: . Test ID: PpFRCR - Sample ID: TVA / Sequoyah Nuclear Plant, Outfal! 101 - Intake
End Date:. . 11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: " DMR-Discharge Momtormg Report
Sample Date: ‘ Protocol: FWCHR-EPA-821-R-02-013 Test Species: i PP- leephalcs promelas .
Comments: Non-treated : B :
Conc-% I 2 3 4 ;
D-Control 0.8300 0.8170 1 0.8420 0.7970 :
1.3 - 0.8570 - 0.8200 08190 . 0.8390
226 0.8490 0.7920 -0.7940 0.8840
45.2 0.7820 0.8320 0.8490 0.7720
72.6 0.8060 0.7580 0.7700 0:7810 ’
100- 0.8520 07920 . 0.6970 - 0.7160 N
Intake 03970 - 0.7780 0.8010 0.8890
. Transform: Untransformed 1-Tailed
- Conc-% Mean N-Mean Mean - ‘Min Max - CV% - N . t-Stat Critical MSD
D-Control 0.8215 1.0000 0.8215 0.7970 0.8420 2.345 -4
113 .0.8338 1.0149 0.8338  -0.8190 0.8570 2.162 4
226 - 0.8298 1.0100 08298 . 0.7920 0.8840 - 5397 4 g
45.2 0.8088 0.9845 0.8088 0.7720. 0.8490 " 4.641 4
726 0.7788 09480 . : 07788°  0.7580 0.8060  2.626 4 -
100 - 0.7643 0.9303. ©  0.7643 0.6970 0.8520 9.351 4 . R v
Intake 0.7163 0.8719 0.7163 0.3970 0.8890 30.456 4 0.961 2.353 }()22577 '
Auxiliary Tests Statistic Critical ’ Skew Kurt -
Shapiro-Wilk's Test indicates normal distribution (p > 0. Ol) 0.82512182 - 0.749 - -1.7159101 4.30798649
F-Test indicates unequal variances (p = 2. 30E-03) 128.264832 47.4672279 ) o ’
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE . -F-Prob - . df

Treatments vs D-Control

_Heteroscedastic t Test indicates no significant dlﬁ'erenccs

0.25768323 0.31367405 0.02215513 0.02397863 0.37355912 1,6

. sqni0]1_11-17-09data



TVA/Sequoyah Nuclear Plant, Outfall 101 - Non- treated
’ November 17-24, 2009

Pimephales promelas Chronic Whole’ Efﬂuent Toxicity Test 7 I
EPA-821-R-02-013, Method 1000.0 - L

Daily Chemical Analyses

Project number: © 5812

" Reviewed by: E !!E 4Ml
" Concentration JParameter : . Day 0 . Day 1 Day 2. Day 3 Day 4 : Day 5 " Dayé6
Initial Final Initial Final . Initial Final Initial Final Initial Final | [Initial Final Initial Final
JpH (SU) I 748] 7.50 7.63 7.41 7.50 744 « 17N 7.56 7.55 7.20 7.42 7.23 - 7.79 7.24
DO (mg/L) 7.8 7.5 7.6 73 7.7 7.5 7.8] 7.7 7.9 - 7.5 7.8 6.9 . 80 7.1
) ' Conductivi hos/cm . 325 332 328 332 336 334 - 334
“Control  Fyjalinity (mg/L CaCO;,) 61 62 62 62
Hardness (mg/L. CaCOQ;) - 90 90 .90 88
Temperature (°C) 24 8 24.6 24.8 ' 24.8 24.8 24.6 24.7 24.8 24,7 24.6 - 247 24.6 248] 248
) HEH (SU) 7.79 7.46 7.66 7.37 7.57 7.37 7.73 7.50 7.68 . 7.18 7.57 7.20 7.62 7:15
1 3%" DO (mg/L) 8.0 7.3 1.7 73 - 17 7.3 - 8.2 7.6 8.1 7.4 7.8 6.9 - 8.0 7.1
” Coaductivity (umhos/cm) 317 312 - 313 308 307 303 297
Temperature °C) - . 25.0 24.6 © 249 24.9 249 24.8] - 247 24.5 24.8 24.8 24.7 248! 248 . 24.8) -
pH (SU) i 71.74 7.44 - 7.62 7.35 7.56 7.33 7.72 7.50 7.65 7.17 7.53 7.11 - 7.61 7.14
22.6% {DO (mg/L) 8.0 7.4 7.8 7.1 79] - 7.2 - 82 7.6 8.0 7.3 7.9 6.3] 8.1 . 6.8
‘ Conductivity (Junhos/cm) 299 293 296 . 288 296 286 280
Temperature.(’C) ) 25.0 248 . 249 - 25.0 24.9 248 - 24.8 249 24.8 24.8 24.7 24.6 24.9 248,
] H (SU) : . 1.73 7.44] | 7.61 7.32 7.51 7.33 7711 7.51 7.62 7.16 7.47 7.15 7.59 7.14)
45.2% DO (mg/L) 8.1 7.4 7.7 7.1 7.9 7.1 8.2 771 8.1 7.3 8.0 6.4 8.1 6.8
e ® - [Conductivity (umhos/cm) 266 ) 259 : 258 254 255 254 249
Temperature (°C) 4 25.1 249 24.9 250) 249 - 249 25.0 249 248 247 .. 247 24.6 24.9 247
H (SU) . 7.70 743 7.59 7.29 7.48 7.33 7.67 7.51 7.60 7.23 741 7.15 7.56] - 7.04
o ' DO (mg/L) . 8.1 73 7.7 7.0 7.9} . 7.1 8.2 7.8 8.3 7.4 8.2 -6.6 8.2 6.9
726%  [Conductivity (umhos/cm) _ 225 221 222 217 213 217 211
"~ |Temperature (°C) : 25.1 248 . 249 249 249 24.5 25.0) 24.8] . 24 8 247 24.7 24.6 249 24.5
H (SU) 7.67 7.42 - 7.57 7.34] - 7.44 7.33 7.63 7.46 7.55 7.09 7.32 . 7.13 7.48 7.01
DO (mg/L) 8.1 .73 7.7 7.2 8.0 731" - 80 7.7 8.1 7.5 8.3 6.8 82 6.5
. JConductivity (nmhos/cm) 181 180 174 166 167 168 . 166
100% - [Alkalinity (mg/L CaCO;) . 96 66 62
Hardness (mg/L. CaCO;) : 82 110 .69
Total Residual Chlorine (mg/L) <0.10 - <0.10 <0.10
Temperature °C) 25.3 245 25.0 25.1 25.0 24.7 251 246 25.0 24.7 247 245 249 24.7
[pH (SU) . 7:57, 7.43 7.57 7.34 7.42] 7.33 7.64 7.49 7.52 7.07 7.26 7.04 7.47 7.01
DO (mg/Ly o 8.3 7.6 7.8 .12 8:1] - 7.4 . 82 7.9 8.1 7.5 8.4 6.5 8.2 6.5
i Conductivity (umhos/cm) - 178 179 172 164 167 167 163
100% Intake JAlkalinity (mg/L CaCO;) 66 64 .58
. Hardness (mg/L CaCO,) 82 ) 69 73
Total Residual Chiorine (mg/L) - <0.10 - <0.10 <0.10
Temperature °C) ' 250 247 25.0 251 © 248 - 247 25.0 246 25.0 24.6 249 246] ' 249 247
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' D
’ ] ) | Testing Soluti nc. -
j l Specles Pimeghales gromelaA . Date:
: Client: TVA/ Seguoxah Nuclear Plant, Outfall 101, Non—!reated o
- - Daily Chemistly i .
N : o it . -Day
it , - Analyst’
I o Concentration e
| BRI [vo (mgL) 36 1 ; ) *
- o : : Conductivity - SZS 552 3w :
| l ' CONTROL | (knhosien)
Non-treated | c.con) o\ b2
: Hard , :
g 3 jn:gr c';g:)ﬂ)_ 40 40
Temperature (°C) 1‘\'§ e o, & 1_,:{. 3 A Y . b
: PH(SU). Xz ) Noe | 131|151 | 233
- o DO (mp/L) e-0 , 7. 7. 1.7 .
1L3% Conductivity
l (umhos/cm) - 3'1’ 6\2_ 313
- Temperature (°C) \S. l.lo L W A4 A,
H (S.U.) }.ﬁ 2] [ Q2 1132 | 156 23
. - .| DO (mg/l) 6.0 7.1 19. .2
C 22.6% '] Conductivity .
o h - ¥ (umhos/cm) yAZ 2 ﬁqb ) 2490
l' : | Temperature (°C) | 15-0 | W% ™A 15.0 WA 4. &
| pH (5.0) "933 | 349 | Al | 132 | 15) | %33
o 45.2% 1():0 jdmg/L) e-| s 7. 1. :
2% onductivity 3
l (umhos/cm) - Q)U‘J 257\ 258
. Temperature (°C) s -\ B+, 4 ™.9 1$.0 44 M .
l H (S.U.) 96.3() l:s 0.5 1’7(_; - 1‘-‘48 . |
. DO (mg/L) P 3. . . .
- 72.6% Conductivi <
- (p(::h:sc/;:)ty : AAS 291 220
‘ m Temperature °C) { - uS.\ .& ™. 4.4 ™ NS
|- pH(S.U) A2 | 942 |25t | 334 | qud :
‘ ) DO (mg/L) 8 | ' , 9 X 7.2 8.0 ]
Conductivi -
| Gimhosiem) 181 190 11y
o Alkalinity )
. 100% (mgC:éOJL) q“’ - blo
Hard: ' B
(mg CacOWL) Y 110
! TR chlorine (mg/L) <0.10 £0.10
: Temperature °C) § 21%-3 24.S | .0 {5 8.0 4.7
pH (S.U) : ’—%5? .43 5 9% 1.24 1M "l&i
DO (mg/L) N 3 i 1. 7
C -
(ubosiom) - 170 19 172
100% Alkalinity . g o
Intake - (mg CaCOyL) LL Ly -
(g CaCOYL) 2 L
TR chlorine (mg/L). | . <0.10 ‘0.1P :
Temperature (°C) 2S.0 z‘LJ 2S.0 18,1\ - ™ 2N
: ' Initial Final ~ Initial Final Initial * Final
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;3' | Testing S "‘ e, LI 1
© Species: szeghalg._s gromelas
Cllent TVA /Sequovih Nuclear Piant; Qutfall 101, No :
; ’Analyst ARG AR
1 .Concen- Parameter ~ .. .. -
_tration R TN .
ApHEU) — — b A T s .55 TR0 Erraa e e 72 ) s
DO (mg/L) . 1.7 1.9 S ) 8o
Conductivity . . }
CONTROL f\plnk;h::;:;n) 362— 33(0 5’3"‘" 35"‘ :
Non-treated § ="c.cdn) _ \\‘t L2 Py \
Hardness ’ s
40 g€ Y
(mg CaCOy/L) .
Temperature (°C) < .7 W 24.3 Ww.e | W W™\ ™. o.¥
pH(S.U) 393 1.0 | 1® | 38 I5% .40 L2 ENEE
R - | DO (mgl) 82 “1.\p S.1 : &t oA 0
11.3% - Conductivi .
(p‘::h:s/cml)ty 308 307 303 293
Temperature (°C) 1 .S | & M. 4 W1 : -8 .
pH (S.U.) F32. § 350 | 7S5 | F+ 353 1 2.1/ el | At
DO (mg/L) 92 7. 0 3.3 e 6.\ .
22.6% Conductivi - :
S (y(::h:s‘;gx‘rlll)ty 2206 2A6 A% 280
Temperature (°C) 2E W wE w8 A 1“-;0_ 249 1Y .
pH (S.U) 91 19 TUZ e | IS 14 _ 2.9 214
o DO (mg/L) 8.2 . ] Y 0 o K} (-6
- 45.2% Conductivity - : .
iy’ | | 2% a5+ 4
Temperature (°C) }S; 0 .9 1. & 4 \\. o ™ 4 4.1
pH(S.U) 62 | 15\ | 10 1233 | 341 (2315 Va3, | 404
DO (mg/L) 82 7. .3 5 ¥ (. 8.2 09 -
72.6% Conductivi .
N T uy i o
J Temperature (°C) s .-0 M.4 T:\é Rl LTS e | | .
pH (S.U.) Nie?d | 1.4 1.5 . 3.0% 333 4.3 246 201
DO (mg/L) 30 1. . \ 8.2 .
Conductivi ’
(p‘:rl\]h:s‘;(:m)ty ' e Wol "3 {(V1®
e Ikalini
100% - | AR L Ll
' Hardness La
mg CaCOy/L
TR Chlorizne (mg/L) <0.\Q
| Temperature (°C) TN 14 -lo 1.5.0 €1 1 WA __l\\ S . oy,
pH (5.U.) Jd [ Juq [ 152 0% Av [ 204 143 ’iot
DO (mg/L) 2?2 1 1.9 8.] S 1 8 8. L.
Conductivity 1
(umhogiem) Jwd 11 he¥ b3
100% Alkalinity sg
1 - Intake (mg CaCOy/L)
. Hard
(mg c?c“o;/u : -: bo' "
TR chlorine (mg/L) 0.10 -
Temperature (°C) 1s.0 .6, . 28: 0 W™ 'LE!.“ e G 1) M.4 ™.
. : L _Initial - Final - Initial Final "~ Initial Final Initial _ Final
Page 35 of 102 B o © sop AT20 - Exhibit AT20.3, reyision 04701-99 -
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~“NPDES #: TN0026450
Project#: _SA\7 .
Dilution preparation information: 4 Comments:
Dilution prep (%) 113 |- 226 452 72.6 100
Effluent volume (mL) | 282.5 565 1130 1815 2500
Diluent volume (mL) | 2217.5 1935 1370 685 [}
Total volume (mL) 2500 2500 2500 2500 2500
Test organism source Lnformatwn Test information:
Organism age: <24-hoursold - Randomizing template color: OAANER, |
bD;t; :cr:ld times organisms were borrx WA OO '\'b Voo Incubstor number and shelf 28
Culture board: A A location: ‘
' Replicatenumber: | ! |2 }"3 ] 4 ] 5 |6 ] 7:}]8 1910 o
Culture board cup number:-.| W[V | & |9 [io] )V [22[ 7AW |21 YWT batch: Ik os-04
Transfer vessel information: pH="1.99 S.U. Temperaturce=8.0 °C ] .
Avergge transfer volume (mL): Q: T e N Selenastrum baich: -0\ A
Daily renewal information:
Day Date Test initiation and feeding, MHSW- Sample numbers used Analyst
renewal and feeding, or batch used Outfall 101 Intake
termination time
* Jwna \SQD W AA | 0anid.08 | eantob |- A
S s M nn-1A [ gaun.os | ednnvioe | 4
o L oo w2 -AB | gang. ob | ganig.oy X
P _lvwa Bt w12-0A® |oanie.od [oanigod | A
R RN Mo A | 0Wo.od. [Ae. 8S o
> |end 1418 1-18:08 loanwo® o, 08 |- -
s ih-23-03 1410 N-18-R . oY S -
7
gaddf 1402
Control information: . : Summary of test endpoints:
. . Control-1 Control-2 Acceptance criteria : ) : '
% of Male Adults: oY OT. <20% 7-day LCso 2100 1.
. { % Adults having 3° Broods 1067 1007, 2 80% NOEC 1007
| % Mortality: ot. Q7. <20% LOEC >1007.
Mean Offsprmg/Female 24.5 29.8 | >150offspring/female | ChV S JOO7.
% CV: 1.J 7 547 - <40.0% IC;s $1007s )

.- SOP AT!1 - Exhibit AT11.2, revision 04-01-09
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. Specle 1(;_C:eri'(_)d_dg hnia dubla - S - F S
" 7" Client: TVA / Sequoyah Nuclear Plant, Qutfall 101 . Datei - {1-17-0%
" "CONTROL-1 = .+« -~ = Sarvival and Reproduction Data’
oo o b o Reéplicaté number T 7 r‘
©: [ Day- i % PR P RN I N R R T e B N R R 1)
-1 Youngrodueed - [yl Q0] O] O ©n g0k OO 1 O O
Adul€mortality. - [ -\ || |\~ |\ A [ N
2 | Young produced [@) (@) O Ol O (@) (@) 5 (@)
Adult mortality CI O O - —— - | S i W |
3 Young produced O @) 0 O (®) e @) O ®)
Adult mortality wl . | | [V I W ) - —
4 Young produced § [EY K | S 9 o o
Adultmortality § L | \__ L I W ) W N | | N
s “Young produced \ D \Olvo | v \O AL |\ \D v
Adult mortality - (G R [ R S I I I D O N B
6 - Young produced @) (®) (@) O O O 6 o 4@ (o)
’ Adult mortality Ul Wl wlw | — |« (-
7 Young produced S \é Y VL [ 1] v | L‘L_ } ﬁ
Total young produced 32 |29 |2 |30 || 30 2% [ 29| 3y | 33
Final Adult Mortality R |\ o S - Ly
_§ X for 3™ Broods Wl | S [~ | X > [T > | & S<
“Note: Adult monality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring carried over with adult duﬁng transfer).
‘ Concentration:
% Mortality: {oYA
e . : Mean Offspring/Female: _ 9.5
conc: 11.3% | . Survival and Reproduction Data
" . Replicate number - ]
. Day o 1 2 - 3 4 5 6. 7 - 8 9 10 .
1| Young produced O10 O O 1O O O o) _5 5
| Adult mortality L] w- (W |- [ - | [ I
2 Young produced 0O 5 E [e) O-10 O (@) O 10
T Adult mortality Tl O] ul w—w |« L B L\
3 Young produced - O O O (@) (o) Ol O (oYl IKe) O
Adult mortality C] oW W [ - - -
4 | Young produced S | | 9 oy 3 S N d |-
Adult mortality O] W Cf U Ly - | SV IO )
5 Young produced W vy a1y [y AL 0] 1L | 1L
. Adult mortality w w ~— ol | — — ol O
6 | Young produced Al O O] O &) o He) o O 1O
Adult mortality wlu !l u — “ — | S |
7 Young produced J tlo | {1 | (2. AV VA W[ [ 1T
.L Tétal young ?rod!lced 22| 3\ 28 3\ ap | 3o ‘ 30 'ZK zﬁ a3
Final Adult Mortality - ] o \_ . ] U 1
s C Note: Adult mortality (L = live, D = dead), §B='spll( broad (single brood split between two days), CO = carry over‘oﬂim carried over with adult a‘uriﬁ trans&ri
LM T e - Y Concentration: N
’ ’ o ‘ ' % Mortality: Ol.
Mean Offspring/Female: 2a0. 2
% Reduction from Control-1: - ul.-

Page380f,02, o . .»  SOPATII - Exhibit AT11.2, revision 04-01-09
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Environrental Testtng Sokstunt, Inc.

Specles Ceriodaphnia dubia B , : o
ient: “TVA/ Sequo /ah Nuclear Plant Qutfall 101 . Date -1-04

 CONC: 22 6% o Survtval and Reproductzon Data ]
el ol . ‘,’ f,, el e e 4 Replicate number N
‘ Day foy . e RN '3 RO B . 2 B 7 .90 ) 10 K
33 T 0O.L.01. 00O 1.0 0-1 0106 10
I i 5'-Yonii§'pi-oduce_d ; Ol.010 ol olololo o}
Adult mortatity L ol v I T W i | ]
3 Young produced (@) o) e (@) E ) O () (@) (@)
l Adult mortality i |- | - | —_— _ o — -
4 Young produced [ S | ~ w | Al 4 v | S
* Adult mortality ] ] o] ] ] ] ]
' 5 Young prodiuced § \Q | 1\ v ] o [ A 13 131 ().
Adult mortality L | L — [ USRS B VDR 1 W | -
‘ 6 Young produced . (5 O ol ol Ol O (@) clo
. o Adult mortality Ul | | T [ -
s . N 7 Young produced W o .Y l{ W\ { l‘ LI \S ‘é_ 1Py
. . - Total young produced A2 2 A A2 a2 | 32| a2 32 32 5‘\
B I : Final Adult Mortality L I I S = L I vy - _
) . : Note: Adult momhty (L =live, D= dead) SB = split brood (smgle brood spln between two days); C0=cam WL_ -
e oo : . - Concentration: -
I ' : " | % Mortality: AR
‘Mean Offspring/Female: .9
. % Reduction from Control-1: | ~&.1%,
. conc: 45.2% - Survival and Reproduction Data
. Replicate number
Day : 1 2 | 3 4 5 | 6 “7 | 8 9 | 10
i 1 Young produced [®) ola 'O O [l e} O 1.0 |( S
) Adult mortality | I _ _ ) - [V R -
2 k 2 Young produced Ol O [®) O Ol O Q 01O &
l » _ Adult mortality ] o (S [ I [ [
’ . E BE Young produced ) Ol O 0 o) (@) (@) aOlO 1T O
o ’ Adult mortality L Ul uwil v L [ — (R ) W -
! ‘ a 4. Young produced § s | e 3l .5 \o ‘S S 9 \'\
: ‘ Adult mortality e v |— [C [T <1< <TCT <
. ' 5 | Young produced Y ]t VL L O W O O o O
' ‘| Adultmortality | (_ | L VUU I W (W I W . | - L
e 6 .| Young produced 5 O~ O O O O b Q : O O
» ’ - . Adult mortality f E O \ - — _ — | WL' ,;H
. . h 7 Young produced 1S |\S S vy WS [ 11 (1S
. : Total young produced 23| 34| az| a3y a2 | 3| 3 aJd | 33| 32
- . Final Adult Mortality U L \_ - . \_ L ] .
l Nots: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring caried over with adult during tranafen) N
= : - ‘ . . Concentration: .
. . - . - | % Mortality: ' 07.
: l ' B S Mean Offspring/Female: L.
. e : . . [ %Reduction from Control-1: |~ \\. L7

! " Page39of102 1 . SOPATII-Exhibit ATI12 revision 04-01:09
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Specles Ceriodaphnia dubia

_ ;Client: TVA /Sequovah Nuclear Plant, Qutfail 01 . Date: _ j\-11-04
CONC 72 6% - I . Sarvival and Reproduction Data ‘
Ea o o ) ) L - Rg)llcste number
L Day o 4; 1 2 3 -] 4 6 7 - J 9
| e Ol OO L ‘o- "o OlQ [0
“Adult’ morlallty ]\ !l ow [ D
.3 .| Young produced ol O (@) O . N e) ®) @) @)
Adultmortality §  \__.| \_ | —| \_ A | ]
4 Young produced S S d4 o q 1 S S
Adult mortality 1 O O o
5 Young produced v v | WV VD VY I
' " [ Adult mortality ] ] L L W
6 Young produced O] O Ol O e E) O] O
Adultmortality | (_ | | ‘.| ‘— | ] ] O
7 Yourig produced J& 1 |l B Vo 19 1S Y
Total young produced A3 a4 ;5\-\ 32| 31| 33| A& 3:‘-' 30
Final Adult Mortality o ] W~ | T — N —
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carmy W
) . - . | Concentration: . ’
% Mortallty. . ’ ’ ' OT:
‘Mean Offspring/Female: 3
‘% Reduction from Control-1: | ~ 4.2,
conc: 100% - Survival and Reproduction Data |
Replicate number .
Day . 1 2 3 4 5 6 7 8 9 10
1 [ Yomgprodweed | TN IO [O 1O (0 O 10 [0 10O
| Adultmortality § o [ Ul (W - - | |
2 Youngprodueed I O | O | O OO |0 @) O O {0
Adultmortality J \_ | U (o u_ \ ol w U o -
- 3 Young produced Ol O D | O Ol O O @) 6 O
o ' Adult mortality |~ \_ | \__ L w | I (. |- o\
B . 4 Young produced < | [N S b S S. | S G (P
i "Adult mortality w!] wl - w |- — | — -
_ 5 Young produced CTHEN RS K Y| VS v | W
o Adult mortality i L [ R S - - I -
- ' 6 Young produced 6‘_ 0O OO |1 O Ol O O O] O
- Adult mortality N
. 7 Young produced (Y 18 | 11 M { lq 1L | 20 &1 ) F
X - Tot:fl young produced 35 A Sb 32 | a6 | 34|l 3Ll 3 gl aL| as ag
s ' Final Adult Mortality | [ __ — | —. ] - |- —
! . Note: Adult mortality (L = live, D = dead), SB = split brood (singla brood split between two days), CO = cam W}Eﬂ_
I . : - ' Concentration: '
) % Mortality: 1 ot
i Mean Offspring/Female: ] 35.9
‘ % Reduction from Control-1: | - 21.] ?2. ‘
l Page 40 of 102 . ... . SOPATLI-Exhibit AT11.2, revision 04-01-09
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Eﬁﬂmmd“lﬂm Sahutions, tnc.

'f’i."Specles Ceriodaghma dubia -

\ ‘v"';\‘:'_ Client:

TVA /Sequovah.Nuclear Plant Outfall 101

Date:

Page 5 of 7

-11-04

Survtval and Reproductton Data

M’CONTROLJ

T T “'Replicate number - . @
R 42 3o 4150 6. ]..7 | 8 }J-9 | 10
gproduced | S " O[O | . O] 1.0 S 10 [0 0]
- Adult mortality L L B N () e — ] e v
2 Young produced [®) OO0 IO O i1 o0 1O1O0O1LD
: Adult mortality | . 1o |
3 Young produced Ojolol &) O oOlC 1010
Adult mortality [ R R B . — ] L
4 Young produced ] G . o jS- "\ | ""‘JL |
Adult mortality L - . — — \_- | \_ __
5 Young produced . q 12 T{, i\ \3 12 ‘S 12 's—
' Adult mortality o] e N A A L D
3 Young produced (@) O @) O O j-o (@] (@) CJSEE
Adult mortality N v U N e [\
7 Young produced T\j \i \ (-, \? \‘L 1S W 1S | W
Total young prodyced ) 2 {30 | avl| 2% a6 3\ 2y | 3\ 28
| Final Adult Mortality g R S S N I T I .
X for 3" Broods >~ M} 4 Y < < >< > A
Note: Adult morality (L = live, D = dead), B = split brood (single brood splt between two days), CO = carry oves (aFispring carried over with adult during transfer). .
Concentration:
% Mortality: 07_

conc: 100%. Intaké

[Mean OffspringFemale

|§

Survival and Reproduction Data

- Page 41 of 102

) Replicate aumber
Day : 41- 2 3 -4, 5 6 7 8 9 . _1_0.__
1 Young produced Ol 0 0 O Ol O O 0O O 1O
Aduemortality |- | | \_ ] L [ L o LT o Ju
2 Young produced ALO ' 6 O ‘ O 5 (@) O A 10O .
Adult mortality Y S L T L e
3 Young produced O 0 O O (&) (@) lo O Q _ O
Adult mortality - YRS A AT -
4 Young produced S 1 3 1 d o 9 Y S 9 ! sz
Adult mortality |l UL | o LS N Sy I S R e \E,,
5 Young produced 5] RS L [ L ‘2| VL. |1
Adult mortality [ i o (- - — | o .
6 _ Young produced (@) O é E) o . O O .
, Adult mortality A VO [ — A I ) I .
7 Young produced § 14 [\7) 11 14 13 1| 1S LS LS 1
Total young produced 2% | as 23| 306 24 | 35 [ 3L | BN 'b\ 3D
4 Final Adult Mortality __ \' \_ \_ \_ SEANAT ~ ~
Note: Adult mortality (L = live, D = dead), SB = split brood" (smgle brood split between two days), CO = carry WEW__ )
] B . 3 : R Concentration:
1 % Mortality: O7.
Mean Offspring/Female: 2. S
% Reduction from Control-2: | =4.\%

SOP AT11 - Exhibit AT11.2, revision 04-01-09 . -
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TVA / Sequoyah N uclear Plant, Outfall 101 - Non-treated

[ ]
: November 17-24 2009 -
g Verification of Ceriodaphnia Reprodu'ction Totals
) 3 Envi ! Testing Sofutlons, Inc. ] . _
Control-1 - ' _ : 72.6% ' -
Replicate number o . - Replicate number
Day T2 ]3]+l 516] 7819w ™ U IMMT3T73 T3 51617
1 0 o] oJojolo]oJojo] o 0 1 ofoJoJol[o] of o
2 0.JoJoJloJoJoloJlolo]o 0 2 0l oJoJ oo o[ i0:
3 0] o] oJoloJoJo]o}fol] o 0 3 0Jolo]oloJol o
4 4] 4] 4] 4] 5] 51 alale] s 46 4 5] sl a]l6] 6] a6 . T3
5 Blwoliwolrlw]riez] 2] B3] 115 5 2 1214l 12131 133 faa] nd 11| 125
6 0]l oJololoJoloJolo]o 0 6 ofoJo]JoJoJoJolo o] ol o
7 5 [1s) 12| 1] 2] 3]12]13]12] 16 134 7 16] 17 ] 16 ] 14| 18] 16 | 19-]-15.F 14 | 171 162
Total J 32)129] 26| 30 ] 2730 28] 29| 31 | 33 295 Total § 33 [ 34| 34 32| 37 ] 33 | 38.[:347] 30 ] 32 337
11.3% . ) T - 100%
: e Replicate number . Replicate number ;.- - .- .
Dyy M4 T3 T35 T 3]s 16l 718 w] ™ Day 4T3 T3Ta]s]e] 8] w] ™
1 0J]ojJoloJololojololo 0 1 oJoJoltoJol ol o).0:]-0.]0 0
2 0] 0] O0foJloJoJoJolo]la 0 2 0] oJ]o]ololo] ol.0.]o0l1l.0 0
3 0] 0] 0JotoJoloJotol] o 0 3 0] 0] 0] 0ol oo 01010 0
] s 1 4] 4] ala]5]5]alala 43 3 ST 6] 5161515 7151616 56
5 nlnBli2]lB]Blrl12f10]12] 12 120 5 14l 12]10] B3| 3] 2] 15 it.y14] 14¥ - 128
6 0JoJoJolojolololol ok o 6 0JoJoJloloJololo:lo0] o 0
7 16| 14] 121 14| 13] 13 13|14 13| 170 139 7 6] 18] 171 171 16| 19] 16.} 20:] 18 | 18 175
p—— punstenme—
Total ]| 32 ] 311 28] 31 | 301 30 30 28] 29 ] 33 302 Total § 35 36| 32| 36 | 34 | 36| 38.] 36°| 38 | 38 359
22.6% - - ) ‘ L Control-2 . c
Replicate number ' ’ Replicate number . 0" . :
Day T3 73] 41516] 718190} '™ . Day iT2 13T 4]ls]6] 789w} ™™
1 0jololojoJjoJoJoJolo 0" 1 ofofoJofJo[of[o[ o oo 0
2 01]0]o0loJoJoJloJol o] o 0 2 0ojJoJoJoJlolololoe:lo] o 0
3 0] oJ]ololololofo]o]o 0 3 0] ool ojlolojol ool o 0.
] 4] 51 4] a8 6]alalalels 46 4 4 | a ] 61| 4] 4] 54 4] 4a[al a3
5 i) 12] 2] 12] 2] B]lBIN 121 5 Bl o zj ] u| 3] 12] 3:]12] 10 117 .
6 0] 0jo0o]J]oJololo]lolo]o 0 6 0JoJoJolololol-o0o o 0
7 14116 13| 161 14§ 16] 17 [ 15| 13| 18 152 7  J1a]1ay 2] 16] 13] 12151134151} 14 138
Total | 32 | 32| 291 3232 323232 32 34 319 o D Total 312730 32] 28] 30] 31-].30°] 31 ] 28 298
. . . i ‘
45.2% : : , ' 100% Intake: . :
. . Replicate number ) . . Replicate number
Dy M4 T3 13 T3]s5]6] 71819 ]w] " P T3 73T e 567 Ts]o]w Toual
1 0oJojJoJoJolo]JoJoJo] o 0 1 0JoJojololololTolof]o 0
2 0] o]J]oJoJoJoloJo]ol o 0 2 0JoJoJlo]oloflo 0] 0 0
3 0] o0lo0JojJololo[o]o]o 0 3 oc-JoJoJolololTolol ool .. 0
4 51U 5] 6l a]s51615151ala 49 4 51 61 5] a] al 4|57 4 °4-1 s-§.-46 -,
5 Bl w213 122 5 Wl 12] 12| 3[12]12] 12128 12
6 0DlojJoJoJoJojloJlololo 0 6 0{o0]olololojololo]o 0
7 15115 15 t7]is] 18] 3117|1715 157 i 7 91717 1a 1316 15]15] 15] 16 157
Total J 33 [ 34 [ 33[ 3132136 30 34 331 32 328 Total § 38 ] 35 33| 30| 29 }.33] 32 [ 311 311 33 325




TVA / Sequoyah Nuclear Plant Outfall 101
~ Non-treated
November 17-24, 2009

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

2) a?v :
e

Quallty Control
g Verlf' cation of Data Entry, Calculatlons, and Statlstlcal Analyses

J
D Environmental Testlng Solutlons, Inc.

5812
by /Y| dra -
Concentration . Replicate number ] Survival Averagc rcproducnon _ gnffftdgnt of . | Percent reduction from
%) I 2 3 | E 6 7 8 | o 10 ) (offspring/female);: - | ~HRon 08 |- popiedeomrels €8
Control - 1 32 29 26 | 30 2 - 30 2 | 29 31 33 | 100 2957 Y Not applicable
113% 32 131 28 31 |30 30, 30 | 28 29 - 33 | 100 302" 54 | 24
226% - 2 12 29 | 2 | »n 2 | 2| 12 | 3@ | 10 3197 SRR I B ¥
452% - | . 33 34 33 1 2 36 30. 34 33 | 32 100 328" 5.1 -11.2
126% | 3 34 | » 3 33 | 3 3 30 P 100 Y AR ARON IR X T -142
-100% 35 | 36 32 36 34 36 38 36 | 38 .38 100 53 217,
Control-2 | 31 27 30 | 32 '} 2 30 31 30 |31 | 28 | 100 2980 1 | s4. Not applicable
100% Intake 38 - 35 33 - 30 2% | 3 T3 n 31 33 100 syl 80 9.1
Qutfall 101: - - ' MSD= - ' Minimum Significant Difference
Dunnett's MSD value: - 1.906 : PMSD = Percent Minimum Significant Difference : o ;
PMSD: . 6.5 : . ) PMSD is a measure of test precision. The PMSD is the minimum percem difference between the control and tréatment thatcanbcdeclared stansncally
: . i sngmﬁcam lll a whole efﬂucnt toxzc1ty test.
Intake: v v , '
. Dunnett's MSD value: 1.676 S Lower PMSD bound determined by USEPA(IO"’ percentile) = 13%. .
PMSD: , 5.6 _ " Upper PMSD bound determined by USEPA (90" percentile) = 47%. @

Lower and upper PMSD bounds were determined from the 10th and 90th peroentxle respectively, of PMSD data ﬁ'om EPA s WET Interlaboratory
Variability Study (USEPA, 20012; USEPA, 2001b).. _ s . Co

e b

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

US Envu'omnental Protecnon Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101

"Non-treated

K November 17-24, 2009
Statistical Analyses
; : Ceriodaphnia Survival and Reproduction Test-Reproduction R I i
Start Date:.  11/17/2009 - " Test ID: - CdFRCR : Sample D: TVA / Sequoyah Nuclear Plant, Outfall 101 © . .
End Date:  11/2472009 Lab ID: -ETS-Envir. Testing Sol. o Sample Type: DMR-Discharge Monitoring kepon' . )
Sample Date: - Protocol: FWCHR-EPA-821-R-02013 - Test Species: CD-Ceriodaphnia dubia . S,
Comments;  Non-treated . : ] ' -
Conc-% | 2 3 4 5 6 1 8 9 .
Control-1 - 32.000 29.000 26.000 30.000 27.000 - 30.000- . . 28.000 29.000 31.000 G
. Couatrol-2 31.000- 27.000 30.000 32.000 28.000 30.000 31.000 30.000 31.000 :
B 32.000° 31.000 28.000 31.000 30.000 30000~ 30.000 28.000 29.000 '
226 32.000 32.000 29.000 - 32.000 32.000 32.000 32.000 32.000 32.000 )
452 33.000 - 34.000 33.000 . 31.000 32.000 36.000 30.000 34.000 33.000
726 - 33.000 " 34.000 34.000 . 32.000 37.000 33.000 38.000 34.000 30.000
100 35.000 36.000 32.000 36.000 . 34.000 36.000 38.000 36.000 38.000
Intake 38.000 35.000 33.000 " 30.000 29.000 33.000 - 32000 31.000 31.000
. Transform: Untransformed Rank 1-Tailed o Isotonic
Conc-% Mean . N-Mean Mean Min Max - CV% N ‘Sum Critical + . Mean N-Mean
Control-1 29.500 0.9899 29.500 - 26.000 33.000 7:366 10 ) T.32333 1.0000
Control-2 - 29.800 - 1.0000 - 29.800 27.000 32.000 5.434 10 T
113 30.200 1.0134 30.200 28.000 33.000 5362 10 115.00 75.00 ; 7032333 1.0000
1226 31900 1.0705 31.900 - 29.000 34.000 3.753 10 137.00 75.00 ; Tt 32333 1.0000
452 32:800 1.1007 32.800 30.000 36.000 5.142 10 144.00 75.00 732333 1.0000
17260 33.700 - 1.1309 33.700 " 30.000- -38.000 7.001 10 147.00 75.00 N Toe 732333 0 010000
1000 - 35.900 1.2047 35.900 - 32.000. 38.000° 5.326 10 153.50 75.00 T 32333 1.0000
Intake 32.500 1.0906 32.500 © 29.000 38.000 T 7978 10 o
Auxiliary Tests Statistic Critical L. Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p <= 0.01) 1.045023799 1.035 < 0.04119118 .0.090545302
Bartlett's Test indicates equal variances (p = 0.46) ‘ - 4.634984493 15.08627224 R :
The control means are not significantly different (p =0.73) 0.350059429 2.100922029
Hypothesis Test (1-tail, 0.05) NOEC LOEC - Chv TU : )
Steel's Many-One Rank Test 100 >100 : 1

Treatments vs Control-1

Linear Interpolation (200 Resamples)

IC50 >100

Point . % SD ) 95% CL Skew

1C05 . >100 | . . -
IC10 ] >100 ‘

“ICc1s >100 ‘

1C20 ‘ >100

IC25 . >100

1C40 : >100 :

]

sqnl01_11-17-09data
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S | TVA/Sequoyah Nuclear Plant Outfall 101

55.14666667 3.474074074

- Non-treated
November 17-24, 2009
i E i
L . 4
Cj Statistical Analyses :
D Envi I Testing Solutions, inc. .
Used for PMSD calculation only. . Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date:  11/17/2009 : Test ID: CdFRCR Sample ID: " TVA /Sequoyah Nuclear Plant, Outfall lOl
End Date:  11/24/2009 ) : Lab ID: _ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Momtonng Repon
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia : :
" Comments:  Non-treated ‘ ’ : ' S
- Conc-% 1 . 2 3 4 5 6 - 7 - 8 9 10- =
Control-1 32.000 29.000 26.000 . 30.000 . - 27.000 ©30.000 28.000 -29.000 -31.000 :33.000°
Control-2 31.000 27.000 30.000 32.000 28.000 30.000 31.000 30.000 31600 28, .000 v
113 32.000 31.000 28.000 31.000° 30.000° - 30.000 - 30.000 28.000 29.000 Nk 000 :
226 32000 32.000 29.000. 32.000 32.000 32.000 "32.000 32.000 32.000 34_000 - .
452 33.000 34.000 33.000° 31.000 32.000 36.000 30.000 34.000 33.000 ~32000
Y726 © 33.000 - 34.000 34.000 - 32.000 37.000 33.000 38.000 34.000 30.0'00‘ . 32.000
100 35.000 36.000 32.000 " 36.000 34.000 36.000 38.000 36.000 38.000 . 38.000
Intake -38.000 35.000 33.000 30.000 .29.000 33.000 32.000 ~31.000 31.000 33.000
_ . - Transform: Untransformed 1-Tailed R
Cone-% Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSD.
Control-1 29.500 0.9899 ©29.500 26.000 33.000 . 7.366 10 ) :
Control-2 - 29.800 1.0000 29.800 27.000 32.000 - 5.434 10 o
113 30.200 1.0134 30.200 28.000 33.000° 5362 . 10 -0.840 2.287 - 1.906 -
22.6 31.900 1.0705 " 31.900 29.000 34.000 3.753 10 -2.879 . 2.287 1.906
- 452 32.800 1.1007. 32.800 30.000 36.000 5.142 10 -3.959 12.287 1.906 -
72.6 33.700 1.1309 33.700 30.000 ~ 38.000 7.001 10 -5.039 2.287 1.906
100 35.900 -1.2047 35.900 - 32.000 38.000 5.326 10 -7.678 2287 " 1.906
Intake . 32.500 1.0906 32.500 29.000 38.000 7.978 10 . RS
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-nonnal distribution (p <=0.01) 1.045023799 1.035° 0.04119118  0.090545302
Bartlett's Test indicates equal variances (p-= 0.46) 4.634984493 15.08627224 ’
The control means are not significantly different (p=0.73) 0.350059429 2.100922029 L .
Hypothesis Test (l-taxl 0.05) " NOEC LOEC -ChV TU MSDu . -~ MSDp - MSB - MSE F-Prob df
Dunnett's Test 100 >100 i 1.906063607 0.064612326

T13E-09 5,54

Treatments vs Control-1

© . ..sqnl01_11-17-09data
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- TVA / Sequoyah Nuclear Plant, Outfall 101 Intake

3 Environmental Testing Solutlons, Inc. -

November 17-24, 2009

Non-treated

"Statistical Analyses

Cenodaphma Survival and Reproducnon Test-Reproduction -

11/17/2009

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Treatments vs Control-2

36.45.

4.672222222

" Start Date: Test ID: CdFRCR Sample ID: ¢
End Date:  .11/24/2009 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report  ~
Sample Date: ' Protocol:’ FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia - * '
Comments:  Non-treated e ’ h o
Conc-% 1 -2 3 4 5 6 . 7 8 9 Rl
. Control-1 32.000 .29.000 26.000 30.000 27.000 30.000 . 28.000 29.000 -31.000 .. 33.000
“Control-2 . 31.000 27.000 30.000 32.000 28.000 30.000 - 31.000 ‘ 30.000 - 31.000 - *28.000
1.3 32,000 31.000 28.000 31.000 30.000 30.000- 30.000 - 28.000 29.000 33.000
22.6 ~ 32.000 32.000° 29.000 32.000 .32.000 32.000 32.000 32.000 32000 . 34.000
452 - 33.000 34.000 33.000 31.000 -32.000 36.000 30.000 34.000 33.000 . 32.000
72.6 33.000 -34.000 34.000 32.000 37.000 33.000 38.000 34.000 30.000 . 32.000.
100 35.000 36.000 32.000 36.000 34.000 36.000 38.000 36.000 38.000 38.000
Intake 38.000 35.000 33.000 -30.000 29.000 33.000 32.000 31.000 31.000 33.000°
Transform: Untransformed 1-Tailed' - i
Conc-% Mean N Mean Mean Min - Max CV% N t-Stat Critical ‘MSD -
Control-1 "29:500 0.9899 29.500 - 26.000 33.000. 7.366 10 :
Control-2 29.800 1.0000 29.800 $27.000 32.000 5.434 10
11.3 30.200 1.0134 30.200 " 28.000 33.000 5362 ° 7 10
226 31.900 1.0705 . 31.900 29.000 34.000 3.753 10 -
. 452 32.800 1.1007 - 32.800 .30.000 36.000 5.142 . 10
72.6 33.700 1.1309 " 33.700 30.000 38.000 7.001 10
100 35.900 1.2047 35.900 32.000 38.000- 5.326 10 . .
Intake 32.500 1.0906 32.500 29.000 - 38.000 7978 10 -2.793 1.734 1.676
Auxlhary Tests Statistic Critical Skew - Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0951577842 0.868 0.62319944 1.12773217
" F-Test mdlcates equal variances (p = 0.18) 2.563559294 6.541089535 : '
The control means are not significantly different (p =0. 73) 0.350059429 2.100922029 . :
‘Hypothesis Test (1-tail, 0. 05) MSDu . MSDp MSB MSE F-Prob “df
Homoscedastic t Test indicates no significant differences 1.676261504 0.056250386

00120120 1,18

. sqnl01_11-17-09data



TVA/ Sequoyah Nuclear Plant, Outfall 101 - Non treated

November 17-27, 2009

o . X ' i .
ne Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test - :
S EPA-821-R-02-013, Method 1002.0
S H
N Daily Chemical Analyses -
Environmental Testing Sofutions, inc. ' _ ‘Project number: 5812
’ ' ) ) " .. : Reviewed by: /:Ma-ﬂ____
Councentration [Parameter Day 0 ) Day 1 Da . Day 3 ) Da Day § : Da
: foitial Final Initial Final Initial Final “Initial Final Initial Final Initial Final Initial | Final
H (SU) 7.48 7.58 7.63] . 7:54 7.50 7.71}. 7.71 7.68] 7.55 7.54 --7.42 71.57 7.79 7.51
DO (mg/L) 7.8 7.8 7.6 7.7 7.9 8.0 7.8 8.1 7.9 8.1 ;- 7.8 . 8.0 8.0 7.8
Couductivity (umhos/cm) 325 332 328 . 332 336 334 334
Control  [4lkalinity (mg/L CaCO;) - 61 62 62 62
Hardness (mg/L CaCO;) 90 90 90 88
Temperature (°C). 24.9 249 24.9 249] - 24.8 25.1 24.6 24 9] - 24.7 25.0 24.7 249 24.8 25.3
u:!H (SU) : 7.79 7.57 7.66/ 7.56 7.57 7.71 7.73 . 7.68 7.68 7.54 7.57 7.58 - 7.62 7.52
1 50/ -|DO (mg/L) 8.0 7.7 7.7 7.6 7.7 8.1 8.2 8.1 8.1 8.0 78 8.1 8.0 7.8
*37° _ 1Conductivity: (umhos/cm) ~ 317 317 313 308 307 - 303 297
Temperature (°£) 249 249 24.9 .25.0 249 25.1 249 24.9 24.7 25.0 - 247 252 24.9 25.1
H (SU) 7.74 7.57 7.62 7.55 7.56 7.71 7.72 7.68 7.65 7.54 7.53 7.59 © 761 7.52
o {DO (mg/L) 8.0 7.7]- 7.8 7.5 7.9 8.1 82 8.1 8.0 8.0 7.9 8.1 8.1 7.8
226%  IConductivity (umbos/cm) ; 299!__—__2—9; 296 288 296 286 280
Temperature (°C) . 25.0 250| 24.9 250 249 25.1 249 25.0 24.7 25.0 24.7 250 249 25.0
H@SU) 7.73 7.56 7.61 - 7.54 7.51 7.71 7.71 7.66 7.62 7.53 147 7.58 7.59 7.51
lDO!mg/L) 8.1 7.8 7.7 7.6 7.9 8.1 8.2 8.2 8.1 .19 8.0 8.0 8.1 7.8
45.2%  [Conductivity (umhoscm) 266 259 258 254 255 254 249
Temperature (°C) ©25.0 25.0 249 251 249 25.0 250 249 24.7 249 24.7| 25.0 249 25.2
H (SU) 7.70 7.56 7.59]. 7.54 7.48 7.69 7.67 7.65 7.60 7.52 7.41 7.56 . 7.56 7.48
v IDO (mg/L) 8.1 7.8 7.7 7.6 7.9 8.0 8.2 8.2 8.3 7.9 8.2 8.0 © 82 7.8
726%  IConductivity (umbos/cm) 225 21 222 217 213 217 201
‘{Temperature (C) 250 . 248 24.9 24.9 25.0 248 250 25.1 24.8 24.9 24.8 250 ' 249 24.9
H (SU) 7.67 7.56 7.57 - 7.54 7.44 7.66 7.63 7.62 7.55 7.48 7.32 7.54 7.48 7.46
DO (mg/L) 8.1 7.8 7.7 7.6 8.0 8.0 8.0 8.2 8.1 7.9 8.3 8.1 8.2 7.9
|Conductivity (umhos/cm) 181 180 174 166 167 168 166
100%  [Alkalinity (mg/L CaCO;) 9% 66 62
Hardnpess (mg/L CaCO,) 82 110 69
Total Residual Chilorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.8 24.9 25.1 25.0 25.2 25.2 248 249 24.8 248 - 251 249 25.2
pH (SU) 7.57 7.55 7.57 7.54 7.42 7.66 7.64}- 7.63 7.52 7.49 7.26 7.56 7.47 7.46
|DO (wa/L) 1
Conductivity (umThos/cmL
100% lotake [JAlkalinity (mg/L CaCO,)
Hardaess (mg/L CaCO;)
Total Residual Chlorine (mg/L)
Temperature (°C)

\
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Specles Ceriodaghm'a dubi ,
Client: TVA /Se Juo ah Nuclear Plant utfali 101.. '

Daily Chem:stry
) Analyst“ .
..+ [Concentration | Parameter _
e IpH(SU) s
) : - DO (mg/L)~ -~ s
Conductivity
. o (umhos/cm)
CONTROL Alkalinity
(mg CaCOy/L)
Hardness
(mg CaCO,/L)
Temperature (°C) W™ .4 Y ] W9 .4 1.‘-\._4'* S .\
pH (S.U.) ' qé-)q 1S3 Aolo '!’-5\0' '%5'[ 131
DO (mg/L) Q X R . 8.
- 11.3% Conductivity \
N . E
Temperature (°C) 4.4 '\.j‘-s 1 4 | 8.0 .4
-IpHGS.UY - C}.?ﬂ .53 | o2 1.5 7.5
o | DO (mg/L) _ 8.0 G KC°) 1.5 1.
22.6% [ Conductivity
. (umhos/cm) Z:’q ' 2L
Temperature (°C)’ 150 8.0 RS x.0 4.
pH (S.U) ’gi?a 3.0 | Yol '_v'-'::pq 77-51 .
DO (mg/L) 1 7, — 1. . : .|
45.2% Conductivity
4 (umhos/cm) A(a(-o , ‘ 7'58 ] ‘
Temperature (°C) 18.0 15-0 1§ . 351 ‘ .4 1.0
pH (S.U) 73701 e 1 2 354 | 146 _
. DO (mgL) . Y 38133 | To 8o
72.6% Conductivity. o -
o (umhos/cm) Zﬂb H@ 17’2
- Temperature °C) | 1S.0. & -9 . 25.0 . &
pH (S.U) 1 Que? | 5w ] 353 ey |4y | 4
DO (mg/L) 0.4 O . 7.
Conductivi
(umhosem)” 18] 180 {
oo [ty T ag o
Hard -
e | 8% o
TR chlorine (mg/L) S0.10 €<0.10
Temperature (°C) 5.0 w.& | 244 s. "18-0 ,15~‘L'.
pH(S.U.). 152 75,63 2eF | 154 |4z |7
DO (mg/L.) 6% a.] ‘2.0 7. . 8.0
e W 2o S
100% Alkalinity .
Intake (mgCaCOML) bb “‘j\
‘ Hardne . LT [
i | 82
TR chlorine (mg/l) ]| <0.10 <0.10
Temperature (°C) g 14,8 : 4.4 8.0 8.0 I s,
: Initial Final Initial . Final - Initial - Final

Page 48 of 102 . - e SOP AT11 — Exhibit AT11.2, revision 04-01-09
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) nviranmental Tysting Sohutlons, Inc,

Species: Ceriodagl;nia dubig
Client: TVA/ Se‘ uoyah Nuclear Plant, Qutfall 101

“Anatyst | Ay 1 N R
Concen- . J Parameter - = .
tration. - o -

HES: U)o g
DO (mg/L)
Conductivity
. mhos/cm)
CONTROL | Alkalinity
mg CaCOy/L)
Hardness
(mg CaCQ4/L)
Temperature (°C)
H (S.U.)
- DO (mg/1)
11.3% |} Conductivity
(umhos/cm)
Temperature (°C)
H (S.U.)
DO (mg/L)
22.6% | Conductivity

. pmhos/cm)
Temperature (°C)
pH (S.U)
[ DO (mg)
45.2% . ] Conductivity
umhos/cm)
Temperature (°C)

HES.U). .
DO (mg/L)
© 72.6% Conductivity

. umhos/cm)
Temperature (°C)

H (S.U)

DO (mg/L)
Conductivity
(umhos/cm)
Alkalinity
(mg CaCOy/1)
Hardness
mg CaCOyL
TR Chlorine (mg/L) <0.10
Temperature (°C) 5. W.£ .4 ™. ~ M-¢ 8.4 - w4 s,

H (S.U) - et 103 | 92 || 3149 33k | 2.5 2493 | 2.4
DO (mg/L) B.Z 3 O - [ g.{ 8.2 Q
B PSRN I T |7 % 163
- 100% . { Alkalinity S8

Intake -] (mg CaCOyL)

Hardness "
mg CaCOy1) f 13 :

TR chlorine (mg/L) L0.10
Temperature (°C) . 15.0 2.8 2. 5.0 . f 180 44 O sz

Initial .. Final Initial . {|: Final Initial Final " Initial Final

100%

Page 490f102 - .+ w0 SOPATII-Exhibit ATI12, revision 04-01:09
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Ch r ,mc ‘Whole Effluent Toxnclty Test (EPA-821-R-02-013 Method 1000 0)
Specles. szeghales gromela _

: _a R

" SOP AT20 - Exhlblt AT20.3; ‘tevision 04- 01 09 :

: Dilution preparation information: = Comments:.
E Dilution prep (%) 113 226 452 " 726 100§ Each concentration was UV-treated
|’ . Effluent volume (mL) | 2825 565 1130 1815 2500 for 2 minutes to remove pathogenic
g ' Diluent volume (mL) |* 22175 1935 [ 1370 685 0 Interferences.
' Total volume (mL) 2500 | 2500 2500 2500 - | 2500
i Test organism information: Test.information:
I Organism age: 22.50 NOURS O\ |} Randomizing template: |\ €.
Date and times organisms _“;.Qo‘; VOO0 Incubator number and '
were born between: W - shelf location: . 36
: - Organism source: A ATO% BATLA P 1viv-eR L Artemia CHM number: o ptwaddnl
. l o o L _ o ‘Drying information for weight
, ' o - ' o determination:
Transfer bow! information: | pH= 1.0 S.U. Date / Time in oven: 1p1M- 09 l;SO- .
'{» : Temperature =24 1°C Initial oven temperature: o C. .
1 it n - N N
© |-Average transfer volume: 3 Date / Time out of oven: {).28-094 ] 1360
} o » 0.7230 Final oven temperature: | = 6 0°C
' l o | ‘ L Total drying time: 24 HoulkS
i Daily feeding and renewal information:
Day ‘Date Morning feeding Afternoon feeding Test initiation, Sample numbers used MHSW
, e ' : renewal, or - : ‘ batch
termination . used
. Time Analyst | - Time Analyst Time Analyst QOutfall 101 Intake -
[ wned ] oo | A | w30 A [caur1.05 [ean.ob | i
w0t | okl M | oo | 4| sz A | swios | odnn.ot |wizeAA
2 | n-¥-04 | 0800 & Moo | A 1 w30 | A | camig.on [eanud.od | wnds
> 11-20-04 odoo C.“ e | M 133310 | A {edgod | Wi
_ I 4 1\ 21-04 0800 | Al ™MOa | 48 1330 A:( 1 AN 26. 04 AN, oS - N
. . Aod L= By - )
! 1° ] a6l o0 | A Moo | | ey | 4{ QaM20. 04  |0An.08 | W1A-0A
o 6 | w2304 | ok i 00 31 A [owe.od 020, o5 | WwiGol
S R I Y T
Control information: Acceptance critcria ) Summary of test endpoints: | -
) ! % Mortality: : - 07 . $20% - - 7-day LCs 21007,
: T Average weight per initial larvae: - | . 802 NOEC 1007« o
oa . LAver e weight per surviving larvae: | .80 | > 0.25mg/larvae LOEC . >1007.
! B — _ A S >/007 |

Page 50 of 102
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Specles' Ptmeghales gromela CoT

_-.——v

I’ ' - Cllent TVA/Seguoxah Nuclear Plant, Outfall 101, UV-treated Da g
cONﬁOL -
m : & UV-treated .- - S
. A B C D L "
i 0 , ‘
m 0| 0] /0fr0)ofojro|tofro {0 10 1O
T ‘ 0| 10| o] o) ol io]rofro || |0
= 2 - )
| ofw| 0w wlolo|w©]wo]io]o]|©
o ’ ro|to |10} to]eo|w 1o | |to] o) 0|t
' 4 , ‘ ' .
‘. ' - (0 {10 [ |10} /000 {10 }10 (10 | 10| (0
> o | to] o] w]!ofro o o 1o [1o] v
5 oo |0 |0 fio|io|9qd] o] ofio| o] 1o
7 : : '
| /IO /0 /0|0 fj/0(!0 4 |10 I10fr0] 10|70
A = Pan weight (mg)
Tray color code:: ,/U&N;“ | ' . . :
Analyst: K1 1435 1420 |1 79|y 4,06} 1905 1S 0 |19 431363 IENC R RTTR I B W |
Date: 10-24 04 : - I .
B =Pan + Larvae weight ] ' )
(mg) C . . - .
:lllilyst hwd 120 2.t |eoub (2281 [2282(2Z62[2334 | 2108 feriz |22 (2100 [283B
‘| Date: 1Z2.90!-084, g . N B . . X '
C = Larvae welght (mg) . : ) .
l} mhoA 248 |18 |42 [e.10 [ 16 [£57 16 [ 285744 1.50{ 854 |£.06
' ' Weight per initial number ‘,\' '
. - || of larvae (mg) : O \0 B N\ 0
Py Q ~ \o
I . ; fv ; elml.ml oumber of . Qgi‘ NI ‘;\ ?'\ ?_L’ 'g\ ’f\-(," &{\ ’Q‘ ‘;‘9 $0
o , g o J|o O o | Q |o o |0 o |o
p Average Percen‘t : - ' . '
I ma ™ | | 0,801 0813 | a1 | g0t | o
) number of '|. control (%) . B ) o .
o . Llarvae (mg) -
' - Comment codes: ¢ = clear, d = dead, fg = fungus, k= killed, m = missing, sk‘sxck sm = unusually small,
. lg= unusually large, d&t‘decanted and retumed w= wounded
' | Calculations and data reviewed: d \
‘| Comments:
§ Page 51.0f 102 o .. T SOP AT20 - Exhibit AT20.3, revision 04-01-09
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\3 E 2l Testing Solutlons, inc.

’ Specles szeghales gromelas BN § ' o |
,;xi.Chent TVA/ SeguoxahNuclearPIant,Outfall lOl,UV-treated 4'Date: 11-11-04 | .
L o5 rSurwval and Growth Data o |

) 452%-' / ' S72.6% fv -100% o
ST M| N1 0 ] P. QR ST U v Il W/ X}
® o Yol |io|w|to]|tofwo|to]o]o|ofio]
! (o o] 0|00 oo |m]roln |00
: 10 [J/o|w|w]to |/ [0 [0 Jio]|t0 |/0 | (0
3 10| 10| to| t0]to| oo |0 f/o |0} 10]10
‘ ool fo]mlmwfio]io]w]ro ]
3 joltofrofw|io s liolo)w|io] 0]
¢ (010 {0 |/o|eolm | rofsofeo o |0 |0
' : T
7 lofoliofiwo ] |w o [o] o] 0|0 |0

A =Pan weight (mg)

Tray color code:: A hﬁy

Analyst: _ ) $ 13-84
Date: _{D-29-04 " : '
B = Pan + Larvae weight . : - . . 1

(mg) ’ '
Analyst: j@h‘ 2000 [2\M3 2307 j2z201 [2225 [nzz 2343 |zt J2043 [zza9) [24.05 [2u0),
Date: 172.0\-00 _ E _ N .

C = Larvae weight (mg)
=B-A

327 [14.92 [ 1330013351 13471997 | 13,07 |7 {4 6o 14t 157 39

g2 806 {g.15 | gs fe.90 |1.45 [£56 [8.047]1as |1.51 428|200

Weight per initial number : _ — ‘ ' i '
gf(l:a; Tt o £l ,\'3‘ T s""" @’L, ‘gp '(\C) ‘!:L"w '5\\\ ' '(b ’é\ SRS
= : nitial number of larvae o i 0 o o o 0-- o D o o o Q

Average ‘{ Percent
weight per | reduction ~

initial from coatrol |- O. 808 ~0.1 1. 0. e | - 4.07. 0.t 35 - * . lol,
. | number of %) = - : . ) .

| larvae ‘msp
Comment codes: ¢ = clear, d = dead, fg_'= fungus, k= killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: A&_

Comments:
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e
°
[
® &
3 |
)

N T S

Jn7e . 100% Intake - 0 <
Y Z ‘AA BB

Lo | o] w0
L o | 10| 0|0

: 10| 10|10
2 I
4 Jwo o]
3 I0]tD |/0
S ] 0|0
e I
' A = Pan weight (mg) =T

Tray color code:: /vy '
Analyst: _JC16 : 15,40 13,16 | 1573
Date: |D-24-94

B = Pan + Larvae weight
(mg) : '

Analyst: xm &  J23.53 {20mz |2353
Date: Thw)7.51-0g
C = Larvae weight (mng)
=B-A . .

8.13 |1.26 (.80

Weight per initial oumber

of larvae (mng) %\0’ A Q,D
= C/ Initial number of larvae . AN .
. QO . o o . 10

Average . Percent : ‘

weight per reduction . : ‘

{nitial from control Ov.-rrZ 31 % ‘

number of (%) N ; . o - o
Llarvae (mg) o ' . " [ E S|

Comménf codes: ¢ =clear, d= déad, fg = fuﬁgus, k =killed, m = missing, sk = sick, sm = unusually small,
Clg= gnusually large, d&r = decanted and returned, w = wounded. ' : o
) ' . ’ Calculations and .data reviewed: &_

Comments:

v. _ g g s ‘ P N 4-01-09
"~ Page 53 0f102 SOP AT20 Exhibit AT20.3, Fevnslqn 0



- _ ; TV A /Sequoyah Nuclear Plant, Outfall 101
\ L ’ : UV-treated
November 17-24, 2009

Pimephales promelas Chl'onic Whole Effluent Toxicity Test
. ~ EPA-821-R-02-013, Method 1000.0 '

Quality Control

\) Environmental Testing Solutions, Inc.

v Venﬁcatlon of Data Entry, Calculahons, and Statistical Analyses

5812
. . : . _Not for Compli A Internal Lab y QC . .
Cocxentratioo (%) Reglicate laitial samber of TFioal asmber of larvae A = Pan wdgn B =Pan + Larvae }Larvae welight (mg)] Weight / Surviviag Meas weight/ - | Coefficieat of varistion de / Initial sumber  Miex Coefficient of Percent reductioa from
larvae (mg) weight (mg) =A-B asmber of larvae (mg) | Surviviag sumberof | (Mess weight por survistag of tarvae (mg) Ioitis] somber of | variation (Mes wetght coatrol (%)
X . tarvae (mg) b o tarvae) (%) - larvae (mg) per inittel aunber of torves) |
- [N (%)
A 10 10 1432 22.80 . 848 0.848 0.848 I i
. B 10 10 1497 22.15 7.18 0718 0718 PN ’ "
- Control C 10 10 1274 2046 772 0772 0802 87 0772 10008 - 87 Not applicable
D 10 10 14.11 2281 8.70 0.870 0.870 N
E 10 10 14.06 22.82 8.76 0.876 . . 0.876
- F 10 ‘10 14.05 22.62 8.57 0.857 : 0.857 : :
Y 0. . i -
13% G 10 5 1570 2334 764 0849 834 63 0.764 T 14
H 10 10 1443 21.98 755 0.755 0.755
i 1 10 10 13.63 21.12 7.49 0.749 . 0.749
J 10 10 1415 22.11 7.96 0.796 ; 0.796
n6% K 0 10 12.46 2100 854 0854 0801 34 0854 54 0.t
L 10 10 13.82 21 ESL 8.06 0.806 0.806
o M 10 10 1384 1.08 7.24 0.724 . - 0.724
T N 10 10 13.27 1.43 8.16 0816 0816
9
. 453% o 10 10 1492 3347 8.25 0825 0.808 74 0.825 T4 07
) 3 10 10 13.36 22.01 8.65 0.865 0,865
Q 10 10 1335 22.25 8.90 0.890 0.890
- R 0 10 347 21.22 7.75 0775 0.775 )
126% s 0 10 487 3.4 856 0.856 0B 60 "0.856 .60 . 40
T 0 10 3.07 2121 8.14 0814 0.814
[1] 10 10 13.18 20.93 775 0.775 0.775
v 10 10 1461 - 22.18 7.57 0.757 0.757 -
IW'_/- w 10 10 14.66 24.05 939 0939 . 0',335 1ol 0939 10.1 -4
X 10~ 10~ 1539 24.06 8.67 0.867 i * 0.867
Y -10 10 1540 23.53 8.13 0.813 0813 -
Y A 10 10 13.16 2042 126 0.726 " 0.726 ’
100% lutake - 20 1o 10 15.73 7353 7.80 0780 0.772 6 0.780 0772 s . 33
BB 10 10 12.86 20.56 "~ 7.70 0.770 0.770
Outiail 101; - " MSD= Minimum Significant Difference
Dunuett’'s MSD value: 0.1075 PMSD = Percent Minimum Significant Difference
PMSD: 134 - PMSDisa measize of test precision. The PMSD is the minimum pe.rcem difference between the contro and t Hy signifi in a whole cfflucat toxicity test.
Dunnett's MSD value: 00764 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: [ Upper PMSD bound determined by USEPA (90th percentile) = 30%.

Lower and upper PMSD bounds were determined from the 10th and 90th paccnnlc respectively, of PMSD data from EPA's WET

N : ) 2001b).

Haboratory Variability Stidy (USEPA, 2001a; USEPA,

USEPA. 2001a, 2001b. Final Report: Interiaboratory Variabitity Study of EPA Shost-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-SZI-B-OI-OOSL'—EUS Environmental Protection Agency, Cincinnati, Ol
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TVA/Sequoyah Nuclear Plant, Outfall w01

- UV-treated .
° .
e November 17-24, 2009
® Statistical Analyses
u .
3 Env Testing Soluti Inc.
) : Larval Fish Growth and Survival Test-7 Day Growth : L C
Start Date: - 11/17/2009 . Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear-Plant, Outfall 101
End Date: 112422009 . Lab ID: ETS-Envir. Testing Sol. Sample Type: . DMR-Discharge Momtormg Reporl
. Sample Date: S Protocol: - FWCHR-EPA-821-R-02-013 . " Test Species: PP-Pimephales promelas L
Comments: UV-treated =~ . . ) ) . .
Conc-% 1 ) 2 - 3 4 . . . %
D-Control . 0.8480 0.7180 0.7720 © 0.8700 : : B
11.3 0.8760 0.8570 0.7640 0.7550
226 0.7490 0.7960 0.8540 0.8060
45.2 0.7240 0.8160 . 0.8250 0.8650
72.6 -0.8900 10.7750 © 0.8560 0.8140
- 100, 0.7750 0.7570 0.9390 0.8670
Intake 0.8130 0.7260 0.7800 0.7700
: B Transform: Untransformed . ) 1-Tailed Isotonic
Conc-% Mean N-Mean Mean __ Min Max CV% N t-Stat _Critical Mean N-Mean
D-Control 0.8020 1.0000 0.8020 "0.7180 0.8700 8.727 4° 0.8153 ; 1.0000
11.3 0.8130 1.0137 .~ 0.8130 0.7550 0.8760 . 1672 4 -0.247 2410 ' "0.8153% 1.0000
22.6 0.8013 - 09991 .- 0.8013 - 0.7490 0.8540 - 5374 4 0.017 2410 08153 1.0000
452 08075 - 1.0069 = = 0.8075 - 0.7240 0.8650 7.381 4 -0.123 2410 ). 08153 . 1.0000
726 . 0.8338 1.0396 0.8338. 0.7750 ©0.8900 5.997 4 . -0.712 . 2410 5»'Q,l»(')75 f‘ © - 08153 . 1.0000
100 0.8345 1.0405 0.8345 - 0.7570 09390  10.150 4 -0.729 2410 01075 . 038153 1.0000
Intake 0.7723- 0.9629 0.7723 0.7260 0.8130 . 4.648 4 L
Auxiliary Tests T : Statistic Critical o . Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p> 0.01) ) . 0.939999402 : 0.884 Sy --0.02446093  -1.22636643
Bartlett's Test indicates equal variances (p = 0.91) ° . S 1.50255847 . 15.08627224 L : :
Hypothesis Test (1-tail, 0.05) - NOEC LOEC ChV TU MSDu MSDp MSB MSE . F-Prob df

Dunnett's Test . 160 >100 . 1 - 0.107485809 0.134022205 0.000919567 0.003978306 .0.943804863 . 5,18
Treatments vs D-Control - ) : . ) . B : ' Aot N

’ Linear Interpolation (200 Resamples) . L
Point % SD . 95% CL(Exp) - Skew : o

1C05 ] >100 o _ R — T
Ic1o . " >100 o ’ - . : ’ B "
-~ IC15 >100 :
Ic0 - >100 . - - : » D
1C25 , >100 : , S ' A '
"1C40 L >100 0 . o ‘
1C50 . >100

- , 4 , . . sqnl0l_11-17-09data-uv
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TVA / Sequoyah Nuclear Plant, Outfall 101 Intake

\\3 Environmental Téstlng Solutlons, Inc.

November 17-24, 2009

UV-treated

Statisticai AhalySes

* Larval Fish Growth and Survival Test-7 Day Growth

1171772009

TVA/ Sequoyah Nuclear Plant, Outfalt 101 - Intake

Start Date: Test ID: PpFRCR . Sample ID:
End Date: - 11/24/2009 Lab ID: ETS-Envir. Testing Sol. ~~ Sample Type: DMR:Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 . Test Species: PP-Pimephales promelas’ -+ ..
Comments: _UV-treated . a '
. Conc-% | 2 3 . 4 .
D-Control 0.8480 - 0.7180 0.7720 ©0.8700
113~ 08760 ~  0.8570 07640 . 0.7550 ,
22,6 0.7490 0.7960 0.8540 0.8060 .
45.2 0.7240 " 0.8160 - 0.8250 " 0.8650
- 126 _0,8900 0.7750 0.8560 . 0.8140
100 0.7750 0.7570 0.9390 0.8670
Intake 08130 07260 0.7800 0.7700 r
. Transform: Untransformed ) 1-Tailed Tl
Conc-% ~ ° Mean . N-Mean Mean Min Max CV% N t-Stat Critical MSD
_D-Control 0.8020 1.0000 0.8020 0.7180 "~ 0.8700 8.727 | 4 s o
11.3 0.8130 1.0137 0.8130 0.7550 0.8760 7.672 4
22,6 0.8013 0.9991 0.8013 0.7490 0.8540 5.374 4
452 0.8075 1.0069 0.8075 0.7240 0.8650 7.381 4
72.6 0.8338 1.0396 0.8338 0.7750 - 0.8900 5.997 4
100 0.8345 1.0405 0:8345 07570 09390 .  .10.150 4 .
Intake - 0.7723 0.9629 . .0.7723 0.7260 0.8130 4648 4 ~ 0.756 1.943
Auxiliary Tests Statistic . Critical - Skew Kurt .
Shapiro-Wilk's Test mdlcates normal distribution (p > 0.01) 0.96844363 0.749 -0.33306569- -0.81375687
F-Test indicates equal variances (p = 0.30). ) 3.80257463 - 47.46722794 g '
Hypothesis Test (1-tail, 0.05) MSDu * MSDp " MSB MSE F-Prob . df
Homoscedastic t Test indicates no sxgmﬁcant differences L6

Treatments vs D-Control

- 007642232  0.09528968 0.001770125 0.003093458

0.478019476 .

" sqnl01_11-17-09data-uv
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"TVA/ Sequoyah Nuclear Plant, Outfall 101 - U_V-tfe:ited
November 17-24, 2009

.VEPA-821-_R~‘02-0>13,. Method 1000.0

Daily Chemical Analyses

Piméphales promelas Chronic Whole Effluent Toxicity Test

D Environmental Testing Solutions, Inc. ) l:rpjcgf number: 5812
' : ' : ' ", Reviewed by: /(r/w/
. o7 —
Concentration jParameter Day 0 - Day | Day 2 Da Day 4 .. - Day$ .Day 6
Initial Final Initial Final Initial Final Initial - Final Initial " Final Initial - Final Initial " Final
-1pH (SU) 7.65 7.50 7.61 7.39 7.58 7.41 7.68 7.53 7.62 722 . 7.53 7.19 7.61 7.19
1DO (mg/L) . 8.0 7.7 7.9 - 74 7.9 7.3 - 82 8.1 7.9 731 . 8.0 6.9 7.9 6.4
Conductivity (pmhos/cm) . 332 330 321 320 320 - 312 313
Control - [4{kalinity (mg/L, CaCO;) "6l .62 61 61
Hardness (mg/L CaCO,) 90 88 90 .86
Temperature (°C) 25.0 248 24.9 24.7 24.7 24.9 -24.8 24.7 24.8 249 248 24.8 24.7 24.7
o H (SU) 7.64 7.48 7.63 7.39 7.59 7.39 7.68 7.51 7.63 7.16%. .. 7.54 7.19 7.61 7.18
11.3% ’ ML)
T Conductivity (umhos/em)
Temperature (°C) . . . . . . . . .
|pH (SU) 7.63 7.49 7.63 7.40 7.57 7.38 7.69] 7.52 7.62 7.16 7.53 7.18 7.60 7.18
6%  |R2mRL) :
Conductivity (umbos/cm)
Temperature (°C)
H (SU)
DO (mg/L
45.2% Conf!ﬁty (pmhos/cm) .
Temperature (°C) 25.2 247 25.0 24.8 25.0 24.8 25.0 24.8 24.8 24.8 248 24.7 24.9 24.7
H (SU) 7.59 747 7.62 7.35 7.49 7.34} - 7.65 7.48 7.53 7.11 7.43 7.19] . 7.57 7.15
DO (mg/L) 8.0 74| 8.0 7.2 8.0 7.3 8.1 7.7 7.8 7.3 8.0 6.8 8.1 6.9] .
' 726% - IConductivity (umbos/em) 220 223 218 214 217 217 215
Temperature (‘C) 25.2 247 25.0 . 248 25.0 25.0 25.0 246 24.8 24.8] 250 24.6 25.0 249
pH (SUY , 7.56] - 7.44 7.57 7.38 744 7.30 7.62 747 751 7.09 7.37 7.16 7.52 713
- DO (mg/L) ) g 8.0 7.6 8.0 7.3 8.0 7.1 8.1 7.8 8.0 7.3 8.0 6.9 8.2 6.9
Cooductivity (umhos/cm) 181 181 171 171 169 169 170
100% Alkalinity (mg/L CaCO;) 68 62 58
o Harduess (mg/L CaCO;) 78 78 65
Temperature (°C) 25.3 24.7 25.2 24.8 25.0 24.8 25.2 24.7 24.9] 24.7 25.0 24.9 _25.1 24 7!
H (SU) 7.49 7.44 7.60 7.37 7.44 7.31 7.61 747 7.51] 7.10 7.37 7.07 7.52 7.09
. DO (mg/L) . 8.3 7271 - 80 7.3) 8.1 7.3 8.2 7.8 8.0 "~ 7.2 8.2 6.9 8.2 6.9
) Conductivity (amhos/cm) 181 189 168 169 160 . 164 ' 168
100% lotake Jjiclinity (mg/L CaCO;) 66 60 64
Hardoess (mg/L CaCO;) 78 69 ~ 69
Temperature (C) 252 24.5 25.0 24.8 25.0 24.8 25.1 24.6 25.1 24.1 249 24.6 249 24.8
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Page 50f6

Specnes Pimeghales gromela ' .. Date: __I\- l‘\-M el
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated ' B C
Daily Chemlstry - ]
e - Day
' o 0 1
. Analyst e LT
- § Concentration - ° Parameter .
o C pHEUY - TR A6 el | 129 | e
DO (m A0 7. . 4,
.} Conductivity ] 332 650 32|
| CONTROL A;:}:‘lﬁ::’ij;“) : : A
UV-treated | -"c.co1) e\ L2
‘ Hard X
(mg CaCOL) - 40 0 _ Si .
Temperature (°C) 1S . ‘!.? % 4.9 | WM. I 1. \.s .
H (S.U.) ]; 7 ‘ Apd | 139 1.9 .3
s 20 gdmg/tt.,)-ty ﬁq 40 a) 7.3 ] 7. \
3% onductivi :
: (umhos/cm) 3Il 312 307
Temperature (°C) 5.\ W-o ] M. ™ .9 w9 1S.0
H(S.U) 23 | 49 ’iua MO | 757§ /-)-36
S 20 amg/L) 1.8 _ .3 0.
22.6% onductivity
(umhos/cm) 399 . 790 _ 293 :
Temperature (°C) 5.\ W 15,0 W4 A .8 :
H(S.U) Qo | NYg Y2 | 137 3.5% -’~)~ 3(g__
' DO (mg/L) ’ﬁ? , 80 12 1.9
45.2% Conductivity , 4 Aol
(umhos/cm) ) &‘0 3(02
Temperature (°C) - s -1 ':a.-'l 15.0 ™ .& 150 WM. £
H (S.U.) 2.99 | 343 | Q2 | 735 | 749 | 9 3%
S DO (mg/L) [ X o 80 2 8.0
72.6% Conductivity a a0 aa 3 28
' mhos/cm)
Temperature (°C) 25.3 M1 O ¢ 1$-0 1S.0
pH (S.U) 9 244y | 2.5 1 1 '; ‘at.gq ;3?
DO (mg/L) - -] o 7. . ,
Conductivi : :
(u‘r)r‘:h(:lsscr;)ty’ ) - 9 ‘ Iel l.”
. Alkalinity
100% - (mg Cl:(.IO:/L) bg i
Hard ; :
' mgcacoy - | & g
Mo Taeaved —> 1 TR chlorine (mg/L) £0.1D 40-10
: Temperature (°C) 1S- S <L 24 18.0° - £
H (5.U.) 9, BY) Em - 144 1
Conductivi C
iy |18 /69 168
- 100% Allalinity :
: Intake (mg CaCOy/L) V. L0
- Hard ) A
1 s ] e LA
nJond TREATED ~» | TR chlorine (mg/L) - | <4, 10 7 0.10
: Temperature (°C) 2S8. 2. .S 1.0 24.4 1.0 - W
Initial Final Initial Final Initial Final
Page 58 of 102 'SOP AT20 - Exhibit ATZO.?, revisron 04-01-09
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CruUs%eee

i Testing Sol 5, inc,

EE 0 I

Specles leeghales gromela Ab L .
Cllent TVA./Se uo'ah Nuclear Plan Outfall lOl‘UV treated '

Analyst

:"“*A‘.Concenf‘< _ Parameter .
L tration” K- s i
H(S.U.) Ll
DO (mg/L)
-§ Conductivity
CONTRoOL | imhosicm)

Alkalinity
UV-treated mg CaCOyL)

Hardness
mg CaCOy/L)
Temperature (°C)
1 pH(S.U)

DO (mg/L)
11.3% Conductivity- -
- ; mhos/cm) - -
Temperature (°C)
H (S.U.)

K DO (mg/1)

22.6% Conductivity
(umhos/cm)
Temperature (°C)
pH(S.U) -
- DO (mg/L]
45.2% | Conductivity

T mhos/cm)
Temperature (°C)
pH(S.U) -
DO (mg/L)
72.6% Conductivity
‘ (nmihos/cm)
Temperature (°C)
1pHGU)

DO (mg/L)
Conductivity -
mhos/cm)

AlKkalinity
{(mg CaCOs/L)

-100%

Temperature (°C) 4.2 0 w1 24.4 W 1150 5 O S B Y P
PH(S.U) qwl | 141 1.5] .10 223 19,07 | Q52 | 9.09
DO (mp/t) 8¢ 78 | 860 .2 8. o 8. A

Conductivity .
| L (umhos/em) 2 1O oL, %%
100% .- [ Alkalinity ]
Intake . | (mgCaCOsL) ‘ L4

-, . || Hardness . . } K
‘(mg CaCOy/L) : bq §

"‘oﬂm# TR chlorine (mg/L) <0.40 _
. Temperature (°C) 2851 W ] W W Ud, b N4 :

Initial  Final Initial Final Initial Final - Initial Final
" SOP AT20 — Exhibit AT20.3, revision 04-01-09

|
E Hardness
; mg CaCOs/L
Nowraemed4q TR Chlorine (mg/L) £0.l0
3 .

Page 59 of 102



Page ﬂﬁ
. Page )} of -l

CLruowee

~ Total Resndual Chlorme

(Orlon Electrode Method, Orion’ 97—70)
Mairix: Water, RL 0.10 mg/L ‘
Meter Aécumet Model AR25 pH/Ton’ Meter

: Date ahalyzed

" Calibration:
e T TomaL BT Slope
TSSWT> ISR —Ha.37/.

Reference number |

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

Laboratory control standard:

l ’ Reference standard - True value (TV) Measured value (MV) . % RS=MV/TVx100
' : number (mg/L) - {(mg/L) (acceptable range = 90 to 110%)
! - TINSSW> ~0.50 o\ aqy.2/
S - - Duplicate sample precision: N o . ‘ ,
. . - Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /{(S+D)/2]} x 100
! number S - (mg/L) " (acceptable range =+ 10%) .
| d’mn od|Suntesra- €ff ' 500124
l‘ ~ Duplicate Dooi4yo — 1A
N Sa}nple measurements: o . ,
Sample ’ Sample ID . . - Sample characteristics Residual chlorine
l : number . S : (mg/L)
- Reagent Blank ' Lo.oogH| .
: ! : feaunr. o fserca-inf _|dear,Nacolor, Pagraes | ©0-0t6
= A0\ SuleeNy Jcteay, wlpark,n0cOlOr | «o-0047)
| ! 0arb .oz IPAF-RWI-A stignttycloudyf/part  pate tan ¢0.00403
: . J ¥l i j
I oan. 0V |'PAF- p3n-ouk-001-R Sligﬁw_,doudg; pa letanN 0.0250
! © oot Wiknisigtond cheay  ooue tang £0.001uYy
_J G41111:05 |SQN-{01-TOX O clem“/mrhdts Joaue {m\! 0.00200
A1 0k JSAN-INETOX Clear n0 colo - £6.00152
! ' /\M ,
! Note: All samples were analyzed in excess of EPA‘recommended holding time (15 minutes) unless qtherwise nc')ted. :
I Laboratory control standard: 5 . S . .
1 Reference standard | True value (TV). .. | . Measured value (MV) | % RS=MV/TVx100
{. . . " pumber ' " (mg/L) i (mg/L) (acceptable range = 90 to 110%)
T - INSSU3 ’ _050 - o.v11___ 2ol VA

e

Reviewed by [ )
Date reviewed .04

-

" Page 60 of 102 o I R SOP C8 - Exhibit C8.1, revision 09-01-09
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'

. Total Remdual Chlorine
(Onon Electrode Method, Orion 97-70)

Calibration:
AU 0.10 mg/L 1.00 mg/L Slope
Reference standard number TRSSUR T3 - "‘qB/

. Matrix: .Water, RL-=0.10 mg/L. o
Meter:  Accumet Model ARZi.pH/IOn Meter

Page _L_]S v
Page__ | of )

Todide f}réagqnlt:zi T

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

Laboratory control standard:

True value (TV)

% RS=MV/TV x 100

Reference standard Measured value (MY)
number ] (mg/L) © (mg/L) (acceptable range = 90 to 110%)
TSSW1D 0.50 0.510 102.0/.

Duplicate samble precision: .

Sample, - Sample ID Sample cha;'actefistics Residual chlorine 1 %RPD = {(S - D) /[(S+D)/2]} x 100
number . : (mg/L) - (acceptable range = + 10%) :
Ol o [Sweeny  ldeas wior | S cooH2s |
4 ' Dup‘l{cate . D co.0c03)| T
Saméle ‘measurémenm: _ . i
Sample Sample ID . Sample characteristics Residual chlorine
number ] Coe ; .
_ Reagent Blank , £0.004N
Of4.03 fudimington WwiD  [ctear, pale fan -0 0e0R32
091iq. 01| BlackRwer Tn-stoy | dear, ton ©0.00L22
09116 - 05 | PAF- DSN-001 B Stightty cloddy, mffm\, 0.0l
[£20116,03 |S0N-101-Toy-ByA deoy, wocolQL £0-00533
09118 04| SLON-in b TOR Sligiydoudy* paledan +0.00410
(A1l O IPAE-RWT B smﬂq cmudu {mudcs,mluam L0.00315
— &x L .
= LB

Laboratory control standard:

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

Reference standard True value (TV) "Measiied value (MV) % RS=MV/TVx 100
number (mg/L) i (mg/L) (acceptable range = 90 to 110%)
TNEST? 0.50 0.502 LOOMZ
Reviewed by 7\
Date reviewed U409
Page 61 of 102 SOP C8 — Exhibit C8.1, revision 09-01-09-
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: Total Residual Chlorine
(Orlon Electrode Method, Orion 97 -70)
Matrix; -Water, RL 0.10 mg/L

7 Date V'ar‘iéfilvy‘zed»:_

Calibration:

nddmber »

 Meter: Accumet M‘ode‘l AR2S pH/lon: Meter ‘

page 47

Page t of |

-Todide r'éfagé:xit

CD\QBS'I

Acid feégeﬁt

0.10 mg/L 1.00 mg/L ' s[m
ToSSIg13 =49.)/.

Note: For samples with a residual chlonne of > 1. 0 mg/L, the cahbratlon range must be adjusted to bracket the chlorine levels of the samples

Laboratory control standard:

" %RS=MV/TV x 100

Reference standard . True value (TV) Measured value (MV)
number {mg/L)- (mg/L) (acceptable range = 90 to 110%)
INSSWI3 0.50 - _Q.600 1000/

: Duplicate sample precision:

Sample . Sample ID Sample characteristics Residual chlorine ‘ %RPD = {(S- D) /[(S+D)/2]} x 100
'numbgr . ‘ (mg/L) (acceptable range = +.10%) :
PN Sy S L.0.00390
Ry Duplicate - D £0.00305 L
- Sample measurements: , ‘ .
Sample Sample ID _ Sample characteristics Residual chlorine
number ) mg/L)
v _ Reagent Blank < ©.0088%8
. o\ Jsweeny cleowrticteS, nocoloy | O
QAN -0 mllngtonJ aear, paje tan ¢0.00084
ozt B {) e Riuex- 'Iins-(—renm uom@/mxhdes tan «o '0099"5
0411720 - O\ [ PRF-DIV- 00L& clenw, mrhues.mkm-\n 0.00888
4\120 . B ISAN- Tub-TiX  cleny, mmms mtf_-\m\l «0-00408
091120.04 | SAN-101-TOX A c\my_ N0 OOy ¢ 0.0025}
—+ . i . ] |

Laboratory control standard:

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

Page 62 of 102

~ Reference standard True value (TV) - Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
L Be Tosod 0.5 0497 8.4/
. Rewewed by |

" Date reviewed

1l=2

SOP C8 ~ Exhibit C8.1, revision 09-01-09
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Page

—
Environmental Tomnq Solutions, Inc.

Alkalinity (SM 2320 B) . -
L S Matrix: :Water, RL = 1:0 mg CaCOy/L :
_ Analyst QABL | s e T o _ Time initiated | DOGLD
..Da.te.iinalyled \\ \5 ()ﬁ : 'Tifrate samples to - i"T'Lme completed | gy |
e pH 4SOSU o R

: Titmm normallty and. multipller determlnatmn K - -
" pHof ™ e “Normality | *~ " [ R R Normalnty (N) of HzSO4 T pH Factor or Multiplier-”.
Deionized -Tltrant check Begin | End | Total = (5 mi N2,CO; x 0.05)/E = (N x 50000)/ 100 ml sample

water | reference | standard ml ml ml : =0.25/E : =Nx 500
=4.5S.U. | number | ‘number .| (E) { (acceptable range =0.0180 - 0.0220) :

4.0 |10ay |inssod|po |20 1o - 0.0200 tos&

( L}Y‘\
Labo %Wﬁn 4;91 0o+

Reference standard | True value Sample- . Alkalinity (MV) | % RS=MV/TVx 100
' " number ~(TV) volume Begln "End | Total | Multiplier | (mg CaCOy/L) (acceptable range
{mg CaCOyL) | - (ml) | - ml m | ml =90 to 110%)

Wss3a4 | 100 | 100 |6 |asias | o4 w® aA.0'l.

Dupiicate sample precision.

I _ Sample ) . T T Alkalinity | %RPD = _
Sample » Sample ID volume | Begin | End | Total | Muitiplier | .(mg CaCOvL) | - {(S-D)/[(S+D)/2]} x 160
number i o (ml) ml mi mi ) (acceptable range = = 10%)

-izo5a | MESK20 . | 10D |45 (394 [ 94 ] wd [P Wi

I
1
!
!
I
i
i
i
1 U [oene® U iy Tass 50 | 4 D-w.ﬁ -
|
i
i
i
i
i
i
i

" . Matrix spike recovery:

Reference standard | Spike value | Sample . : . Spike alkalinity (A)
number - (SV) volume | Begin | End | Total | Multiplier _ ~ (mg CaCOs/L)

‘| (mg CaCOy/L) (ml) ml ml} ml

NSST2Y 50 {00 (24 Jsez]| 108 | tod | 1O

Sample alkahmty B) - Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) . MV=A-B {acceptable range
“ (mg CaCOyL) =75 to 125%)

@l B a0l

‘Sample rheasurements: . X . .
- : Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID "~ (ml) ml - mi -ml Multiplier. {mg CaCOvL)

WA20A6 - | (HS H20 10 262 (442 ]| bo| 104 L2
LM-09 \ 00 |56 |30 | | o
1.09-09 | Sad SW_ . g9n|eo | I3 [0
| enausnadl 8oew) 5.0 80| 30| BEET
eamz.63 lp*cegwe . | 1l o laa |asfoz| 2.1
041l .08 |ERm - DUt 60 95 (200|105 @) . 220
o007 | Foywsow! 100 laoo a3 A7 124
O\ 0L V2 1 1489 18523 a’H.o ' a3y
lAandoy | 1 3 1 J4ed sez 11 a9

Reviewed by Ej:] Date reviewed: _

SOpP C6 Exhibit C6.1, revision 06-29-09

Page 63 of 102



Page ( ?‘

. @
®
: ; Page 2 of 3
3 tal Testing o Ine.
 Alkalinity (SM 2320B) A
‘ Matrlx Water RL=1.0mg CaCO;/L o . S
Analyst | YAy - Time initiated | “~__
~ Date analyzed | 1\, lb 0 ’ Titrate samples to Time completed | - e
g R pH 4. 50 S U '
- li and multlplier determination D _
“-pH" of Wi ] - NS " ’ Normahty (N) of H;SO. pH Factor or Multlpller .
Deionized | . Titrant check Begln TFG‘*M = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
. water reference | standard ml ml ml | =.25/E N =Nx 500
=4.58.U. | number number (E) | (acceptable range = 0. 0 o
Lizboratory control standard; :
Reference standard True value Sample L Alkalinity (MV) | % RS=MV/TVx 100
number Tv) . volume | Begin | End | Total | Multiplier (mg CaCOyL) - (acceptabie range
: | (mg CaCOyL) (ml) ml ml ml ' ] , _ =90 to 110%)
INSs3a{ | 100 [ 100 257 {333 A5 o4 [ A9 dqa.0'(
- Duplicate sample precision: ' B -
‘ _ ’ Sample . Alkalinity . %RPD =
- Sample Sample ID volume | Begin | End { Total { Multiplier | (mgCaCOyL) {(S- D) /[(S+D)12]} x 100
number ' m) | mb ml mi : . : (acceptable range = £ 10%)
Suenn S (100 | oo [ L3 (13 104 |5 (g
Duplicate}(B) 4 l/'} 3.2, 1.5 ~ D o | | “-6‘ . .
Matrix spike recovery: not wwd‘“‘?l'* %mm
Reference standard | Spike value | Sample B Spike alkalinity (A) '
number (SV) . volume | Begin | End | Total | Multiplier (mg CaCOy/L)
- . (mg CaC(_);/L) (ml) mi ml ml : .
INSSF2Y. (010) OO V3 |30 |3 0y o
Sample alkalinity (B) B Measured spike value (MV) % R=MV/SVx100
. (mg CaCOyL) MV=A-B (acceptable range
i . (mg CaCOy/L) =175 to 125%)
, LY -1 100.0'l-
Sample measurements:
N : : Sample volume { Begin | End .| Total . ~Alkalinity
Sample number Sample [D (ml) mi> | mi mi Multiplier . (mg CaCOy/L)
ouwxnn Br.de - o0 |8p |43 | 1.3 104 o
Bitkiven Bndg 43 |98 | 05 3.2
Uk o Rive  Blder 0.0 [ N0 L - i3
B Rivn Stoam | e Jizd |08 3
e Rvr Shirm 24 |pa |15 7
o0 [ywin T 2o | 15| 13 16)
_\wael T 50 [P | 2.0 21
Jlwser T3 34 | 180 o4 4.2
bbsSE 3 T S lwzllawliyg ) - 15
o _Reviewed by: [ ' I Date reviewed: _
Page 64 0of 102 - OV o
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nge 1{3 '

[ ]
» .
® | R
3 & Page__J of 2
) €Environmantal Testing Solutions, Inc. -
| -~ Alkalinity- (SM 2320 B) S
. o " Matrix: Water, RL = 1.0 mg CaCO;/L . e
. Analyst{ JABA o o Time initiated | :
Date analyzed [ ). )5 1A . Titrate samples to Time completed | i
. : pH 4sosU ' '
—‘T'Itrant normaluy and multjller determlnalion : ’ R L L S S
‘ - = | .Normality - - ' Normallty (N) of H;SO, - pH Factor or Multiplier.::~ 1
Deionized Titrant m End | Total = (5 ml Na,CO; x 0.05)/E = (N x 506000)/ 100 ml sample
_water | reference | standard ml | m——ml__| - =0.25/E . =Nx 500
'=4.5S8.U. | number number . .. - (E) M =0.0180 - 0.0220) | .
- Laboratory control standard: :
Reference standard | True value | Sample | _ Alkalinity MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOy/L) (ml) m- | ml ml =90 to 110%)
INSS ?aq 100 100 [p.o B2 [9% | loy 100 10007
Dﬂlgate samgle Ereclsmn ' . ] - a
: ) ) : T"m Alkalinity %RPD =
.. Sample . . -SampteID - | volume TBegin ] End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)72]} x 100
number . (ml) ml m | ) - | (acceptable range = = 10%)
1405 | saltsw | oo (32 B ,
N Duplicate (B) 4 ' - 4 [P Ty
‘Mat‘rix spike recovery: , -
Referéiice vtundard value | Sample | - : . _ Spike alkalinity (A)
number: (SV) volume |—Begin—|_End | Total | Multiplier _ (mg CaCOs/L)
_ _ (mg CaCOy/L) (ml) ml mi m e
NSSTH | ep | W o —+—
Sample alkalinity (B) . Measured spike value (MV) % R=MV/SVx100 -
7. (mgCaCOyL) MV=A-B . (acceptable range
(mg CaCOy/L) =75 to 125%)
bl
Sample measurements: : ) '
o ' Sample volume | Begin | End | Total : - Alkalinity
Sample number “‘Sample ID (ml) ml ml ml Multiplier {mg CaCOyL)
2Lt | TS ywin 00 a2 |Mdloa-| (oM 03
2y<os To 4 4 [ma |ae | lo T 4
e 1w P O IR 2)Y2YS TN 35 |38 {396] 40 4 20
oqupe0t-| 2 K 3y [HAS | 29 || i
A Ll17.0] R N[5 ldod a4 1 ] 10
b ) -
Pag"e 6 5 '(’) 10 2' N Revxewed by ':D Date rgviewed: =18 o‘\'
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Page | of -S/L((’

Env!mnmnnl‘l'mlng Solullnns. fnc.

" Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCOs/L

! : _ Analyst Bé i ‘ ] X v S Time initiated 1D 50
O f _  Date analyzed | n-.gg-oq ] .. Titratesamplesto -~ Timecompleted | } e
- ' o .. pH=4508S.U. . DTN
R T itrant normality and multiplier determmation . ' i : — ' '
TN : pH of 5= ] v }“Normality- - B IR ,w‘-;".\;'-Nornial'ity‘(N)qu HiSO -] . - pH Factor or Multlpllerﬂ
B Deionized | Titrant . |* —check Begm End Total‘ = (5 mI Na;CO5 x 0.05/E "~ | "= (N x 50000)/ 100 m! sample- -
water reference | standard ml ‘m. | ml =025/E =Nx500
s =458.U. | number number ; . (E) | (acceptable range =0.0180 - 0.0220) -
- ‘ ‘5? , ' : ' ~
i INR329 [ TwssFo4) D) [ 1R 1T . 00y 10.73
SR \ Qorre, A ) - ;
DL a%oratory cogm% sttg!dard O -O_"lm\ - N -
i i Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
- “number = - (TV)y volume | Begin | End | Total | Muitiplier | (mgCaCOyL) (acceptable range
o - | (mg CaCOVL) | (ml) "ml ml m | =90 to 110%)
i} - TeS 324 100 10 {3 (93] a3 | w03 1ot 10Ol - -

Duplicate sam Igprécbion:

2 : . . Samble - ' Alkalinity %RPD = -
l Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)12]} x 100
N number - (mh) mi “ml . ml (acceptable range = = 10%)

W-1109 | MHs WD | 1o oz [235(58 | 103 |° ta
' © | Dupli B . . . D :
.‘ \ - L 12350333 (63 W01 b2 oMl
; Matrix spike recovery: ‘ L 5
w Reference standard | Spike value | Sample - . Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Muitiplier (mg CaCOy/L)
C . (mg CaCOyL) (ml) | mi - : '
ﬂ o TS 334 50 00 |A35 EEEuNeEl 103 | - . 120
r ’ Sample alkalinity (B) Measu‘red ’spike. value (MV) % R=MV/SVx 100
] ST (mg CaCOyL) . MV=A-B 1 (acceptable range
i : - ; ) {mg CaCOyL) =75 to 125%)
__. o | L B Aelle
.] Sample measurements:. C - : -
. ' SRR Sample volume | Begin | End | Total - Alkalinity
Sample number __Sample ID . *(ml) mi mli_ | ml Multiplier (mg CaCOy/L)
2104 | MNMHS U0 -l 1oo 323 |40 |53 1o} (o)
1\-14.08 QoW - : _|aD [ H72]32 | 34
\LOA-04 mus H10 00 |Rg 1858 | L2 ‘
1Y% | caud S | S AT roes, IV
13-04 |- ' N JwFRle3 | o2 | no
U909 - 1 192 1289 | A |- oo
W2los — 4lx3a | o] 1O
\ A =
o8 ITya PAcoy 1+ | ap (343 H‘+% 55 1) 1O 210%
041118.05 | 4 2 I Hep 3 .52 14 o= i

Revxewed by :ét] Date rev1ewed -2~ oﬁ

Page 66 of 102
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Page A2

Page _ o -of, gt(p .
) .Environmental Testing Solutions, Inc, ' o ) T
Alkahmty (SM 2320 B) o o
) R - Matrix: Water, RL= 1. Omg CaCO; £
~cAnalyst [ o T . Timeinitiated | -
: D_ate anal)?z¢d. Hegepl 2201 .. Titrate samples to ~ Time completed | - W
.‘l i T : . pH 4.50 S.U.
Timmt normality and multiplier determinanon ' ' m—ey
L fe pHef— 41 Normality | RSV Normahty (N) of H;80, |- ~pHFactor or Multiplier ;. .~
-Deionized Tltrant - check - M‘T%m __—ﬂzia,co, x 0.05)/E = (N x 50000)/ 100 ml'sample:.. .

water | reference standard - m | mb H =Nx500
=4.5S.U. number number ] _ (E) (acceptablerange 0.0180-0 L\L

Laboratory control standard:

e e . B FE VO I SN YU ST S U P A N
K ¥ § IR
s i '
i

Reference standard | True value | Sample : : Alkalinity (MV) | % RS=MV/TV x100
number | "~ (TV) - volume | Begin | End | Total | Multiplier [ (mg CaCOyL) {acceptable range
, (mg CaCOs/L) |  (ml) ml mi mi C =90 to 110%)
[ Twssaad 100 10 9o (45 | A4S | o3 100 1000 lo
Duplicate sample precision: A } i S ] - .
o a ’ Sample Alkalinity %RPD =
‘ ‘ " Sample -'Sample ID volume | Begin | End | Total | Multiplier | - (mg CaCOyL) {(S - D) /[(S+D)/2)} x 100
N __number - m) | mi ml | mil (acceptable range = = 10%)
- | 0o 11200 | TIAPAF: 3 | 50 195 |ws |50 |@) o3 |° hosjo%
' " Dupli B : D .
| l : I st T T T L e
. Matrix spike fecover’y: ‘ » . ,
Reference standard | Spike value | Sample . " Spike alkalinity (A) -
- ' number sv) volume | Begin | End | Total | Multiplier | * (mg CaCOy/L)
o ~ | (mg CaCOyL) (ml) _ ml | ml | ml - - :
l TS Fad 5000 5D mr 23143 ()3 | 210
S - Sample alkallmty (B) - ‘Measured splke value (MV) %R=MV'/ SV x 100
’ (mg CaCOy/L) MV=A-B . : . (acceptable range -
l . (m CaCOLL) . =75 to 125%)
L HO | - 190 = 1007l
: Sample measurements: I S ' : :
l . o : R ‘ Sample volume | Begin | End | Total | =~ ' Alkalinity
i Sample number Sample ID (ml) ml. mi mi Multiplier " (mg CaCOy/L)
. 041\ 1. 02 (/A - PAF b0t | 50 243 1299 | S [B) toF 120
I . lomng-ob _ { z1 | 269 |Ask]549 1[ 120 =126
‘ oaweo .01 | IE J. Ixs |Hb |85 1 ] -l20 ,—,,qa
' l Hoawgion [TAPAFQZ 40 0 3 432[ [ 130 >l
T 0A14.08 | Bt - |00 [B83 {53 | : o = WY
i o . 69 |  #n 53 1.0 5% 120 =122
B Laawg. 10 | A8w o led ls9 4 120\
- aAN11.0S | WA-ad ) 1 | S0 - [ wq 1AM |4 |6) | Ay
N oA LS- 6D I 2| 4 las Jasslay |4 — | Lo
S : ’ ' , _;Reviewe.dby: N -.“ Date reviewed: | 1}-22-0%
l Page 67 of 102 : : , ~ '
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M Environmental Testing Solutions, Inc,

-Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO4/L

Canayst [ o [Kow | S . Time initiated
-Date analyzed | (| 53 04 . . Titrate samples to = Time completed
o - -pH=4.50 S.U. -

- ‘-.Titmnt.:norm lity.and multiplier determination:

|27 s e Normality. (V) of HySO; -+ |7 - : pH Factor'or Multipliérs:... ~

opHOT =i Normality | s | e s 75
~Deionized | - Titrant- m\-—s% End | Total | = =(5mlINa,CO;x005/E | =(Nx50000) 100 mlsample:

water reference | standard ml | mr ] =0.25/E . = Nx 500
=4,58.U. number number (E) | (acceptable range=1:
) . - \ﬁ :

Laboratory control standard:
Reference standard { True value Sample

Alkalinity MV) | % RS=MV/TV x 100

number (TV) volume Begi.n‘ "‘End | Total .| Multiplier (mg CaCOy/L) (acceptable range
__| (mg CaCOYL) | (ml) mi ml mi : =90 to 110%)
Iresday | 100 ) 100 J s lye |qC | 103 102 1020
‘Duplicate sample precision: : o ‘ L ]
_ : - -Sample | Alkalinity . %RPD= .
Sample " Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100

(acceptable range = + 10%)

number (m) | ml ml

mi
canzo-od|[TVAsanipr 3 [ 60 (32 | 3%1] A [0) w2

:
I
i
i
' Y. [ Ptene®) 4 390 g0 |ga (o |°
i .
i
i
i
i

- Matrix spike recovery: A
Reference standard | Spike value | Sample - " Spikealkalinity (A)
" number - (SV) volume | Begin | End | Total | Multiplier . (mg CaCOy/L)
. _(mg CaCOv/L) (ml) mli mi mi
TNSS I 100 | 20 {3%1 [qdH @ (DI | GO
. | Sample alkalinity (B) .1 - Measured spike value (MV) %R=W/SVx100 )
(mg CaCOyL) . - MV=A-B . - (acceptable range
. - {mg CaCOy/L) =75 to 125%)7
. | bz 98. - Y
- Sample measurements: : ; :
= - e - Sample volume | Begin | End | Total Alkalinity
Sample number Sample. ID - (ml) ... mi m | ml Multiplier (mg CaCOy/L)
oA W1.0b | TVA-SaN 1nt | 60 4o |31 ] 310 o
041118 0d | 2 131 {Ga | 30| LY
| ANZO0S | i3 bl |80 137 50
I |feuoos lseview, | [ [eelpelz2l] || la
o Loag.o3 J 2. 20 lMal 29 Lz
i i3] M | Qe 3.3 59 _
.m0 L LG | TYA S8 1ty | . 3 1208] 3.1 Vv
2 loawk.od | [ 2] _lme a,a_.ﬁ 39 | o
l@ o leayze. oS [ I E 3 330 | Aew 304 -~ d -

‘ 3 o | N o o " Reviewed by: Cp Date reviewed:
| Page 68 0f 102 T e
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. -®
®
® .
.‘g Page 4~ of 5~ ‘.P
e
Alkalinity (SM 2320 B)
o < : L Matrix: Water, RL = 1.0 mg CaCOy/L - o .
o Analyst | oo x \Ae : : Time initiated | . .
. Date a“aly zed | - n&ﬁoq Titrate samples to Time completed | :  ——~f&
s ~ pH=4.50S.U. ' | ol
Turant normality and muluplier determlnation —
e Normality. | K IREEPES N :+ Normality (V) of H;SO, " =~ pH Factor or: Mllltlpllel"
it j:- - check Begin " End | Total = (5 ml Na,CO; x 0. 05)/E = (N x 50000)/ 100 ml sample
reference ’*stxndm-dﬁ\ml\ m | ml - =0.25FE =Nx 500
=4.58.U number number I e acceptable range = 0.0180 - 0.0220)
] _
Laboratory control standard: . L '
Reference standard |- True value | Sample ' Alkalinity (MV) | % RS=MV/TV x 100
‘number’ (TV) _volume | Begin | End | Total | Multiplier [ (mgCaCOyL) (acceptable range
' (mg CaCOyL) | (ml) -ml ml ml ‘ : =90 to 110%)
LInce 334 100 10 JQve |av2] 9o | 107 (03 £02.0 4
Duplicate sample precision: L o
. K o Sample ' o o - Alkalinity %RPD =
- Sample SampleID | volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(5-D)/[(S+D)/2]} x 100 .
._number : ) : (ml) ml ml ~ml o (acceptable range =+ 10%)
ool | Soem V| 25 | Buz| S0 90T 13
Pt ® 4l 3usjwd oalf L |0 13
Matrix spike recovery: | ' .
Reference staridard Spike value | Sample . . . Spike alkalinity (A) :
number SV) . volume | Begin | End | Total | Multiplier (mg CaCOy/L) ‘
(mg CaCOvy/L) (mi) ml ml ml
TNES 3% 400 | &5 | es || S (o3 280
Sample alkalin.ity (B) Measured spike value (MV)'. % R=MV/SVx100
. (mg CaCOy/L) MV=A-B . (acceptable range
. (mg CaCOyL) =75 to 125%)
13 203 J03.57.
Sample measurements: : ) B .
: T . Sample volume | Begin [ End | Total - Alkalinity
-Sample number -Sample D (m1) ml -ml m! Multiplier " (mg CaCOyL)
04 .02 Oovuny 2 as die|420 | 04 |w)1OF k.
pAZL .01 i 3 i Y20| 423| 6.3 |4 13
041, oL U’IIMmﬁ[w‘\ | oo 24 [T ] bl S
0alG 63 | 3.5 | 16§ 6.9 5y
041121.0 T : 3 J (8.5 | 22| d3 60
oant, ovror Bleng | 50 222255143 |0 49
6411\ . 02107 L+ | 25.0 |40.0 ad 1| 51
lednz o\*o?. 1 3 \ A8.0 ﬁq & l-9 d , 12
L beipn | 160 [ 30013 — 1 19

Page 69 of 102

‘Reviewed by: m ~ Date rev1ewed _
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»

@

,) Environmental Tasting Solutions, inc.

Alkalinity (SM2320B) . a0

o s - - Matrix: Water, RL = 1.0 mg CaCOy/L L s

: Analyst ,ngl LARA Time initiated | <

_Date aﬂalyzed DY a; 04 -, - .: Titrate samples to - Time completed | . . \ﬂ-'
' ‘pH = 4.50 S.U. ' B S

; TIﬂWermmation : :
- -'Normality - | \-\ s 1Normallty (N) of H380, -+ - pH Factor.or. Multlpller

. cheek - - Begm End ..} Total a2,CO; x 0. 05)/E ) = (N e 50000)/ 100 mi sample

=Nx 500

Tltrant

L4 A

reference | standard | ml ml mi Co =0,
number number : (E)_ (acceptable range = 0.0180 - 0.0220) \ W

i
!
?
i

Laboratory control standard:

~§ Reference standard | True value - | Sample 4 ' Alkalinity (MV) | % RS=MV/TV x 100
" number (TV) volume | Begin | End | Totai | Multiplier (mg CaCOy/L) (acceptable range
] : (mg CaCOy/L) (ml) ml ml ml o . =90 to 110%)
SweSyay | 100 | 100 ] 39 [qpy | 9.3 | 103} 00 100.07/.
Duplicate sample precision: » - . - : -
S | sample T Le - Alkalinity %RPD = _
Sample . Sample ID volume | Begin | End | Total | Muitiplier | " (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
l number ' - (mb) ml ml ml ] : (acceptable range =+ 10%) |-
Wie Rvenz | 100 (M 1341062 ©F |° |9
Duplicate (B) ] . N R .
i 1 41314 (33 1A L a0
. ._Matrix spike recovery: S . - —
_Reference standard | Spike.value | Sample ' _ S Spike alkalinity (A) - -~
o i " number (SV) volume | Begin' | End | Total | Multiplier | . (mg CaCOs/L) ]
(mg CaCOy/L) | (ml) mi ml ~ml : A : 5
l TNES I3 B0 | jpo | 314 382| Lo | 103 13
Sample alkalinity (B) Mea-sured' spike value (MV) % R=MV/ SV x 100
(mg CaCO,y/L) -k ~ MV=A-B (acceptable range
I o : (mg CaCOsL) - =75t 125%)
y | 20 < B 1000 /-
' Sample measurements: . » - ‘ . S
I ' ' .- - | Sample volume Begin End | Total Alkalinity
- ) Sample number Sample ID . . (ml) -~ ml mi | ml Multiplier (mg CaCOyL)
| ' ~ Swenbin } |- W00 [382x o3| Ot | Qe
1 = | 1 2 | laad [Yon|0a ] | Qe
: - 1 B Kiven St | J‘ dobldos|los| L+ - gMd
| —— N ! A - : SSpes
P [
| =

- ‘ S o ‘ . .+ Reviewed by q:' Date rev1ewed _

Page 70 of 102
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Environmental Testing Solutions, Inc.

"Matrix: Water, RL.= 1.0 mg CaCO5/L’

Alkalinity (SM 2320 B)

Page 71 of 102

4  Analyst ytu, Time initiated
. Date analyzed \\;‘b’oﬁ Titrate samples to * Time completed
} - pH 4508.U.
Titrant normality and multiplier. determlnation . L
{pH.¢ ’ Normallty_ et * Normallty (N) of H;SO. - -+ pH-Factor or Maltiplier* -
Demmzed“ Tltrant “check Begm I End | Total = (5 ml Na;CO, x 0.05)/E .= (Nx 50000)/ 100 ml sample
water | re ce.| standard ml | mi ml : =0.25/E =Nx 500
=4.5S.U. | numbe number ° - (E)- | (acceptable range = 0.0180 - 0.0220)
Laboratory control standard: \ L
‘ Reference standard True value le . o .| Alkalinity (MV) | % RS=MV/TV x 100
number aTvy - volume| Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) mh) N ml mi ml . =90 .to 110%)
100 100 1 N |
- Duplicate sample precision: ' \ - )
o . | Sample , N Alkalinity %RPD= -
“Sample Sample ID volume | Begin | End tal | Multiplier | (mgCaCOyL) | {(S-D)/[(S+D)2]} x 100
number (m) | ml ml m o . 't (acceptable range = = 10%)
. N
Duplicate (B) \ D
- Matrix spike recovery: \ : :
Reference standard | Spike value " | Sample . Spike alkalinity (A)
. number (sv) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
) (mg CaCOyL) (ml) ml ml mi o :
- N\
Sample alkalinity (B) Measured spike value (MV) % R=MV/SWKg 100
(mg CaCOyL) - . MV=A-B (acceptable rang
(mg CaCOyL) =75t0125%)
Sample measurements:
: ’ : Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID - (ml) mi ml_| ml | Multiplier (mg CaCOyL)
| 1\2-04 A | MIFS o) [0 - [40.5 |den63 | |0 Ll
NAAs | 2 _|Aw (2758 | 2
n164 | 3 A [221] 52 )
1\-14-04 . ~ 1330 1388|534~ "1
/
, —
. ’ .
i ‘ 'Reviewqd 5)’5 o q_:—l Date reviewed: [ 1}- 12.-04 '

 SOP C6 — Exhibit C6.1, revision 06-29-09



Page l—’}

Page - { of

Total Hardness (SM 2340 C)

Puge 2 Gffilk§Rrant is used, sample must be diluted.- Reviewed by: L ) \,\( —]

Date reviewed [ \-1S-09 -
- SOP C7 - Exhibit C7.1, revision 06-29-09

— T ' RL = 1.0 mg CaCOyL - R
; . Analyst ] A : : Time initiated | (820"
| . Date analyzed | {1-{S.(F) Time completed |  0gY@Q
| } - ;

j :Titrant:normality and multiplier determination: = = L . . . ; :

o Titrant [Normality check. | Begin | End'-| Total' | i+ Normality (V)'of EDTA: -~ - [- pH Factor or Multiplier o
' “ “J-reference .standard - |- mb—|  mi ml ’ =02E ' = (N x 50000)/ 50 ml sample=]. ~ -
: number . number . ) (E) (acceptable range = 0.0180 - 0.0220) T =Nx lOOQ
: JINeasZ| INSsSly | 0.0 | po | 100 - 0020 20.0
Laboratory control standard:

Reference standard | True value Sample- ) Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
- (mg CaCOyL) (ml) ml ml ml ‘ : =90 to 110%)
[ NSsTD2 40 "5 W00 |zl 20 | 20 40 100.01,
Duplicate sam le\pr'eclslor.t: : \
) . : Sample | - ' P . Hardness " . %RPD = )
Sample Sample ID volume | Begin | End | Total | Muitiplier | (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
- number ‘ . (ml) ml ml ml : : . ]
U-13-0a0 | S H0 jas) o |o.< | ds| 200 |¥Y a0
i Duplicate (B) 3 l(l\’ Zlb '-{.'{ ‘ “ .' D Q0
Matrix spike recovery: -
Reference standard | Spike value Sample ) . Spike hardness (A)
number V) volume | Begin | End | Total | Multiplier (mg CaCOyL)
! _ " | (mg CaCOyL) (ml) ml 1 ml ‘ml

- INss TV 40 | 0 | (S S |ug | 200 (30
. " Sample hardnéess (B) - Measured spike value (MV) - % R=MV/SVx 100
' : * (mg CaCOWL) MV=A-B (acceptable range

- . N (mg CaCOyL) =75 to 125%)
. a0 40 1000/
Sample measurements: ’ . '
~ ' ‘ Sample volume | Begin | End | Total.| - Hardness
' Sample number __Sample ID (mi) ‘ml | mi mi Multiplier’ (mg CaCO3/L)
——_— Blank . ‘ ' .
TV=ND (should be = 0 mg CaCOy/L) 60 00 (VO | 0O 20-0 s
WA20% & | MmHS Hazo 30 1335 | 4.8 ’ 9
IV 1409 R 43S 320 | ds’ 0
WYY Ineishas RO 320 3,9 | 4q_ 9
| MNshuet 209 149 [ 4.0 100
0AniZ.0> | oTec ‘ g |dzz| 0.3 L.
oo W08 | Eem- Dust 10 00 |29 39 |(s) 20
‘ paie.cx | Poruwoc) oD 30 |90 | 3, bz
oAz o | 2 | 12 183 | 3. . 2
S et [ T3 T Jeslaa el | | 32

T




Page

* 7Y Environmental Testing Solutions, Inc.

" Total Hardness (SM 2340 C)
- RL = 1.0 mg CaCO4/L.

‘ Analyst Al Time initiated
) Dvate,a.nalyze@ . l\.[rs.o'c, . g . L BT Ihnecqmpletec_i

wglify and multiplier determination: .

: | Titrant = [ 'Normality chec : ] Total’ *} " *Normality (Ny of EDTA - “=§ "+ pH Factor or Multiplier:"
"reference standard - ml ml | TE— =0.2/E = (N x 50000)/ 50 mI'simple
number. number < (E) M- 0.0220) - = Nx 1000
" Laboratory control standard: ] _
Reference standard True value Sample. ) . . Hardness (MV) | % RS=MV/TVx 100
number Tv) volume | Begin | End | Total .| Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOyL) (ml) . ml mi ml . =90 to 110%)
INSS 02 40 019 alzold 200 | HO 10001
Duplicate sample precision: ' ' '
S B . Sample I _ " Hardness | %RPD=
Sample . SampleID volume | Begin | End | Total | Muitiplier | (mg CaCOyL) {(S - D) /[(S+D)12]} x 100
number " (ml) ml ml ml . '
| Sudenn. Stoemn] 5D | iz |12s|os | 200 | 10
Duplicate (B) » ] "2.6‘ 30| 0 S 4 D 0
Matrix spike recovery: . 5
Reference standard | Spike value -| Sample o Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier - .~ (mgCaCOyL)
(mg CaCOy/L) _(ml) ml ml- mi
NSO 4O D 128 |B0]| 2.5 | 20 S0
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) : MV=A-B. _ (acceptable range
’ S b (mg CaCOyL) | =75 t0125%)
- 10 do | wool.
Sample measurements: ’ . ,
L Sample volume | Begin |- End | Total |- " Hardness
_Sample number ._Sample ID (mb) - ml | mi ml Multiplier (mg CaCOyL)
TV = , Blank : - . . .
(should be = 0 mg CaCOy/L) : )
Sonn Prde | 8D 150 (159 | 04 20.0 _1&
v . L -t
BIen Padg 52 w.2ip3 : 0.0
(Al ¥ den By oy, bz @008 s
BLANY St 130 18313 | - | 2z
WO RN, Shum 83 ¥4 | LI N~ | 22
B / L4 o
" p &?é;'yfw“bggtrant is uséd, sample must be diluted. Reviewed by: [ ‘ A I ' Date»revieWed &‘\5-0‘\ J

A SOP C7 — Exhibit C7.1, revision 06-29-09
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Page '  of 4

I Testing Selutions, inc.

 Total Hardness (SM 2340 C) -
: “RL = 1.0 mg CaCO;/L _ SR
Analyst Bs , A Time initiated
: Date analyzed 1 'Q«QV‘OQ : . o N g ‘Tim'e'complgted

* Titrant normallgv and multlplier determination:

Titrant--{ Normalitycheck- |- Begin-" | End "Total 'm-"_f”Norr.na‘lity (M) of EDTA - T : pH Factor or. Multlpller »
reference standard - ml ml m} =(0.2/E = (N x 50000)/ 50 m} sample
number : number ) (E) (acceptable range = 0.0180 - 0.0220) = N x 1000 -
Ioeazs [Tvssesy [ 05 o3 | aw 9—992 © S o, Q04
Laboratoicontrbl standard: ‘ '
Reference standard | True value Sample : o ‘ Hardness (MV) { % RS=MV/TV x 100
! - number (V) volume | Begin | End | Total | Muitiplier | (mgCaCOsL) (acceptable range
; . __| (mg CaCO¥L) | (mi) ml ml ml - | - =%t 110%)
& | Ivsszer | - 40 0 1103 iaal 19 | Qo4 | 29 qugz
N T Duplicate sample precision: . - - .
o ) . ] . . Sample { - o i Hardness_ %RPD = )
CoRE Sample Sample ID volume | Begin | End | Total' | Multiplier | (mg CaCOyL)™~| {(S-D)/[(S+D)/2]} x 100
N mumber | () | w | mi | m S -
. N-14-09 | ws #,0 so 132 liws |43 | e |° ee
5 : Duplicate (B) : . ‘ : .D :
! 4 ‘ i WS |04 | A 1 Qo
- F Matrix spike recovery: ) . .
s - Reference standard | Spike value | Sample : . Spike hardness (A)
: aumber {8V volume | Begin | End |  Total { Muitiplier © . (mgCaCOL).
) : (mg CaCO,/L) (ml) mi mli mli )
g 1 NSS Fol - Mo 50 WS |230] x5 | 130
; ! » ' Sample hardness (B) |  Measured spike value (MV) | % R=MV/SVx 100
R (mg CaCOy/L) MV=A-B (acceptable range
T . . . . (mg CnCO;/L) ‘ =75 t0'125%)
: ! . - Go - HO> ' ‘J0o Lo
" Sample measurements: ' C
N o : Sample volume | Begin | End | Total ~ Hardness
o Sample number Sample ID = - : (ml) mi ml ml Multiplier | . (mg CaCOy/L)
- , I - 7| Blank o - X ' o o
B TV=ND | (should be = 0 mg CaCO3/L) 50 d30 |R30 | 5.0 X4 oo
l ' V2lgr - [MHSHO - 1230 |R3) |40 4 -
S +-19-09 Sw . ' 231 laa 13 _ M2
' _ H-3-09 MmHs Hp0 ' Jaa (33w |~y __ Qo
o w4 A | S pu it | 33w [300 (44 . . 9o
‘ W2-04 6 2 380 433 [H2 B
o l -1 3 \ HA3 [Ho# | i |40
o W-14-61 g | L 0.0 lita |42 1 8L
! -0\ | TYA- JRE o1 10 14 159 e e | L20 »US3
oawg. 65 1 2 { s 195 W4 ly __LSo -ws3
! Pygg i 73 yﬁmgt(an_t is used, sample must be diluted. Reviewed by: [ BTV 1 Date reviewed [T] 2206 . ]

o SOPC7- Ekhibit'C711>, revision 06-29-09



Total Hardness (SvM 2340 O)
' .~ RL=1.0 mg CaCOs/L

Pa'ge =

Pageb 20

of 4

“

" Time fniti%lté& |2 |
Time éomplégéd '
nd multiplier determination. ] . . . ﬂ AT .
lity check | - Begin | .End | Total..[ ~ -~ Normality (V) of EDTA - - [ HFactor ‘or Multiplier:
reference -—standard T‘nﬂ*w\ml__ =0.2/E - : = (N x 50000)/ 50 ml sample -
number. | _ number : (E) | (eceprameTange=~0180.00220) | '~ =Nx 1000
Laboratory control standard: :
Reference standard | True value | Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End { Total | Multiplier (mg CaCOs/L) (acceptable range
» (mg CaCOyL) | - (ml) mi | ml mi ' =90 to 110%)
Tnsc 02 40 0 i3z (gl gy | ) wetd 1095 |
Duplicate sample precision: ' e
o ‘ . . Sample : Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier. | (mgCaCOyL) {(S D) /[(S+D)/ZI} x 100
number (mi) mi mli ml :
- il : ) .| S
02000 [VAPAE 00r % 10 | gy | Q) |3 | B) A (B0 =483
a Duplicate (B) d s D (ee©
Aol 3?—&4 lz_y_-mu e (20 7\t
Matrix spike recovery: . | - :
Reference standard | Spike value | Sample : Spike hardness (A)
number - (SV) volume Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) (ml) ml - '
| TS 302 400 10 85 | B)Avd B30
Sample hardness (B) - Measured spike value (MV) % R=MV/SVx 100
(mg CaCOyL) ' MV=A-B (acceptable-range
: : (mg CaCOy/L) =75 to 125%)
. ke 2O Lole0 210 ~Jo57lo
Sample measurements. ' - A
- Sample volume | Begin | End | Total ) i Hardness
Sample number Sample ID . (mb ml . ml - ml Multiplier (mg CaCOy/L)
SN Blank AR N .
v k—@hédﬁr&mg—@acoyul s
04 We.02- | T/A M o1 10t | 25 |2y 139 | 35 |0) S 140 - U3
oawWgoe | T 2 221 |Hiw| 35 |t |10 M3
0ANw. 01 d 2 - Hly (48034 i AHO 2139 -
04111461 uLAPAF 02 AP 10 6.0 |22 | 32 |6) 230 =084
04 1€ . 6] aPat| 25 2.2 bl | 24 [a) | O ~159
oanig- 09 AA - i0 Ll |80 | 19 B) 1902 194
a4 11\E. 10 3 AA+ A B [N [3% | oz 155
041110:05 /A SGa 101 | 25 0o 1133 |20 |a) R2
OAIIg: 03 d 2 d - Bo 53133 |4 — 1O -
A Pbgemwmgam is used, sample must be diluted. Reviewed by:. l YoA I Date revieWed’l . “22 . 23 I

SOP C7 — Exhibit C7.1, revision 06-29-09 .-
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Page 3 of 4

Total Hardness (SM 2340 C) e
I o ..’ - R ' . . RL=1.0 mg CaCO;/L . . ‘1{’5 e :' & ','?" e ‘,HL -
| o Analst] gec .  Timeinitiated [~ <"
. <. Date analyzed |. 112304 . . ’ 7 o Timé,'vcomplqteg- - — -

= T anrmor and multiplier. determination: . R e ;L
v+ Titrant <’ Notmality, check -|*-Begin = | ~Emi—f—Fotal—| _ - ° ‘Normality (N) of EDTA  -*'| *pHFactor or Multiplief:..
reference standard ml ml m | =9

: . %\OT‘ = (N x 50000 50 mi sample "}
number .__number . (E) (acceptable range = 0.0180 - 0.0220) " T—~———___ =V x 1000

-
:
i .

Laboratory control standard:

— Reference standard True value Sample . b Hardness (MV) | % RS=MV/TV x 100
: _ ‘number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOsyL) |  (acceptable range
l : ‘ (mg CaCOYL) | (mi) m_ | m | mi =90 to 110%)
InNesTor 40 | S0 53 (35 k® | o4 | 38M3% | axMrtgsi
\ I ‘ Duplicate sample precision: - : o ‘ S
. : ‘ Sample : - ' . Hardness : ' %RPD = -
. Sample - Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) | . {(S-D)/[(S+D)/2]} x 100
‘ I number . 1 (m) ml m | ml -
- canzo.od | TWih-san 002 | &5 351192 ] 13 [ [° w9
| | L e ® e e ezl dL 1 P piae | Gt
CoE Matrlx spike recovery: _ A0F 223 Ve by Ao s
' Reference standard | Spike value | Sample | - . ~ Spike hardness (A) -
: l © number (SV) volume | Begin | End | Total | Multiplier -+ (mg CaCOy/L)
: : _(mg CaCOy/L) (ml) ml ml ml .
- oL | Qo AS [y (243 3v |B) Y | 150
- l - N Saﬁlple I;ardnéss (B) T Mea;ured'spike ;'alue (MV) % R=MV/S§Vx 100
: (mg CaCOv/L) 1.+ 'MV=A-B - (acceptable range
. (mg CaCOyL)" =175 to 125%)
,- . ; _ LS - __®5 1 w.w,
_ ' Sample measurements: . ‘ : » v
' ' ' ) : . | Sample volume | Begin | End | Total ' . Hardness -
l Sample number : Sample ID ' - (ml) ml ml ml Multiplier (mg CaCOv/L)
. ) ™ (should be =0 mg CaCOy/L). | . : .
: l . Jeantrob [WASGInT | a3 12431203 [0 Y1 Jod Q9
0 ekt [ - 2 L lgealgwol i3 4} v | 9
1 oanzo0s | - 3 ! apolags [in [{ [ [ %
7 Jetues [ TVASaawivug | 2SS 1243 (317119 (&) 1%
‘ S loams. o |- | 2] 1213 {230 ] 14 || : 2
I loa 11ro.04 J 3 By 1Fxi1]l Lo _L 1 S
: 04111.06 | TVASSN IntW I | AS 352 |53 1.9 iy I
l _eanik.od ] 2| 1 3Rl _|38@ | 1. S I
0 leauze.os] o N - 3] 4 lses lapsiaa N L] by
.v : Pag@:"lI&W]03£rmt;i§ used, sample must be diluted.” * Reviewed by: | oo V\C)\ 1 " Date reyieWed r|hh& DA I A

SOP C7 — Exhibit C7.1, revision 06-29-09
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Page 4 of Y4

"I"esflvng iy Inc.
Total Hardness (SM 2340 C) - -
- . . . RL=1.0 mg CaCO;/L S : <l LR
" Analyst [ o, ' _ : ,__,Ti;ng initiated | =
"7 Dgteanalyzed | |\ 5304 BT - .Time completed |~

Titrant normality and multiplier determination: . - I . :
[ Trrant—]-Norimatity-eheok—| Begin |- End | Total | - Normality(N) of EDTA - | - pHFactor or Multiplie

-1.-reference standard m | ml ml MH}* = (V x 50000)/ 50 ml samp
number number (E) (acceptable range = 0.0180 - 0.0 —— A N x 1000 )

Laboratory control standard:

Reference standard | Truevalue | Sample ’ ) Hardness (MV) | % RS=MV/TVx 100 -
number . (IV) volume | Begin | End | Total | Multiplier | (mgCaCOsL) (acceptable range-

_ (mg CaCOyL) | (ml) . ml m | ml . ~_=901to £10%)
TNESFo2 40 O | 4o a3l 18 | oy 33 __ gz qn s,
Duplicate sample precision: '

S Sample | N - Hardness %RPD =
Sample Sample ID - volume | Begin | End | Total | Multiplier | (mg CaCOyL) | {(S-D)/[(S+D)2}} x 100
number (ml) ml ml ml - - ]

' Lt AN alt ;

He Rven! | So [H33 (439 | 1w | ADd - 33
Duplicate (B) : ) . D
L usq [H54] 15 | 4 3
Matrix spike recovery: . .
Reference standard | Spike value | Sample v i Spike hardness (A)
number - (8Y) volume | Begin | End | Total | Muitiplier , (mg CaCOs/L)
X (mg CaCOYL) | (mi) ml- | ml mi » :
TS T2 HO B0 | H3q w3l 32 | pd )
‘Sample hardness (B) » Measured spike value(MV) | % R=MV/SVx 100
(mg CaCOy/L) - . MV=A-B (acceptable range
- Lo (mg CaCOy/L) =75to 125%) -
, 31 . o | B5°lo
Sample measurements: ' . -
. ‘Sample volume | Begin | End | Total - - -7 Hardness
Sanlple number : Sample ID ' (ml) mi mi ml Multiplier - (mg CaCOs/L)

ND - Blank -
TV = (should be = 0 mg CaCO;/L)

Uty Biven 2 50 0.0 |18 | 1 | Jvd 33

Swannlﬁlll/,? l 1 ' e 1129 |t QA
-y 2 ] lwa l13g j1o | v 20
I Ridsn Shoem v lalisi |ia | 4 Q4

—

I)iggelf77l W Y”Q'an( (s usgd, sample must be diluted. . Reviewed by: L l’)@k J Datl; lteviewed r i a 209 ]
R o ’ SOP C7 - Exhibit C7.1, te_vision 06-29-09
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Sequoyah' Nuclear Plant Biomonitoring
November 17 — 24, 2009

Appendix D

Referehce Toxiqant Test and
Control Chart




Pimephales promelas
Chronic Reference Toxicant Control Ch: rt.
- Organism Source* Aquatox, Inc. '

Environmental Testing Solutions, inc.

o

1.2 T T T T T T 7 | p— Til‘,l LI

-t S USEPA Control Limits (+ 2 Standard Devzatzons)

04 - ‘ o ) . . oo S : ~
R S R N T SN S SR SR TR uiSU SO AL TN SAUY MR SR SN N SR W
'1-2L e LA ﬁff—rﬁ T T
~ ]
5 -
~ .
. w
o '—
@)
H -
> .
] -
A
e~ I J
S U T TN U T T T T S S S S T SR S SO
1.2 T T_f — T T T T T T T T T T
- 1
1.0 - 1
0.8 - -
5 ’_4"
0.6 - -
0.4 - . | = L -
R D S B L L L [ S T U SO VAU S SO WS S SHV

® 9 “”%r“",“"a»“':*\@\v*w“’ @w@“,w ®

«L‘tﬁf@&j\w %?“9 \Q‘wy\ﬁ'w 0”1‘\ -8 Q‘y\? W W~ AV

Test date

S —— ’7-day IC25 =25% mhlbmon concentration. An estimation of the concentratxon of potassmm chlonde

* that would cause a 25% reduction in szephales growth for the test populatlon
" — — . Central Tendency (mean IC,) :

_— - Warning Limits (mean IC,;+S, ,jor S, ) -

RESPRT gtr?l b‘}mlts (meanIC, £ S, ,,, S, o, or 2 Standard Deviations)




Il

®
®
S

(4

Environmental Testing Solutions, Inc.

Sﬁte and

Pimephales promelas

Chronic Reference Toxicant Control Chart

Lal;ommry

S
CT-Syzs CT+S8,y -

0.15

0.16.

0.16

0.16.

0.16

'0.16 -

0.16

0.16°
0.16-

0.16

©0.16

0.16
Q.16
016

. 016

0.16 -

0.16
016
0.16

. N USEPA
Test pumber  Testdate  7-day ICy CcT S - Control Limits . - 'S,,- Warning Limits
: (@LKC) - (g/LKCY) CT-28 'CT+12§ : CT-Sp,0 CT+S,, ;
1 02-25-09 0.76 . : . :
2 02-27-09 0.72 0.74 0.03 "0:68 0.80 009 065 0.83
3 03-03-09 075 0.74 002 . 070 079 0.09 0.65 0.83
4 03-10-09 0.719 0.75 0.03 0.69 081 - 009 0.66 0.85
5 03-10-09 10.77 0.76 0.03 0.70 081 - 009 067 0.85
6 04-14-09 - 0.70 0.75 0.03 0.68 0.82 009 - 066 0.84°
7 04-21-09 0.80 0.76 004 - 068 0.83 0.09 0.66 0.85
8 . 050509 069 0.75 0.04 0.67 0.83 0.09 0.66 0.84.
9 05-12-09- 075 075 L 004 0.67 0.82 009 066 0.84
- 10 " 06-09-09 0.76 0.75 1 0.04 0.68 0.82 0.09 0.66 0.84

on 06-18-09 0.78 0.75 0.04 " 0.68 0.82 0.09 0.66 0.84

12 07-07-09 0.72 1 0.75 0.04 0.68 0.82 0.09 0.66 0.84

T3 08-04-09 0.78 . 0.75 0.04 0.68 0.82 0.09 0.66 0.84.
14 . 08-11-09 0.81 0.75 0.04 .0.68 0.83 0.09 0.66 0.85
15 09-15-09 0.72 075 0.04 0.68 0.83 0.09 0.66 0.84
16 10-06-09 078 0.75 004 7 068! 0.83 0.09 10.66 0.84
17 10-14-09 0.77 0.76 004 068 - 0.83 0.09 0.66 0.85
18 10-28-09 0.73 0.75 0.03 10.68 0.82 0.09 0.66 0.84
19 11-03-09 0.67 0.75 0.04 0.67 0.83 0.09 0.66 0.84
20 11-17-09 0.79 0.75 0.04 0.67 083 0.09 0.66 0.84

Note: 7-d 1C;¢ = 7-day 25% inhibition concentration. An ion of the

CT = Central tendency (mean ICyy).
S = Standard deviation of the IC,s valuss.

Laboratory Coutrol and Waming Limits .
«Laboratory control and warning limits were established
recommended by USEPA for the test method and endpoint.
S4.10 = Standard deviation corresponding to the 10 percentile CV. {Sa10=0.12)
Sa2s = Standard deviation cor
USEPA Control and Warning Limits
S, = Standard deviation

Susm= Standard d

CV = Coefficient of varigu’dﬁ of the 1C; values.

USEPA. 2000. Und:

ding and A

using the

ding to the 25 percentile CV. (Spz5 =0.21)

ding to the 75 percentile CV.  Sa 75 =0.38)

0N C(

ponding to the 90" pe

in Whole EBluent Toxicity Appli

Organisms obtained from Aquatox, Inc. ~

\

Under the Nati

ntile CV. (Sps = 0.45)

} Pollytant Di

h

Elioni

Laboratory
Control Limits

0.58
0.59
0.60
0.60
0.59
0.60
0.59
0.59

ion Program, EPA-833-R-00-003. US Envira

089

0.90
09

092
091 -

091
050
0.90
091

091

0.91

© 091

091
0N
091

09

0.91
091
091

Sars '

0.28
0.28
0.29
0.29
0.28
0.29.
0.28
0.28
0.28

" 0.29

0.28
0.29
0.29
0.29
0.29
0.29

1029

' 028

0.29

0.46

046

USEPA © .
Warning Limits
CT-Spzs CT+Syg

047 .
047 -
046 .

0.47.

0.46
1046
© 046
047
0.46
0.47
047
0.47
0.47
. 047

10.47.

0.46
047

v

102
(102

1.04
1.05
1.03
1.04

1.03,
1.03'
1.03
1.04
1.03;

ion of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population. BN

Sase

USEPA

Control Limits

-0.41
0.41

. 041

T 042

0.41
0.42
0.41

0.4

0.41
0.41
0.41
0.41
0.42

0.41

0.41
0.42
0.41

CT-Siss CT+S,

107
1.08
1.09

dard deviation of the IC;5 values corresponding to the 10th and 25th percentile CVs. = These ranges are more stringent than the control and waming limits

atox11-17-09
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Test number  Test date . (Control Mean CT
T Survival ' Growth. j
)  (mgflarvae) for f;':/:::ggw“‘ '
1 02-25-09 100 -0.659
2 02-27-09 100 0.578 0.618
.3 03-03-09 100 0.664 0.634
4 03-10-09 = 100 0.661 0.640
5 -03-10-09 100 0.696 0.652
6 04-14-09 100 0.671 0.655
7 04-21-09 100 0.642 0.653
8 105-05-09 - 100 ~ 0:805 0.672
9 05-12-09 100 0.717 " 0.677
10 06-09-09 100 0.703 0.679 -
11 06-18-09 100 0.790 0.689
12 07-07-09 100 . 0.763 ~0.696
13 . © 08-04-09 100 0.692 -0.695 .
14 08-11-09 100 . 0.583 " 0.687
15 09-15-09- 100 0.723 0.690
‘16 10-06-09 100 0.894 0.702
17 10-14-09 97.5 0.758 0.706 -
18 10-28-09 100 0.855 - 0:714
19 11-03-09 100 0.757 0.716
20 11-17-09 . 975 - 0.825 .0.722 :
Note: Cv= Coefﬁcnent of variation for control growth.

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

Environmental Testlng Solutlons, Inc.

Control

Precision of Endpqint Measurenieh‘ts

Pimephales pfomelas
Chronic Reference Toxicant Data

Ccv

(%)

8.2

6.8
8.1
6.8
8.8
10.3

83
-9

7.0
2.5
6.7
5.7
6.2

. 8.0

9.6
12.9
7.6

- 6.5

71
83

Lower CV bound determined by USEPA (10“’ percentlle) 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 dxﬁ’erence between the control and treatment that can be

declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10 per_centlle)

12%. -

Upper PMSD bound determined by USEPA oo™ percentile) = 30%.

ot

for Control
Growth CV (%)

7.5
77

7.7
8.2
8.2
8.2
8.0
7.5
74
7.3
72
7.2
74
7.7
77
77
7.6
7.7

-MSD

0.07
0.08
0.08

0.09

10.09 -
0.08

0.07

007

0.06

0.08

0.09
0.11
0.07

. 0.05
0.08 -

0.12
0.14

© 010

0.07

0.10

PMSD

(%)

TR

13.1

123
129"

12.6
114
11.2

8.4

8.9
10.7

117

14.2
10.7
" 9.3
10.4
13.2
18.3
12.0
8.8
11.8

CT

for PMSD (%)

12.1
12.2
. 124
12.4
12.3
121
116
‘113
11.3
113 -
11.5
1.5
113
11.3
114
1138
11.8
“11.6
11.7

USEPA. 2000. Understandmg and Accounting for Method Vanablllty in Whole Effluent Toxicity Apphcanons Under the National Pollutant Discharge Elimination
Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: - Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA—821 B-01-005. US Envuonmental Protectlon Agency, Cincinnati, OH.

" Organisms obtained  from Aquatox, Inc.
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.

@éﬁiﬁioooo'

Envlronmental Testlng Solutlons, Inc.

Control Growth. e

PMSD (%)

125 _ﬁl T T T T T T T T T T T T T T T T T
® 1.00}
s -
E
=. 075
x| 3
= C
g 050
\ =
gn i
-~ 0.25 t—
? . L
< 30 -
IR
s B i
3 E 20_
29 U
»~ 3 -
T £ [
€ 10F
80 Ut
S = I
E & X

>}

e 0+
U b

30__ .......................................................................... — e
" 20 F
10

Y N N TR NN SRS N NN 1‘1'| R R N T W TR M B

FLIPE B B B I R I o @ A\ ,e N .9 A o .m" »9

oo @”3 VeVt e Qs—" %@“9 ge- ST PN K W RS SRE \\—
Test date

—— Control Reproduction, Coefficient of Vanatlon (CV), or Percent Mnmmum Significant leference
' (PMSD) PMSD is the' minimum 51gmﬁcant difference between the control and treatment that can be
declared statistically significant. : a

— — - Central Tendency (mean Control Growth, CV; or PMSD)
' ~~-~~~-paggwgy11]9ymts (mean Control Growth, CV, or PMSD + 2 Standard Dev1at10ns)
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o Potassium Chloride Chronic Reference Toxicanf Test E S
T (EPA-821-R-02-013 Method 1000.0). -  a
g Species: Pimephales promelas ‘

- 'PpKCICR Test Number: _!3; -

Dilution preparation information: 3 Comments:
KClI Stock INSS number: AN N - B . '
Stock preparation: 50 g KCI/L: . 1
. ) . . Dissolve 50 g KCl in {-L Milli-Q water. ) :
Dilution prep (mg/L) 450 -1 600 750 900 1050
Stock voluine (mL) 9 12 | 1S 18 S 21
Diluent volume (mL) { - 991 988 98s 982 979
Total volume (mL) 1000 1000 ‘ 1000 1000 1000
Test organism information: Test information: A
Organism age:’ Q0-33 WS 0w Randomizing template: | PuRPL L,
Date and times organisms | -y, -\lo-0 - eOO Incubator number and . a€.
were born between: ' shelf location: —~ ]
] Organism source:-- . Aon & KTCA er 1ot Artemia CHM number: Q‘\—M 4y
' ) o Drying information for weight
N ' _determination: '
Transfer vessel - pH=" S.U.Temperature=  °C [ Date/ Time in oven: b 08 WM
information: e S M6 “Initial oven temperature: _ T B
Average transfer volume: | ‘ _ Date / Time out of oven: - 4o
0~-1‘5°5“‘ : 'Q Final oven temperature:- 10 '(
ey Total drying time: - - HOuS
. Daily feeding and renewal infomiation: ‘ ]
Day | . Date Morning feeding _ Afternoon feeding Test initiation, renewal, MHSW
: ’ i ) : or ter_mination batch used .
. Time Analyst Time Analyst | - Time. | Analyst .
0 - | wn-08 —X W00 R 1220 A W-12:04 A
Lolarwod | oo b | oo | M g | M | keneedA
2 W 18-04 od00 |- M MO0 5\ . 20 éT Wi -8
2 1\-20-04 odoo | M | doo M s d‘ - V04 B
‘o -0 o800 X 400 . j 1210 A o ent0d
3 n-12-01 | edoo | M woo. | M % X0 I S R\ )
6 W= 04 o0 | Moo | \2ze | X w1404 |
T wey [ A ,

Page 83 of 102

Control information: - Acceptance criteria | Summary of test endpoints:
% Mortality: . 2.57. _<20% TdayLCy | £106.Y
Average woight per el arvas amm 6o
Average weight per surviving larvae: | 0.84S 2 0.25 mg/laivae LOEC L P - O
_ - , Chv - - L70.2
» o R I 181.3

' SOP AT21 - Exhibit AT21.1, revision 04-01-09
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Environmental Tasting Sclutions, Inc.

" Species: Pimephales promelas = * PpKCICR Test Number: _193 °
Survival and Growth Data :
. Day . Control - 450 mg KCVL 600 mg KCVL

A-|l'B C D | E F G H 1 J K | L"‘
o [ oo (o fro ol || e ||l
| o |10 (10 |00 fiolra|ms]olre |00
2 At lwolw]wo|wo|mw|wln o] mn|o

? wwliolm|w]iolwolo] ol elio] |
4 olwliolq*]lo|w|mf]re]| ]l
s o lio fao |a Jw | wliolw | mw|ro]w]m
6 40 |10 |10 |4 Jio |10 |10 |/0 q'* 101 tof| 10 |
T /‘0“':6 o |a |44 io]io |04 [t [i5]a%

A =Pan weight (mg) '
Tray color code:: yeliow : :

Analyst: Y15~ I10q0 1S9 i3sp sz fiMGgq (134 [ 1268y Payy [lees [i%o e 3y
Date: |5-2%-0A . X S 1 :

B = Pan + Larvae weight

m,

. f\ni)lyst: ML%' 2247 (234 120 |2005 2200 (2133 |2vzz | 20wl 40 |22a8 | TA2 a3 | -
Date: y2.0\-99 - . ' e B

C = Larvae weight (mg)-
=B-A

.01 |8.05 (843 |q.yd | 403 |1,54 |9 | gab [1,14 | 2.48 115 17,84

Weight per initial number
of larvae (mg)

A bH . A 1 \ .
slolelele]elelel el
L 0‘

Q
- o o~ .

‘C/lmhn.l numbe'r (?flaty::‘e o lo - ‘0? o o o o o o [o o
Average Percent ] ) ' ‘ ' :
weight per | reduction i i . .
initial ‘I from control 0.81S 0.133 =) ‘7' (»] 1 gz’ s. \7‘
number of (%) - - . .
larvae smgz

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

Calculations and data reviewed: ‘éi'

Comments:

Page 84 of 102 : e ' SOP AT21 - Exhibit AT21., revision 04-01-09
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.) Envirgnmental Testing Soluttons, Inc. ’ -

.Species: Pimephales promelas | | . ‘ PpKCICR Test Number: - 143
: Survival and drowth Data T
.- Day ~ 750 mg KCVL _900mgKCVL | 1050 mg KCVL
ol o I MINTO][PTO RIS I T]ulvVvIwl/lx
" .~ Jojfwofwo| ]| o]l o]l
] K T sk dA] M| (wA|  dd] A dd
1 o] o |atlio | MsT e [V AT W] e
? wlwo |a |l 1ls|e|[1]4]s? e L
3 604 jiof Y s (s ]a] s]e|s®
- ’ .t P
! &t 8;‘* a |ad] s s| s 434 s s
! \ ) o ¥ 3
S (a2 a 4o s <Y P o] A @
4 "y A A
F ‘ A & & &
7o e [AA A AT s {a 4 [N 2
A = Pan weight (mg) )
ray color code:: Ye\lGu) : . :
Xna)l'ys(t,: E._.gdﬁu e 13,48 4.6 ¢ ,-5,.'5\_‘ 1424 14.749 NS. 24 B3.6a .31 iS.9 19.7214.42 | 1413

| Date: 1021804

B =Pan + Larvae weight - - . .
(mg) : 1705 i i 1.4
Amalyst: LN 2032 {2005 (7243 2040 [z (M54 |ledz w13 14D [is.as 1.
Date: {Z2.091-0F :

C = Larvae weight (mg)

=B-a’ .84 |L31 [ 858619 [4.93]4.25 13,20 2 |1.55 108 (1.3 1)

Weight per initial number N
of larvae (mg) ’ ) % hp\
= C/ Initial number of larvae N \,’

~ | | ' ST N
LIS R RS AR R N
> o o & Jo b S [ > o v

Average Percent- § : . ‘ Ce o

| entper | retuctin a8 | 1637 | 0318 | s4.27| 0.4 | g1.a%
"} number of (%) : : . 1 1 - .
Llavacmp) ) - - ' '

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm= Linusually small‘, A

- lg = unusually large, d&r = decanted and returned, w = wounded. - ' )
S o o } Calculations and data reviewed: g’&

Comments:

. : ' _ Exhibit AT21.1, revision 04-01-09
Page 85 0f102 SOP AT21 Exhl i : revision .
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‘ Pimépl_nales promelas Chronic Reference Toxicant Test
- EPA-821-R-02-013, Methqd 1000.0

- Quality Control i .
Venﬁcatnon of Data Entry, Calculatlons, and Statistical Analyses S
v} Y 3 .
- - - .+ Testoumber: PpKCICR #193
Environmental Testing Solutions, Inc. : C Testdates: November 17-24, 2009
' . o Revuwed by:
T gL | R Taiiiar avmber of | Fiasl acmber of | A = Pas weight | Do Pan v Larvac |Larvac welghi (mp] Welght / Sarviving Mecan weight ] Coclliclent of variation | Weight / Initial aumber | Mean angm Mean -ee.w Taital]  Cocfcicatod ] Perceat redoction frum
KO larvae larvae (mg) . weight (mg) mA-B number of larvae (mg)| Serviving namber of |  Odems weicht por sarviving of larvac (mg) %) " samber of larvae varistion (%) control (%)
< . . . tarvae (mg) mumber of barvae) (%) . (mp) .
] ] A 10 10 13.90 22.97 9.07 0.907 0.907
’ B 10 10 15.09 23.14 8.05 0.805 : 0.805 o : .
Coatrol r 0 10 1358 5201 343 08 0.845 52 0843 975 _04825 . 83 Not applicable
D . 10 9 13.21- 2065 - 7.44 0.827 0.744
i E 10 9 14.99 22.02 7.03 0.781 0.703
F - 10 10_- 13.74 2133 7.59 0.759 0.759 - .
50 G 10 io 12.68 21.22 854 0854 0.803 52 0854 75 0783 84 51
H 10 10 12.51 20.67 "8.16 0816 0816
1 10 9 14.11 21.90 7.79 0.865 - 0.779 ;
J 10 10 14.50 2298 348 0.848 : 0848 i
© o K i0 10 14.06 2121 715 0715 0826 o1 0315 50 ;078 o St
L 10 9 1434 2223 7.89 0.877 0.789
M 10 8 1348 2032 6.84 0855 ] 0.684 ] ) -
: N 10 7 14.64 20.95 631 0.901 . : 0.631 S
750 [ 10 9 13.84 2243 859 . 0.954 0.599 46 0.859 75 - 0698 159 153
P 10 7 1421 20.40 6.19 0.884 0.619
Q 10 4 14.79 1912 433 1.083 0.433 ] B
R 10 5 1529 19.54 225 0.850 0.425
900 s 10 2 362 1682 320 0.800 0.892 144 0320 4.5 0378 157 542
T 10 4 1431 17.65 334 0835 0334
] U 10 2 15.18 16.73 1.55 0.715 0.155
v 10 | 15.72 16.90 118 1.180 0.118 ) 3
1650 W 7o 2 1442 1595 153 0.765 0894 28 0.153 175 L0149 150 819
X 10 2 14.73 16.44 171 0.855 0171
Duncett's MSD value: 0.0975 MSD = Minimum Significant Difference
PMSD: 118 PMSD = Pcmem Minimum Significant Difference

4

PMSD is a measure of test precision. The PMSD is the minimum percem dlﬁ'mnce between the conu'ol and treatment d\a! can be declared statlsncally significant in a whole efﬂuem mxmty 1est.
Lower PMSD bound determined by USEPA (10th percentile) = 12%.

" Upper PMSD bound determined by USEPA (S0th percentile) = 30%.

[

v

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

- USEPA. 20013, 2001b. Final Report: lmerln.bomory Vanablh!y Study of EPA Shortterm Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. E’A 821-B-01 -004 and EPA—821 B-01-005. US Fxxvuonmml Protection Agency, Cincinnati, OH.
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Testing S s, Inc.

Statistical Analyses

EC%9 . 2 7.326 1374.65171 1222.28693 1724.95223

Organisms obtained from Aquatox, Inc.

B Larval Fish Growth ard Survival Test-7 Day Survival
Start Date:  11/17/2009 . Test ID: PpKCICR 8 Sample ID: . REF-Ref Toxicant-
End Date: 1172472009 Lab ID: ETS-Eavir. Testing Sol. | Sample Type: KCL-Potassium chloride N
Sample Date: Protocol: ~ FWCHR-EPA-821-R-02-013 Test Species: " PP-Pimephales promelas
Ci ) .
Conc-mg/L 1 2 3 4
D-Control 1.0000 1:0000 10000 - 0.9000
450 - 0.9000 1.0000 *1.0000° 1.0000
600 0.9000 - 1.0000 1.0000 0.9000
750 . 0.8000 0.7000 0.9000 . 0.7000 -
900 0.4000 '0.5000 - 0.4000 0.4000
1050 02000 . 01000 02000 0.2000
. Transform: Arcsin Square Root . 1-Tailed Number %  Total
Coné-mg/L°  Mean N-Mean . Mean Min Max CV% N t-Stat Critical MSD Resp : Number -
D-Control 0.9750 © '1.0000 13713 . 1.2490 14120 - 5942 4 . R R 40
450 - 0.9750 1.0000 - 13713 1.2490 1.4120 5.942 4 " 0.000 2410 0.1471 ’ 1 40
600 0.9500 L 09744 1.3305 1.2490 14120 7.072 4 0.668 2410 0.1471 2 40
*750 0.7750 . 0.7949 1.0846 © 09912 1.2490 11.294 4 4.696 . 2.410 0.1471 9 ! 40 |
T %900 04250 0.4359 0.7099 - 0.6847 0.7854 7.091 4. 10.836 2410 0.1471 23 ' 40
*1050 0.1750 0.1795 0.4282 - 03218 0.4636 16.570 4 . 15.451- 2410 0.1471 33 il 40
Auxiliary Tests - Statistic Critical - Skew . Kun
Shapiro-Wilk's Test indicatés nonmal distribution (p > 0.01) 091163939 0.884 " -0.1184496 - -0.6290117
Bartiett's Test indicates equal variances (p =0.82) ' 2.20082235 150862722 - ] .
Hypothesis Test (1-tail, 0.05) - NOEC LOEC . - ChV TU MSDu MSDp MSB MSE F-Prob df
-Dunnett's Test : 600 750 1670.820393 0.07612662 0.07923945 0.63093674 0.00745088  7.3E-12 5,18
T vs D-Control . ) ) . .
. . Maximum Likelibood-Probit - : ,
Parameter Value SE 95% Fiducial Limits "t Control Chi-Sq Critical P-value Mu Sigma - Iter
Slope * 11.90075 2.02798845 7.9258926 15.8756075 0.025 0.02529665 7.81472778 A 2.94271355 0.08402832 3
Intercept -30.020498 596965262 -41.721018 -18.319979 a0
TSCR 0.02489373  0.0167698 -0.0079751 0.05776254 .
Point Probits mg/L 95% Fiducial Limits 3
ECO01 2.674 558.771764 439.30398 632.540335 i
ECO05 ’ 3.355 637.528005 533.944092 700.273975
EC10 . 3.718 683.954056 591.864566 740.053467 » '
-EC15 . 3964 717.172783 633.972402 768.743169° 5
EC20 4.158 744.720889 669.099597 792 886858 N
EC25 - - 4326 769.196521 700.275338 814.793373 '
EC40 - . 4.747 834497847 781.392728 877.222284
ECS0 5.000 876.422566 829.69787 922.532758
EC60 - . 5253 920453569 875.571987 976.186221
EC75 T 5.674 998595923 946.148753 1085.24501 N !
EC80 R 5.842 1031.4153 973.075482 1134.89329
EC8S 6.036 1071.03413 100429166 1196.99431 -
EC90 6.282 1123.05276 1043.78666 1281.46378
EC95 - 6.645 1204.83569 1103.60002 1419.80285

atox11-17-09
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Statistical Analyses = | S

\3 Envlionmeh_tal Testing Solutions, Inc.

Larval Fish Growth and Survival Test-7 Day Growth E

Start Date:  11/17/2009 “ - TestID:"  PpKCICR . . Sample ID: - REF-Ref Toxicant -
End Date: 1172472009  ~ "' LabID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: " - Protocol: - FWCHR-EPA-82]1-R-02-013 Test Species: i PP-Pimephales promelas .~ *.
Comments: : : ' » ' o :
Conc-mg/L 1 2 - 3 4
D-Control 0.9070 0.8050 0.8430 0.7440
450 0.7030 ~ 0.7590 0.8540 0.8160,. -
600 0.7790 0.8480 0.7150 .. 0.7890: : ,
756 - 0.6840 0.6310 0.8590 0.6190 '
900" 0.4330 0.4250 0.3200 0.3340"
1050 . 0.1550 0.1180 0.1530 0.1710
: : . Transform: Untransformed ) ) 1-Tailed e Isotonic
Conc-mg/t - Mean - N-Mean Mean . Min Max . CV% . N t-Stat Critical .° MSD ' Mean ‘N-Mean
D-Conwrol  0.8248 1.0000 0.8248 0.7440 0.9070 8.285 4 I g R o 0.8248 10000
450 - 0.7830 0.9494 0.7830 0.7030 - 0.8540 8.441 4 " 0.933 2.180 0.0975 . 07830 09494
600 0.7828 0.9491 - 07828 0.7150 108480 6959 4 0.939 2.180 0.0975 0.7828 - 0.9491
750 0.6983 0.8466 - 0.6983  0.6190 '0.8590 15872 . 4 I -0.6983 0.8466
900 03780 . 04583 03780  ©'0.3200 0.4330 15676 4 03780 - 0.4583
1050 ©  0.1493 0.1810 0.1493 0.1180- 0.1710 14.966 4 0.1493°  , 0.1810
Auxiliary Tests . Statistic . Critical - Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) . 0.93505901 ' 0805 . S 0.079593823  -1.15766298
Bartlett's Test indicates equal variances (p=0.93) = - ) 0.14925823 ' 9.2103405 o n :
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE - F-Prob df

- Dunnett's Test 600. >600 ‘ . 0.09751355 0.11823407 0.002338083 0.00400172  0.57733494 = 2,9
Treatments vs D-Control : . . : . .

T Linear Interpolation (200 Resamples)
‘Point: mg/L SD 95% CL(Exp) Skew

1C05* 444 48 171.45 4333 . - 936:54 -0.1280° _ . : . ;
Icro 671.85 9351 216.91 825.11 -1.2941 . :
IC15 . 745.05 .. 48.64 537.03 808.42  -0.9607
IC20 76801 29.70 64635  .819.59 -1.0239
1C25 787.32 2062° 71296 83530 - -0.5410
IC40 - - 84527 13.72 797.28 882.88 - -0.0132

IC50 C 883.90 13.24 -846.50 793045 03616
* indicates IC estimate less than the lowest concentration T o

B v0>r'gam'sms obtained from Aquatox, Inc. - S ’ . : L ‘ o L  atox11-17-09



Species: Pimephales promelas

* Daily Chemistry:

PPKCICR Test Number: _143

Page 4 of 5

“Analyst
“] Concentration | Parameter -~
R H (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity

CONTROL 1 (ing caco,/L)

Hardness
(mg CaCO5/L)

| Temperature

&)

H (S.U)

DO (mg/L)

Conductivity

450 mg KCVL - (umhos/em)

- | Temperature
(o)

1 a4

pH (S.U) .

DO (mg/L)

. Conductivity

600 mg KCVL | hhos/cm)

Temperature
o)

pH (S.U.)

T3

DO (mg/l)

Conductivity

750 mg KCVL :
me ¥ (umbios/cm)

O 190

1LA0

Temperature
(O '

WA | w4 | we | st

1.8

T pH(S.U)

qug : , ‘24 1!2 R ARV

DO (mg/1)

Conductivity
(umhos/cm)

J
29 L5 o | 1.3

900 mg KCUL

Temperature

&S]

a0 I 0
e Y | WY s

.S
8o
L0
n.§

pH (S.U)

DO (mg/L)

qus | 69 ’).’-}?
B'O_ It L Ao

Conductivity -

1050 mg KCUL | =00 o)

A0

Temperature
&Y

e | e - ,7.4.8_:' 5.0

Conductivity

STOCK (umhos/cm) -

| G&100.

1

Initial Initial _ Final

.6

Initial
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Environmantal Testing Solutlons, inc.

Species: _Pi’m_eghales gromelds

PpKCICR Test Number: _ (43

Page 5 of 5

o Analyst |

Concentration

Parameter

CONTROL

pH(S.U.) .

DO (mg/L)

Conductivity

‘| (umhos/cm)

Alkalinity

(mg CaCOyL)

Hardness
(mg CaCOy/L)

Temperature
Co

450 mg KCVL

pH(S.U)

DO (mg/L)

(umhos/cm)

Conductivity -

Temperature

KKY)

600 mg KCVL

pH (S.U))

DO (mg/L)

Conductivity

‘ (umhos/cm)

Temperature
(°C)

750 mg KCV/L

pH (S.U)

DO (mg/L) -

(umhos/cm)

Conductivity .

| Temperature

(o)

Mg

900 mg KCI'L

pH (S.U)

DO (mglL)

205 | 1@l
Y]

Conductivity
(umhos/cm)

1930

o)

Temperature .

w-€ |

3

|

20
[Auo
™

WA

M. &

R

| 1050 mg KCUL -

pH (S.U.)

2064

32

.93

2.29

3.0

9.3

DO (mg/L)

L

Conductivity
(umhos/cm)

210

Temperature

O

2.8

S

2.0

ALH0
1 w1

olo

-6

QO

4140
1.8

w9

291

~ Page 90 of 102
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Cerwdaphma dubta
Chromc Reference Toxncant Control Chart

41_1 l L l

3 Environmental Testing Solutions, Inc. - . &
S T l T T T T T — bl T —  p— | S —
‘ *"‘1"1'4 |- - .USEPA Control Limits (+ 2 Standard Deviations)
1.12 | ~ T e a P .o [N . . RN - . . Ce e
SRERRREON 993V o
1.06 | =
1'04 B caoc..'...;. .,‘...................-...tD.l.Il'o.o-ol.ll..llclt...‘.g.l....l‘...00 4
B ........-oto -
1.02 - o =k
o I S T T S VN S SN U SO ST WO TP S S S S S R T
2.5 L S B e L B B B
6 . USEPA Warning and Control Limits (75 _'h and 90”"Percen'tile CVs) .- .7
1 20 F . ’ o ) _ ‘ 4
VZ B N : T - ;'...'......'......'.....'..‘.V.-.......'...;"'".......;........'.'."....'...................'..... -3
ﬂ éo sk _"“"f"f- ............ e e | _
e’ B . ' - . . . |
: | 90— 00— 00— 0900009 -0
E_)‘ ,LO ‘ _ . | . O ‘ -
S osh e iteseiiesaaaaeeianeasareseseeesrararateteasssarasesseeerrnseressnssssreeenneines
z - | i _
1 1 1 ! Il 1 | 1 1 1 1 1 ! I 1 1 Il l 11
1'4 R L 1 T b T i T 1 |m | l | [ I | ¥ ]. 1
13 i Laboratory Warmng and Control Limits (10" and 25”' Percentzle CVvs) ]
12+ | S : i
L1+ -
1.0+ =
0.9 — l'...l.‘...I.I.-.......‘.!'..'l...."‘.............'.4....‘......‘.'.'.V....’..‘..'...........I..I. -
.08- 1 L  1 ! | L 1.. ] i |“ 'x‘ L -1.4’ L L ]
) P ®» ¢
o*“ Q*“t,y eﬁ'w @m’f 03,\0‘ e 99‘!“5, W@* oo™ *“ o &Y oY o w@"’@@,\ @“ @»"

: Test date

' e— 7-day IC, = 25% mhxbmon concentration. ' An estimation of the concentratlon of sodxum chlorlde

- that would cause a 25% reductxon in Cerzodaphma reproductnon for the test populatxon
—_— " Central Tendency (mean IC25) ' -

—— - Warning Limits (mean IC, ﬂ: S, 00r S A 75)

Page(!ﬂtr?‘ Iloymts (mean IC,, + S TN 902 OF 2 Standard Dev1at10ns)




Ceriodaphnia dubia
Chronic Reference v"l'"oxicént Control Chart -

Environmental Testing Solutions, Inc. . . : L.

A ) . -State and USEPA Laboratory ’ © Laboratory. B USEPA g .

Test number Teg! date  7-day ICy CcT S Contro} Limits Sato’ ‘Warning Limits Sass Control Limits - Saos Control Limits . CVv.
’ - (g/LNaQl) -(g/LNaCl) - CT-2S CT+28 CT-Sp10 - CT+Sap0  CT-S,ys CT+S8,  CT-Spn "CT +Sas0 *

1 11-04-08 1.07 . ’ . : ) . e . .

2 11-04-08 1.10 - "1.08 - "0.02 1.05° 112 0.09 1.00 117 018 .. 09 - 127 0.49 041 1.75 0.02
3 1202-08 1.06 1.08 0.02 1.04 1.11 0.09 0.99 t.16 0.18 0.89 1.26 048 041 1.74 0.02
4 01-06-09 . 1.05 © 10T 0.02 1.03 1.1 0.09 0.98 1.16 0.18 0.89 1.25 048 041 1.73 -0.02
5 02-03-09 ° 1.05 1.07 .-0.02 1.03- -1.10 0.09 0.98 1.15 018 - 0.88 125 0.48 041 1.73 0.02
6 02-24-09 - 1.07 1.07 0.02 1.03 110~ 0.09 098 LiS 0.18 0.89 1.25 - 048 041} 1.73 0.02
7 03-10-09 1.07 1.07 0.02 1.04 110 0.09 . 058 - LIS . 018 0.89 1.25 0.48 X .6¢ 041 1.73 - 001
8 04-14-09 1.09 - 1.07 002 1.04 10 : 009. 098 TO116 0.18 08 . - 125 048 0.59 0.66 0.41 1.73 0.02
9 05-05-09 1.07 . 1.07 0.02 1.04 110 ~ 009 0.98 1.16 0.18 ' 0.89 125 048 0.59 . 0.66 0.41 1.73 0.01

10 05-05-09 1.08 107 0.02 1.04 1.10 009 099 116 0.18 0.89 . 125 0.48 0.59 *0.66 0.41 173 0.01 .
11 ’ 06-09-09 1.07 T 007 0.01- 104 110 0.09 0.99 1.16 0.18 0.89 1.25 048 0.59 . 0.66 041 1.74 0.01
12 06-09-09 1.07 1.07 0.01 1.04 1.10 009 | 099 1.16 © 018 . 089 125 0.48 0.59 “ 0.66 041 1.74 0.01
13 06-18-09 1.06 1.07 0.01 104 . 110 009 - 098 1.16 0.18 0.89 1.25 048 0.59 ', 0.66 - 041 1.73 0.01
14 07-07-09 1.06 1.07 001 1.04 1.10 0.09 0.98 116 0.18 089. 125 048 0.59 " 0.66 041 1.73 0.01:
15 : 08-04-09 1.07 ) 1.07 0.01 1.05 1.09 009 0.98 - 116 0.18 -0.89 1.25 0.48 0.59 , 0.66 0.41 1713 001~
16 08-04-09 1.09 1.07 0.01 1.05 1.10 0.09 0.99 . L6 0.18 0.89 - 1.25 0.48 0.59 . 0.66 041" 1.74 0.01
17 ©09-1509 1.05 1.07 0.01 1.04 110 009 098 ¢« L16 0.18 0.89 125 - 048 0.59 ) 0.66 041 . L73 0.01
18 10-06-09 1.08 1.07 0.01- 1.04 1.10° 0.09 - 0.99 - L16 " 0.18 - 0.89 125 0.48 0.59 0:66 041 1.73 0.01
19 © 10-14-09 1.07 1.07 0.01 ° 1.05 1.10 009 099 1.16 018 . 089 1.25 048 0.59 557 0.66 0.41 1.73 0.01
20 ' ll-10-09 1.07 1.07 0.01 1.05 1. lO 009 - 099 1.16 0.18 0.89 1.25 048 0.59 1 55 - . 0.66 .0.41 174 0.01

Note:  T-dICy = 7-day 25% mhlbmon concentration. An estimation of the concentration of sodxum chloride that would cause 2 25% reduction'in Cenodaphma reproduction for the tut populanon
: ' CT = Central tendency (mean 1Cy5). ' : . :

S = Standard deviation of the IC,; values. . . ) B
LLaboratory Control and Wamlng Limits =~ . ' ) — - '
Laboratory control and warning limits were established using the smndard deviation of the lCzs values correspondmg to the 10th and 25th percentile CVs These ranges are more stringent than the control and warning

limits recommended by USEPA for the test method and endpoint. . : L
Sato = Standard deviation corresponding to the 10® percentile CV. (S, 1o = 0.08)
. Sa2s = Standard deviation corresponding to the 25® pen:enu!e CV. (Sazs = 0 17)

. USEPA Control and Warning Limits '

SM, Standard deviation corresponding to the 75® percennle CV. (Sa35=045)
L . Sais= Standard deviation correspondmg 10 the 90° percenule CV. (Spe0 ™ 0 62)
. CV= Coeﬂ'xclem of variation of the ICys values,

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

1




Precision of Endpoint Measurements

Ceriodaphnia dubta
Chromc Reference Toxncant Data

?@QQ‘

\3 EnvlronmehtalTestlng Sclutlons, Inc;‘ o

. Test-. Contro i< Control Mean :+

~number T est date --Su lval Reproductlon . T “‘f"‘MSD PMSD - CT T e
' for (fontrol Mean - for Control ' o » ’ :
(%) (offspring/female) Reproduction - - (%) Reproduction (%) - for PMSD (%)
i (offspring/female) » CV (%) .
1 -11-04-08 100 323 : . 5:1 . .22 . 68
2 11-04-08 100 . 315 31.9 6.2 5.6 2.4 77 . 72
3 12-02-08 100 315 31.8 46 53 2.5 8.0 7.5
4 01-06-09 100 332 321 - 40 4.9 2.0 6.1 7.1
.5 02:03-09 100 314 320 66 . 53 1.9 60 69
6 02-24-09  100: 322 . 320 60 . 54 - 18 5.7 6.7
-7 03-10-09 100 . 319 30 - 58 55 2.6 82 - 69
8 04-14-09 100 339 0 322 67 - S6 ... 20 ... 58 - 68
9 050509 100 336 . 324 43 . 55 23 . 68 6.8
10 05-05-09° 100 . .346 326 17 N 22, 65 68
11 06-09-09 100 31.3 325 6.4 5.8 21 . 67 - 6.7
12 .06-09-09 100 . 31.1 324 94 6.1 2.6 8.3 .69
13 . 06-18-09 100 323, 324 13 6.2 19 58 6.8
14°  07-07-09 1000 © 299 322 .. 33 . 60 22 - 72 6.8
15 08-04-09 100 304 321 ., 47 - 59 2.2 7.3 '6.9
16 ~ 08-04-09 100 32.0 o321 5.1 5.8 22 69 6.9
17 0915097100 - . 316 . 320 - 54 587 22 - 70 7 69
18 -~ 10-06-09 100 314 . 320 43 57 24 7.6 - 6.9
19 10-14-09 100 333 - . 321 35 5.6 26 17 7.0
20 . 11-10-09 100 . 340 S 322 62 . 56 2.6 7.7 7.0
-Note: ) Cv= = Coefficient of variation for control reproduction

" Lower CV bound determined by USEPA (1o percentlle) 8.9%. V
Upper CV bound determined by. USEPA (90'h percenule) 42%
~ MSD = Minimum ngmﬁcant Difference
PMSD = Percent Mmlmum Significant Difference : i
B _PMSD is a measure of test precision. - The PMSDis the minimum. percent dlfference between the control and treatment that can
be declared statistically s1gmﬂcant in a whole effluent toxicity test. . ~ -
Lower PMSD bound determined by USEPA (10'h percentile) = 13% .

" Upper PMSD bound detérmined by USEPA ©o* percentile) = 47%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)’

USEPA. 2000. Understandmg and Accounting for Method Vanablllty in Whole Effluent T0x1c1ty Apphcatlons Under the Nanonal Pollutant Dnscharge
A Ehmmanon Program. EPA-833-R-00-003. US Environinental Protection Agency, Cincinnati, OH.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efﬂuent Toxmty Test Methods,
- Volumes 1 and 2-Appendix. EPA-821-B- 01 -004 and EPA-821-B-01-005. US Env1ronmental Protection Agency, Cmcmnatl OH.

v 11-10-09 -
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Ceriodaphnia dubia
Chromc Reference Toxicant Control Chart
Preclsmn of Endpomt Measurements
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Test date

—e— Control Reproductlon;iCoefficlent of Variation (CV),.or Percent Minimum Significant Difference
- (PMSD) PMSD is the minimum 31gmﬁcant dlfference between the control and treatment that can be o
declared statistically sngmﬁcant n ’ » L » =

: —- Central Tendency (mean Control Reproductlon CV,or PMSD) :
Paﬁmbylmmns (mean Control Reproductloin, CV,orPMSD = 2 Standard Deviétions)‘_
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Environmental Testing Solmu. Inc

- Sodium Chloride Chronic Reference Toxicant Test
(EPA-SZI-R-02-013 Method 1002.0)

o . Species: Ceriodaphnia dubia
o | CdNaCICR #:'__100

Dilution preparation information: ’ ‘ Comments:
-NaCl Stock INSS number: INSS el i -
Stock prcpanmon 100 g NaCV/L: .
: e Dissolve 50 g NaCl in 500 mL Milli-Q water.
Dlluuon prep gmyl_.) 600 - 800 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 source mformatwn. , . Test information: -
Organism age: ‘< 24-hours old Randomizing template color: oL
Date and times organisms were born l\ 10-0% O\o‘lO <o )\\D Incubator number and shelf - | .
between: - . location: . Z& 3
Culture board: \\-ss-cﬁ\ [N - : L
Replicatenumber: { ! | 2 [ 3. | 4 [ 5 16 (7] 8 ]9 {10} YWTbatch: . 10-0b-0A
Culture board cupnumber: |} | & [A | V[ D [0S [ [ 2V 24 : i
Transfer vessel information: .~ | pH="LYA S.U._ Temperature = 'l.\\-& °C | Selenastrumbatch: J1-0l-04
Average transfer volume (mL): 0.0315 .4 » . )

Daily renewal information:

" Day ~ Date Test initiation and feeding, MHSW - |- Analyst
i . renewal and feeding, or batch used .
. *termination time .
B ETY s ndoin | L
oloarea | wowe 1woedA | A
2 204 wes - waeda | A
3 I>cA oS wsrA A ;\
fooleney | s | pean | 88
O 1 onson 1028 | nmzaa | 4f
6 1\-16-09 103D Wiz- A
7 - .
1)-11-09 | A1 8
Control information: . . Acceptance criteria Summary of test endpoints:
1 % of Male Adults: - o7. £20% 7-dayLCs [ 21400
% Adults having 3" Broods: - | - (0o, 280% I NOEC 400
% Mortality: [ 520% “J LOEC ' . LO00D
Mean Offspring/Female: 3-] (o) - 215.0 offspring/female ChvV 84N
%CV: J 27 <400% G 1 5120

Page 95 of 102" - S SOP AT14 - Exhibit AT14,1, revision 04-01-09
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o Uuwooo

A ‘Spééies:%ACeriodthnia dubia ! ~ CdNaCICR#: _{00
~ CONTROL S Survival and Reproduction Data ‘

_ Replicate number
Day 1 2 {3 |‘'4d 5 6 7 | 8 9 10
U Young produced oY ile) g o Ol O O &) O 10O ‘
Adultmortality . § - \_| \— — | U || N\
! .2_" “|. Youngproduced | 0O o) 0 O =O 01O O 1 0O ‘
© 70 17 Adult mortality - [V L L L - (VY N N [ ) - _
3 .. | Young produced o O o O Q 6 (@) O . (e} Q
- Adult mortality | ] o] [ | — L — |
4 Young produced S S S | 41T S S S (VS e b\
Adubtmortality | ] N | A f A O] Mt A ] A\
5 Young produced | {2y ol o] W ovn] vy v v
Adult mortality ] O] D e ] — ] _
6 Young produced (o) [o X 8 5 O O O (@) Q—
, Adutmortality | \__T \_ | "\ | W N ] ] A
7 Young produced ik \lo W \S LY 1t R e O AR o [\ i_ _
‘ Total y.oung produced a | 3 AV (|33 |3 | ad | 35S 37_ . 3\
Final Adult Mortality T — = |\ L N R L
| X for 3™ Broods o1 XK ST X T =T &< 7% AN

Note: Adult mortality (L = live, D = dead), SB = split brood (smgle brood split betwcen two days), CO = carry over (offspring -
carried over with adult during transfer).

Concentratwn.
% Mortality: o
v N ] Mean Offspring/Female:. 4.0
600 mgNaCl/L .+ - Survival and Reproduction Data -
. . - Replicate number -
Day . : 1 2 3 4 - 8 -6 7 J : 9 10
1 . | Young produced f) O &) Q O | O O Q1O 10 1|
" Adult mortality AR S S - (WY L
2 Young produced Al 8 o &) & -(l"} (&) Al O O-uﬂ
Adult mortality | . ol u wlu ol ]
-3 Young produced ﬁ O_[ Fﬂt |l Q (@) (@) (@)
" Adult mortality o -« ol \— | . L - ] —
4 Young produced |- —i L 'S sl sl . s1.4 S | SIS |
Adult mortality o ] L
5 Young produced \y | W) V2 [ V3| M ) 13 \3 13 1L ‘
Adult mortality LS i N (S - Ly I - L -
6 | Young produced IS [@) 0- O 6 [} 0 Q Q
o Adutemortatiy | L | Lo | C ] L] L _ A\ v o L
7 Young produced § 14 i \1 v VT \ L | 11 15
Total young produced 33| a8 | 33 ‘as 1™ 23 3s | 32| as | 30
Final Adult Mortality. . L _ - | | | U B T | -

Note: ‘Adult mortality (L = live, D = dead), SB = spht brood (smgle brood split between two days), CO = carry over (offspring
carried over with adult during transfer)

": . Concentratton
' - | % Mortality: : ‘ 07
Mean Offspring/Female: 4.0 |
N % Reduction from Control: |- O7.. |

- Page 96 of 102 SR SOPAT14—ExhibitAT14.l,revisioan}-Ol-_()9
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) f'_Surv_iAm.l and Reproduction Data

" 'Species: Ceriodaphnia dubia

,.«,800in'ingaCl/L e e
- e o o _ Replicate number
.- -Day -~ b ) 213 . 4 S | 6 7 8 9 10
¥ 1__| Young produced | . Ol ol Ol ol Ol o Q o | O o
1. . Aduttmortatiey - L] L\ ] A ] W] ] U L
] 2 | Youngprodueed L. . O | A | O 1 OC1- Q1 O O C o (oF .
1 Adultmortaity | — | [ A L ) A
=3 | Young produced ol O Ol O (@) Ol O Ol OO
7 Adult mortality U [~ |
4 Young produced S S| 1 < § S S S S S
Adult mortality Ml ] L ] ] L] )
5 Young produced v VL WD L 1O XSG V. vl | VO
Adult oortality —| w “ N Y L L ) S ) W .
6 Young produced 0. (@) Ql IO &) () o o 5-1
“Adult mortality S . - N A SN - |
_ 7 Young produced Y [y v 18 e [ I"‘\ : i 14 ‘K
‘1 Total young produced ) 3\ ay 3"\ ’ J6 3\ 3\ 33 [ as : al a\
Final Adult Mortality (- [ L U e I Y N -

Note: Aduit morality (L =live, D= dead), SB= spht brood (smgle brood split between two days), CO = carry over (offsprmg
camed over with adult during transfer). ) , ,

Concentration. . C
% Mortality: on.
Mean Offspring/Female: %, 0
, o . : % Reduction from Control: | 2.9"7.
1000 mg NaCVL . R Survzval and Reproduction Data
: . Replicate number
Day 1 p 3 4 5 s | 7 s | 9 ] 10 |
1. Young produced >y ) Ol D e O O O O 5-_ :
_ Adult mortality )| O ) [ N ) [ ) L
2 Young produced () ‘5 Ne) O Ol O] &6l ol ol
Adult mortality L L L ] N
3° | Youngproduced | © | O &) 57 1l O10 10 10 Q
4 Adult mortality S O D D O N D e e
: 4 Youngprodueed |- 4 | Q| N [ ¢ 4 | S [ 3 S CHES
(- S Adult mortality R R S Y Y Y -
o ' . 5 Young produced 101 1y i\ 1) % L] 1t o TE— I3
’ Adult mortality w - o - — ;HE- S -
e . » 6 - Young produced .| O Os-lﬁ-a 1 O Ol 0 o Q 0
R Adult mortality Cf ol o L L _ L L
' 7 Young produced . | S | 1\ \§ (e RUECIR NIRRT 171
. %: Total young produced 124 33 30 7.« 30 31 a) - zﬁ _1-_2 1 2 "l
. o Final Adult Mortality Nl o _ | L | U o L
. ' Note: Adult mortality (L =live, D= dead) SB = spht brood (smgle brood split between two days), CO = carry over (offspnng
) ', carried over with adult dunng transfer). : ,
o L . e - ' Concentration:
: ' . S o " | % Mortality: O1.
. A I ' Mean Offspring/Female: 30.M
S A % Reduction from Control: { 0.7

Page97o0f102 = SRR - SOP AT14 — Exhibit AT14.1, revision 04-01-09
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Gotrorereatal Ring Sedlons, Inc.

Q/uo'oo .

. Species:. Ceriodaphnia dubia CdNaCICR #: __.L__OQ
: ’: 1200 mg NaCI/L ‘ ** Survival and Reproduction Data

- Replicate number , . -
5 Day 1.] 2 3 4 5 6 7.1 8 ] 9.1 10
ol 1" | Youngprodiced | ol olo lO ) 6 Ol . olLO.l o
. Adult mortality _ ] ] ] o O ] )
i Yamgeroeed | O O T O O] O Ol . o]l O]l OO
o ’ CL T Adult mertality” §- 0\ \ | L N I - ) & - ——
.. .« ] - 3...| -Young produced Olo | O O O [®) Ol O @] (@) ;
o Adult mortality ol — (U B N e e e T Al
4 Young produced 3 q 3 S s 13 D ) ~\ \-\
Adult mortality ul ] | [ I I S L
‘5 Young produced Q- S S (o) £ 10 O 4 1 & :
Adult mortality 1 I o] e ] ] |
6 Youngproduced | .| Q- S (8] (@) (@) o | O @)
C T Aduitmortaliy (| W] W |\ | N~ ] T ] o] ]
7 Young produced é= <, 4 Q 1 ;| 1 Q q A j_
.Tot‘al young produced - 20 l\‘\' i1 | 10 00 ZD 1) AV | 20 L8
Final Adult Mortality L N W [ A - e L L ) W .
. Note: Adult mortality (L = live, D= d:;d-),ﬁzsplit brood (single brood split between two days), CO = carry over (offspring .
carried over with aduit during transfer). S
Concentration:
% Mortality: ~_O1.
Mean Offspring/Female: .9
~ o . . _ % Reduction from Control: | 50.37.
1400 mngaCl/L o """ Survival and Reproduction Data . ‘
: : : . B . Replicate number . -
Day - 1 2 3 4 5 6 7. 8 9 10
1 Young produced é 10) O O | O 0O 0O O (@) . -
Adult mortality Ul W . (W L N - (-
2 Young produced 6 ®) 9 B ' 6 @) Ol O 5 .
Aduit mortality O o o W O [ L L\ B
3 Young produced | - O | 5 5= O Q @) é OO
Adult mortality Y S S - i —
4 Young produced | (1 \ () O O |- Q9
"~ Adult mortality | | | ] ] —] - | N I
[ Young produced - O O | > s 310 0 | O
1™ Adult mortality | “— Y -
6 Youngpreduced § A | O .| O (@) 01 01 Ol 1 210
_ Adult mortality Ll o - O - U L [ S o W
7 | Young produced 1] é § 1.0 Y -1 ] } L
~.§ Total young produced q ~‘ ‘ q 21 - ‘ l"l;.' 0 35 v b 2N |
‘Fmal Adult Mortality - | W ) N Y L I o ) N [,
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days) CO = carry over (offspring
carried over with adult durmg transfer).
Concentration:
% Mortality: Ol
Mean Offspring/Female: 1.9
) % Reduction from Coatrol: | 1.8 T
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" C @.ql.fo 66 2304,

Ceriodaphnia dubia Chronic R.e.ference Toxicant Test
EPA-821-R-02-013, Method 1002.0 '

RSN A P

- Lower PMSD bound determined by USEPA (10nl pcrcenule) = 13%. L
- Upper PMSD bound determined by USEPA (90 percentile) = 47%. . R :
‘Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectlvely, of PMSD data ﬁ'om EPA's WET lnterlaboratory

3 _Environmental Testing Solutions, Inc. Quallty Contro' :
: . s Venﬁcatlon of Data Entry, Calculatlons, and Statlstlcal Analyses Do _ ‘
Test number o CdNaCICR #100
_ mtdms - " November 10-17, 2009
: Revelwed by '- ,’v A 'M/N—-——"
_ Concentration “Replicate number : Survival { Average reproducnon " Cocfficient of | Perceat reduction from
" (mg/L NaCl) i 2 3 4 5 6 7 § - 9 10 (%) (offspring/female) ""“'°“ (%) control (%)
" Control 36 31 36 33 36 34 35 - 32 36 | 31 100 | . 340 . }i P63 Not applicable
600 33 38 33" 35 36 33 35 R 35 30 " 100 : 340 66 - 0.0
800 34 34 34 36 31 31 | 33 35 3 31 1w | 330 o 57 | 2.9
1000 29 33 30 29 |30 [ m 31 29 28 34 | w0 | 304 7 |F ez 106
1200 20 14 17 10 20 | 20 13 17 .20 18 100 169 o 208 | so3
" 1400 9 7 9 2 7 12 10 5 6 12 100 7.9 ol s o398 . 768
Dunnett's MSD value:- ,MSD‘ Minimum Significant bifference
" PMSD: PMSD= " _Percent Minimum Significant Difference

PMSD is a measure of test precision.- The PMSD is the minimum percent dlfference between the control and treatmem that can be decla.red stanstlcally
significant in a whole effluent toxicity test. - Lo A .

Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 20013, 2001b. Final Report lnterlaboratory Vanablllty Study of EPA Short-term Chronic and Acute Whole Effluent Toxu:xty Test Methods, Volumes 1 and 2-Appendlx EPA-821-B—01 004 and“EPA-SZl -B- 01-005
US Envuonmental Protection Agency, Cincinnati, OH. vt

vig L



201 fo 001 9304

0000

-\ Environmental Testing Solutions, Inc.

 Statistical Analyses

DI SRR PRI

Ceriodaphnia Survival and Reproduction Test-Reproduction —

Test ID:

REF-Ref Toxicant £

Dunnett's Test : 800 1000

" Start Date: .11/10/2009 CdNaCICR ‘ Sample ID: U
End Date:  11/17/2009 ‘LabID:  ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride - "/ &
Sample Date: Protocol:  FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia® * - " . -
Comments: ) ) ' L L R N
Concmgll 1 2. 3 4 50 6 A 8 9 10

D-Control . 36.000 31.000 36.000 33.000 36.000 34.000 ~ 35.000 32.000 36.000 31000
6000 33.000 38.000 33.000 35.000 36.000 33.000  .35.000 32.000 35.000 30000 .Y
800 34.000 34.000 - 34.000 36.000 31000 31.000 33.000 35.000 31.000 31000 5 .
1000 29.000 33.000 - . 30.000 29.000 30.000 31.000 31.000 29.000 28.000 34000, : ¢ L
1200 20.000 . 14.000 17.000 10000 - 20000 - 20.000 13.000. 17.000 20.000 18.000 ; . '
1400 9.000 © 7.000 9.000 2.000 7.000 12000 . 10.000 5000  6.000 12000 2y
i . " _Transform: Untransformed . ) . 1-Tailed : . <Isotonic
_Concmg/lL _'Mean  N-Mean __ Mean __ Min Max__ CV% N t-Stat Critical MSD ' Mean . N-Mean
D-Control 34.000 1.0000 . 34.000 31.000 36.000 - 6201 10 - . 34000 - 1.0000
600 34000 .  1.0000°  34.000 30.000. 38000 6.649 10 . 0.000 2.287 2.604 34.000 1.0000
800  33.000 0.9706- 33.000 31.000 36000 5714 10 0.878 2287 2604 7 33000 . 09706
*1000 - 30400  0.894} 30.400 28.000 34.000 6241 10 . 3161 2287 - 2.604 30400 08941 -
*1200 16900 04971 . 16.900 10.000 20000 20771 10 15.015 2287 2604 16500 0.4971
*1400 7.900 0.2324 7.900 2.000 12.000 39783 10 22.917 2.287 2604 . 7.900 0.2324
Auxiliary Tests .~ . Statistic Critical " . Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.85725808 1035 -0.4383847 0.05843284
Bartlett's Test indicates equal variances (p = 0.27) 6.40927744 15.0862722 R
Hypothesis Test (1-tail, 0.05) NOEC LOEC ‘- ChV TU MSDu MSDp ___ MSB MSE - F-Prob _df
894.427191

2.60422823 0.07659495 1213.54667 6.48518519  8.2E-33 5,54

Treatments vs D-Control

Linear Interpolation (200 Resamples)

v

1169.42431

1229.62477

Point mg/L SD _95% CL Skew

1C0S T853.846154 68.891583 658.291667 950.259615 09158
IC1I0 - 984615385 37.1605902 889.984375 1018.01841  -0.4734 A

IC15 102222222 10.1708642 ;1001.41628 1040.13001 0.1120 i

IC20 1047.40741  9.4426387 1027.71794 1065.06914  ~0.2104 : '
IC25 1072.59259°9.34744229  1054.19332 1087.34371 0.2270 f

- 1C40 " 1148.14815 11.8528783 1126.04654 1168.22075 04312

1C50 119851852 16.0574224 0.4948




Lrvweees

Emvironmen; a"ulhwmll n Inc .

 Species: Ceriodaphnia dubia ~

Page 5 of 6 '

CdNaCICR #: _[0D

<’:«‘?.-

' Daily Chemistry:
e 3 0 1 2 ;
N RO " Analyst | VAL ha—-
| Concentration” Parameter
i ‘ pH (S.U.) A8 | 995 | 293 M1 8 I
DO !m& L) A : - lq fe
Conductivity '
| (umhos/cim) 3400 330 S0
Alkalinity - . : .
CONTROL | L) vl
' Hardness ,
| (mg CaCOy/L) 40
Temperat X N , i1
CE’;‘Pera uﬂre .,:‘ A ®O ™. ¢ -,_..‘."4“ “\ ¢ g
1B G0) : K]
- o (mgy 3
- ' Conductivity :
600 me N?CVL. {umhos/cm)
' Temperature : 1w
(OC) ! - . ) * . ‘ 4
H (S.U) 1A Y e | 181 T :5 o
DO (mg/L) , 3.8 . e :
Cong Conductivity
800 mg NaCl/L mhos/cm) - | | | |
(Tog")""’"”‘“’e. wWq | M9 | Mg | A e | g
PpHS.U) 935 Qs A | el
. DO (mg/L) 25 36 3 Ao
Conductivity , L
1?00 mg.NaCI/_L _ (pmh:s/clml) Zi0. 2200 | ,
corertr ) | v wa A W | w
TeHEU) 136
DO (mg/L) KEd
o Conductivity '
1200mg NaCVL | ' hosiem) | 202D
.'(I;f:l;‘pe'rature‘ ) ‘2;‘.? . , i .
H(S.U) N | 36S [ 34% | 965 | 9ed | 929
DO (mg/L) Qs O o 7. :
; : Conductivity. ’
-1.40_0 me Na;CVL (umhos/cm) 2120
. ({E‘;Perature '2.‘{ ',
, Conductivity .
- STocK (aahovcm)

Page 101 of 102

Initial

Initial Initial. " ||
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Enviroamental ITIMIWS lutlons, nc.

Species: - C.’é;'}odagh'nia dubia

. :CdN:‘aClCR #: 100 u e

Page 6 of 6

Page 102 0f 102 -

e s e 2 A ,Day — —
.. Analyst.] - c - [l L=V T TR
Parameter
PH (S.U) 298 158 -] 143 | 332 1 3Fw | Ael | 49, | 9.5
DO (mg/L) : . 1. 1.5 | Quo . .| 8.0 8.0 .
Conductivity : ~
(pmhos/cm) 363 345 38 2
Alkalinity
|mgcacoyy) |\ e\
Hardness i ’
(mg CaCOy/L) K a0
A " (T)é’)nperat“re .l"\'-\ 15!0 u.g 'L\‘.“ ‘ .u't'% 15-\ . 15‘2 1s.0
TeHEU) qel 17163 1 rus {939 £33 T36A Tade T2 ]
. DO (mg/L) +3 . . . . 8.1
] Conductivity
600 mg NaCVL (umhos/cm) "D 10
(og;lperature ‘L‘t\ A M. € 2.0 1%, *£.0 ~ 194) 28.0 25.0
PH(S.U.) 16806
o , DO (mg/L) 23
Conductivity .
800 mg NaCl/L (umhos/cm) Q.ao
‘| Temperature w1 b . \
. (oc) N X . + 0. ‘
- IpPHG.U) 2en I e | 134 981 1330 | 909 | 2.ec j—}uu
N DO (mg/L) 3.6 . 13 - . 35 2 31, 8.2
| 1000 mgNacLL a;;;::é;g:)w 2320 2300 4350 23305
" opperrwre | WA o | o | dee f e | w0 | W0 |
f‘k | pH (S.U). " ew L1111 10w | 260 LAK4 1332 1 260 | 93
) . DO!mg/L) : Q,B i . g 0 -5- 6o ) . -
I 1200 mg NacL &‘:ﬂ;ﬁi‘;‘;’ 2710 | |
» (Dg;lperature . 24.4 1.9 ?.‘l-‘\ - 15,0 § M4 4.9 1$.0
! pH(S.U) 264
B A DO (mg/L) . 2.9
s ' Conductivity -
| i 1400 mg NaCUL | (ibovemy” | 8140 | |
| (%mmmre R R I T .l 5.0 | W
; Initial » Final Initial Final Initial

Final -

1" " SOPATI4 - Exhibit AT14,1, revision 04-01-09




PERMITTEE NAME/ADDRESS  (Include Facility Néme/Locaﬁon /.ﬂD_.iffefent)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

. Form Approved. _ .

MAJOR
Name__ _T_\_’.A__S_EO_QQYﬁH_Nl_JSL_E_A_R P_U_'\_NI_ L DISCHARGE MONITQRING REPORT (DMR} (SUBR 01) OMB No. 2040-0004
Address_P.O.BOX2000 . - - : . L ‘
_ __ _(NTEROFFICESB-2A-SQN) _ _ _ _ _ . TN0026450 103 G F - FINAL
— . _SODDY-DAISY.TN 37384 . _ _ __ _ __ PERMIT NUMBER DISCHARGE NUMBER | LOW VOL. WASTE TREATMENT POND
Facility _ TVA - SEQUOYAH NUCLEARPLANT : _ : EFFLUENT
. locatio  HAMILTONCOUNTY . . . MONITORING PERIQ - ‘

. YEAR DAY YEAR | MQ - DAY :

- ‘ i NO DISCHARGE i
ATTN: Stephanie A. Howard ‘From| 09 | 12 | 01 | TOo| 09 | 12 | 31 [:]

: . . : NOTE: Read lnstructlons before complelmq this form. .
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION: “ | NO; |FREQUENCY | SAMPLE
I : : L > lex | OF 1 TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM' . | UNITS | ANALYSIS
PH SAMPLE Xdevedk ek s RkkRkkkk T . e e de 3 . ] 13731 |. GRAB "~
o , ) MEASUREMENT : 72 : 8.2 -2 0:
00400 1 0 'O o
EFFLUENT GROSS VALUE INIMU
SOLIDS, TOTAL SUSPENDED SAMPLE 56 81 " S
‘ o MEASUREMENT ‘

00530, 1 0 O ' 'LBS/DY
EFFLUENT GROSS VALUE B :
OIL AND GREASE - LE 26

] MEASUREMENT ' ,
0056 1 00 0 . . LBS/DY
EFFLUENT GROSS VALUE - AV Y MO AVG _
FLOW, IN CONDUIT OR THRU © SAMPLE . 1.196 1.446 ' 0’3 Hddk Ak k kkk ke -
TREATMENT PLANT MEASUREMENT .
50050 1+ 0.0 n MGD
EFFLUENT GROSS VALUE

L : - SAMPLE
ok MEASUREMENT |’
SAMPLE -
MEASUREMENT

MEASUREMENT

SAMPLE

1 Certify under penalty of law that this document and all attachments were prepared under my

_DATE

"NAME/TITLE PRINCIPAL EXECUTIVE OFFICER i - ; TELEPHONE

g N direction or supervision in accordance with a system designed to assure that qualified personnel g / / u‘i/k ' —

Christopher R. Church properiy gather and evaluate the information submitted. Based on m{) Imcf;utry c:‘ the pe;son or - : s
Lo . persons who manage the system, or those persons directly responsible for gathering the - i T e B . )
: : . - . ‘Jinformation, the information submitted is , to the best of my knowledge and belief, true, Environmental Manager SQON & WBN . 423 -843-7001 10 01 07

- Sequoyah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SICNATURE OF. PRINCIPAL EXECUTIVE . L
. information, including the possibility of fine and imprisonment for knowing violations. N : AREA ‘ 5 - -
TYPED OR PRINTED ! _ OFFICER OR AUTHORIZED AGENT _ NUMBER. - |YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

(Reference all attachments her

2 cope |-

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

- Page 1of 1




" PERMITTEE NAME/ADDRESS (Include Facmty Name/Location if D/fferent)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

Form Approved.

MAJOR
Name _ TVA- SEQUOYAH NUCLEAR PLANT  DISCHARGE MONITORING REPORT . (OMR) (SUBR 01) OMB No. 2040-0004
AdeeS__S _pPOBOX200 _ _ __ __ _ _ : F o
. _(NTEROFFICESB-2A-SON)_ _ _ _ _ _ _ _ TN0026450. 107 G F - FINAL : _
— . _SODDY-DAISY.TN37384 __ ____ _ __ _ i PERMIT NUMBER DISCHARGE NUMBER | METAL CLEANING WASTE POND
Facility. _TVA:- SEQUOYAH NUCLEARPLANT__ ' EFFLUENT  ~ -
locatio _HAMIWTONCOUNTY _ ——MONITORING PERIO S
- YEAR | MO [ DAY YEAR | MO | DAY -
: : o : _NO DISCHARGE -
: i ‘. From| 09 [ 12 | 01 | TO| 09 | 12 | 31 ‘ :
ATTN Stephame A', Howard ) ) . : NOTE: Read nnstructlons before comoletmq this form.
ERE PARAMETER - QUANTITY - OR LOADING - QUALITY OR CONCENTRATION - . % | NO. |FREQUENCY | SAMPLE
ERTE ' = . s - EX | OF TYPE
. i AVERAGE MAXIMUM . | UNITS MINIMUM AVERAGE MAXIMUM - UNITS ANALYSIS ‘
P VEASUREMENT | T T 8.0 e 8.7 1 0. 7/31 | GRAB
00400 1. 0 0O

" |EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 -0 O
EFFLUENT GROSS VALUE

- -SAMPLE

OIL AND GREASE

Joosse 1 00

EFFLUENT GROSS VALUE

MEASUREMENT

PHOSPHORUS, TOTAL (AS P) -

§ .

looses * 1. 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

COPPER, TOTAL (AS cu)

01042 1 0 O
EFFLUENT GROSS VALUE

- SAMPLE
MEASUREMENT

IRON, TOTAL: (AS FE)

01045 1 0 O

MEASUREMENT

MEASUREMENT |

T kkeRkdkdk

SAMPLE |

e Je J de e de e ke

Fekdddhkk

Ahkhkkkk

e e e de ke ek

dedekekdkkk

ke dok ok ke

Fdrdededkdodk ke

-SU

‘19

kdeok dededkk

[T

hdedkhdkkdkk

19 | 0

7/31

7731 .

COMPOS

GRAB |

kdek

dededekekkkok
*h C~

*‘*******

e e e e e de e e

dededek ik

+ MGIL

19

Canden

*kdkkdhk
"k

dekdde

ke

50050 1 0 0

EFFLUENT GROSS VALUE

EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU SAMPLE
TREATMENT PLANT MEASUREMENT

0.021

Rk

Kk kbl

03

MGD

e e dede ek ke ok

sk ok ok ke

MGIL

19

MGIL

1o

MGIL

ddedkkdkkkdk T
: < *x ()

7/31

CALCTD

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER I Certify under penalty of law that this document and all attachments were prepared under my O ‘ ' ) TELEpHONE DATE
= direction or supervision in accordance with a system designed to assure that qualified personnet i { )O‘L - . -
Christopher R. Church properly gather and evaluate the information. submitted. Based on my inguiry of the person or E A ; [ i
. ’ . persons who manage the system, or those persons.directly responsible for gathering the . g - SON B e - - _
. e . information, the information submitted is , to the best of my knowledge and belief, true, Environmental Mana.ger QN & WBN 423 " - 843-7001 10 | i 01 07
Sequoyah Site 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 imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA .| - NUMBER YEAR| MO DAY

TYPED OR PRINTED : : ) . vCODE' 3

"COMMENTS AND EXPLANATION OF ANY VIOLATIONS

(Refer ence all attachments her

The Metal Ponds (Outfall 107) were dlscharged dlrectly to the LVWTP (Outfall 103) on 12/3/09, 12/8/09, 12/1 0/09 12/15/09 12/16/09, 12/17/09 and 12/22/09. No phosphorous bearmg cleaning solutions

were used.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

~Page 1 of 1



PERMITTEE NAME/ADDRESS (include Fécility Name/Location if Different)

NATIONAL POLLUTANT. vDISCHARVGE ELIMINATION SYSTEM (NPDES)

CHLORINE, TOTAL RESIDUAL

50060 1 0 0
EFFLUENT GROSS VALUE

- SAMPLE
MEASUREMENT

dedkdedededkk Yedk s de ek sk ok

SAMPLE
, MEASUREMENT

T kdkmdkkkk [ s . C
, : _ 19

» Mo

MAJOR Form Approved.
name__TVA - SEQUOYAH NUCLEAR P—L,_\-NT_ o DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) _OMB No. 2040-0004
Agmeis _poBOX2000 _ __ _ T ’ ; : E :
- _UNTEROFFICESB-2A-SQN) _ . TN0026450 110 G F - FINAL .
~~~~~ SODDY-DAISY. TN 37384 PERMIT NUMBER DISCHARGE NUMBER RECYCLED COOLING WATER-
Facility __TVA- SEQUOYAH NUCLEARPLANT _ _ _ - o S
Locatio _ HAMILTON COUNTY . _ " MONITORING PERIO EFFLUENT | T
. . YEAR _DAY - YEAR | MO | pay : .
e - ' *** NO DISCHARGE -XX e
ATTN: Stephanie A. Howard From| 09 | 12 | 01 Tol| 09 |12 | 31 - :
. : NOTE: Read mstructlons before comoie(mq this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY | SAMPLE
TR , : : o EX: OF TYPE
L v .AVERAGE MAXIMUM UNITS . MINIMUM AVERAGE MAXIMUM *:"" UNITS | ANALYSIS
TEMPERATURE, WATER DEG. “SAMPLE S S me—— : Fr—— P . '
CENTIGRADE . : MEASUREMENT : 04 . e
o010 2 0 0 i DEGC
INSTREAM MONITORING
PH . SAMPLE Farr— ) .
. , | MEASUREMENT 12
00400 1 0 0 su
EFFLUENT GROSS VALUE MINIMUM: :
SOLIDS, TOTAL SUSPENDED SAMPLE dekd Rk Fkkkkkkk L kkkkkkR P T o
. : MEASUREMENT 19 .
00530 1 .0 O " MGIL
EFFLUENT GROSS VALUE , b } :
OIL AND GREASE - “ RAREEAS 19
00556 1 0 0 MGIL
|EFFLUENT GROSS VALUE :
FLOW, IN CONDUIT OR THRU SAMPLE HhAR K TREA SRR Sekkdkk ok o
TREATMENT PLANT MEASUREMENT . :
50050, 1% 0 0 - S e
EFFLUENT GROSS VALUE -

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

| Certify under penalty of law that this document and ali attachments were prepared under my

TELEPHONE™ ~

y - ) DATE
direction or supervision in accordance with a system designed to assure that qualified personnel )éj w\aﬁ & Qqélom
Chnstopher R. Church . properly gather and evaluate the information submitted. Based on my inquiry of the person or . i . E T
persons who manage the system, or those persons directly responsible for gathering the .
s h Site Vice President information, the information submitted is , t:me best of my knowledge and belief, true, Environmental Manager SQN & WBN 423 843-7001 10 01 07
€quoyan Siie Vice Fresiden accurate, and complete. | am aware that there are significant penaities for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE . .
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHO?IZED AGENT AREA | NUMBER YEAR| MO DAY
TYPED OR PRINTED v - - - CODE 1 A .

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments hE/

No Dnscharge this Perlod

A qum 33201 (RE\_I 3/99)

1

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS  (Inciude Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR o - Form Approved.

Name ___TVA - S_EO_UO_YAH_NUCLEI}B _P_ULNI— _ . DISCHARGE MONITQRING REPORT (DMR) : (SUBR 01 o S N OMB No. 2040-0004
Address_P.0 BOX2000 _ _ _ . __ — Lo S : ‘ — " '
— __ _(NTEROFFICESB-2ASQNL_ "~ _ _ _ _ _ . . . -~ " TN0026450 , 110 T F - FINAL
ety _f_%_DD_Y_DﬂSLT_N 37384 . . PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility _-TVA-SEQUOYAH NUCLEARPLANT : ' o ’
Locatio - HAMILTON _co_urm_ . , 4MDNlT ING PERIOD EFFLUENT - ,
o . N . ! YEAR DAY . YEAR M—:ML » NO DISCHARGE - whk
ATTN: Stephanie A. Howard - ' - - From| 09 12 01 T,o 09.| 12 | 31
: : : NOTE! Read instructions before completlnq this form.
PARAMETER QUANTITY OR LOADING -OUALITY oR CONCENTRATION - . NO.- {FREQUENCY,| SAMPLE
e ’ R : _ - - _ EX.| OF. TYPE
T . AVERAGE MAXIMUM - UNITS MINIMUM . AVERAGE MAXIMUM ! | UNITS | - | ANALYSIS
1C25 STATRE 7DAY CHR ' SAMPLE ekekdedede ke L dekkkk ok 1 ) deokkobak ek ok re— ’ 1 '
[CERIODAPHNIA = . MEASUREMENT s ‘ ' ' v :
TRP3B- 1. 0 0
EFFLUENT GROSS VALUE \
1C25 STATRE 7TDAY CHR - SAMPLE Fededededed ik dekededed e dede i U X : | FEkkdkkk - ****'****.
PIMEPHALES = = . | MEASUREMENT : o '
TRP6C 1 0 0 ' :
EFFLUENT GROSS VALUE -
SAMPLE
MEASUREMENT
S tm . - | SsAMPLE
T MEASUREMENT-
- SAMF;L-E
- MEASUREMENT
SAMPLE .
MEASUREMENT |.
SAMPLE B
MEASUREMENT
NAME/TI'ﬂ.E PRINCIPAL EXECUTIVE OFFICER |} Certify under penaity of taw that this document and all anachme;'lts were prepared unﬁer my, . S — ! TELEPHONE . DATE
; - t ~direction or supervision in accordance with a system designed to assure that qualified personne! /me Q : -
R “Christopher R. Church property gathér and evaluate the information submitted. Based on my inquiry of the person or (S A : B : .
. L : persons who manage the system, or those persons directly responsible for gathering the : . . - .
PV .. information, the information submitted is , to the best of my knowledge and-belief, true, Enwronmemal Manager SQN & WBN .| 423 ° 843-7001 . 10 | O1 07
Sequoyah Site Vice Pre5|dent accurate, and complete. 1 am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE .
information, including the p055|blllty of fine and imprisonment for knowing violations. - ’ T ar A
TYPED OR PRINTED , . . ) » . OF»FICER OR AUTHORIZED AGENT COE)/-; NUMBER YEAR| MO | DAY

) COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference al attacl]ments her.
No Discharge this Period ’

EPA Form 3320-1 (REV 3/99) * Previous editions may be used : ) : o o o o v ... -+ -~ Pagelof 1.



F‘ERM]TI"EE NAME/ADDRESS (lnclude Facility Name/Locat/on if leferenl)

Name_ - TVA - SEQUOYAH NUCLEAR PLANT

‘ ATI'N Stephanle A. Howard

‘NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE MONITORING REPORT (OMR}

TN0026450 116 G
_PERMIT NUMBER DISCHARGE NUMBER
L —MONITORING PERIO
EAR DAY | . - ‘LYEAR Day -

From| 09 | 12| 01 | To|[ 09 | 12 | 31

MAJOR i ‘ Form Approved.-
(SUBR 01)

F - FINAL
BACKWASH
EFFLUENT

~* NO DISCHARGE E

OMB No. 2040-0004

NOTE Read mstructlons before completmq th|s form.

S .. . | sAMPLE
o | MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

. SAMPLE.
MEASUREMENT

PARAMETER QUANTITY OR LOADING OUALITY OR CONCENTRATION -+ - NO. |FREQUENCY | SAMPLE
' : - L EX OF TYPE
- » > - AVERAGE MAXIMUM . UNITS MINIMUM . AVERAGE MAXIMUM ~ UNITS | 'ANALYSIS :
DEBRIS, FLOATING (SEVER'TY) ’ SAMPLE dededekdek ke RhkdkA Ak " ko k e 0 a 0 1731 VISUAL -
' . . MEASUREMENT ' 9A o o
101345 -1 -0 0 . PASS=0
EFFLUENT GROSS VALUE O TOTA FAIL=1
OIlL AND GREASE VISUAL ) SAMPLE Jed v dedekR 0 : : R dededededede kg dkk AR kR L e V|SUAL
: + | MEASUREMENT -94 :
84066 1 0 O YES=1 s
EFFLUENT GROSS VALUE NO=0
' SAMPLE
MEASUREMENT

Christopher R. Church

Sequvoyéh Site Vice President

TYPED OR PRINTED

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

properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations,

Environmental Manager SON & WBN | 54

TELEPHONE | DATE

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

843-7001 10 | Ot 07

AREA NUMBER YEAR| MO | DAY
CODE - -

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference a// attachments her
Operatlons performs visual |nspect|ons for floating debris and oil and grease dunng all backwashes.

: EPA Form 3320-1 (REV'3/99)

Previous eqitions may be used

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM. (NPDES)

MAJOR

Form Abproved,

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

Eam_e_»_"-_T!A;'_s_E‘QE"C_’_YAHﬁU_CI;EALR_ E_ULNT_ o ' DISCHARGE MONITQRING REPORT (DMR} (SUBR 01) OMB No. 2040-0004
Address _ P.0.BOX2000 " ‘' _ _ . . — ‘ : : ‘
— _ _ T(NTEROFFICESB2ASON) _ ' ¢ - L TN0026450 | 117 G| F-FINAL -
_ ____ _SODDY-DAISY.TN 37384 _ _ PERMIT NUMBER DISCHARGE NUMBER BACKWASH
Facilitv. __TVA - SEQUOYAH NUCLEAR PLANT _ _ - : FFLUENT
locatio _ HAMILTONCOUNTY ' NITORING PERIO E .
T . YEAR | MO | DAY YEAR | MO | pay : s
. . : - *** NO DISCHARGE
ATTN: Stephanie A. Howard . From|'09 | 12 | 01 | TO| 09 | 12 | 31 T L] e
' : R i : . o NOTE: Read instructions before completing this form.
PARAMETER " QUANTITY OR LOADING QUALITY OR CONCENTRATION | NO. |FREQUENCY | SAMPLE
: : ' : o EX | ,OF - | TYPE.
—_— : ' AVERAGE MAXIMUM UNITS MINIMUM "AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE hidd i id dedekdeddkekok - ool dodeted Sakdkhdok 0 e 0 173 VISUAL
R o MEASUREMENT : 9A e
01345 1 0 0. "PASS=0
" [EFFLUENT GROSS VALUE FAIL=1
OIL AND GREASE VISUAL SAMPLE dededededede ek 0 [Pr—— —— e " 0 1/3 VISUAL
o . MEASUREMENT 94 ‘
84066 1 0 O v
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Cettify under penalty of law that this document and all attachments were prepared under my ’ - ) - TELEPHONE DATE
- —direction or supervision in accordance with a system designed to assure that qualified personnel M L0 & - ) W’
‘Christopher R. Church - [properly gather and evaluate the information submitted. Based on my inquiry of the person or - . - R . _ _
.- . -|persons who manage the system, or those persons directly respongible for gathering the : : N
C : . . - infofmation, the information submitted is , to the best of my knowledge and belief, true, Environmental Manager SQN & WBN 423 843-7001 10 | 01 07
. Sequovah Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false Tl .
. . ot ton. inchuding th Dty of fine ard et { for knowing viola SIGNATURE OF PRINCIPAL EXECUTIVE
. W3 h information, inciuding the possibility of fine an: |mprn§onmen 8 Wi ! VI 10NS. - AREA MB Y AR MO DAY‘
- TYPED OR PRINTED _ . . . . QFFICER OR AUTHORIZED AGENT Py NUMBER E )
.COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments her - .
- Operations performs visual inspections for floating debris and oil'and grease during all badkwashes. N "
. EPA Form 3320-1 (REV 3/99).. Previous editions may be used - - Page 10of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different)
Name_ _TVA - SEQUOYAH NUCLEAR PLANT

' }ATI‘N: Stephanie A. Howard _

: DISCHARGE MONITORING REPORT

- NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

(DMR)
: (SUBR 01)

S : .~ TN0026450

118 G ,‘ F - FINAL

I ' _ .~ PERMIT NUMBER _DISCHARGE NUMBER

MONITORING PERIQ

" EFFLUENT

YEAR | MO | DAY | AR

12 | A

; ‘ , From 09 | 12 { 01 |. TO| 09

Form Approved.
OMB No. 2040-0004 -

WASTEWATER & STORM WATER

DAY | .. NG DISCHARGE  [XX] ***

NOTE: Read instructions before completing this form.

v

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

PARAMETER "QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.. |FREQUENCY | SAMPLE
: : EX OF TYPE
AVERAGE . MAXIMUM UNITS . MINIMUM AVERAGE MAXIMUM UNITS', ANALYSIS
E OXYGEN, DISSOLVED (DO) SAMPLE kkkkkkk AkhAhARk . 2 3 ek kR Rk ..
. S MEASUREMENT . .19
00300 1 0 0 . MGIL
EFFLUENT GROSS VALUE =
SOLIDS, TOTAL SUSPENDED . SAMPLE AR e n r——— prvT——
: ' MEASUREMENT | 19
Clooszo 1 o0 o MGIL
|EFFLUENT GROSS VALUE ‘
SOLIDS, SETTLEABLE SAMPLE ek Aok [ ] o sk dddkkk *kkkkk ]
MEASUREMENT 25
00545 1 0 ) 0 tﬁ*t.
EFFLUENT GROSS VALUE b :
\FLOW, IN CONDUIT OR THRU ~ SAMPLE 03 ERAA KR [ Sdkdedkk o
- [TREATMENT PLANT MEASUREMENT :
50050 1 0 O MGD .
EFFLUENT GROSS VALUE

. NAME/TlTLE PRINCIPAL EXECUTIVE OFFICER |} Certify under penalty of law that this document and all attachments were prepared under my [ “TELEPHONE DATE
- g - direction or supervision in accordance with a system designed to assure that qualified personnel W t/( -
o Christopher R. Church property gather and evaluate the information submitted. Based on my inquiry of the person or ‘

. - . A Lo . . persons-who manage the system, or those persons directly responsible for gathering the . C

s h Site Vice President " |information, the information submitted is , to the best of my knowledge and belief, true, Environmental Manager SQN & WBN 423 843-7001 10 01 07

-oequoya ite Vice Fresiden accurate, and complete. | am aware that there are significant penalties for submitting false - SIGNATURE OF PRINCIPAL EXECUTIVE
L . -jinformation, including the possibility of fine and imprisonment for knowing yiolations. : . AREA | - NUMBER YEAR| M DAY
‘ TYPED OR PRINTED i _ N : » OFFICER OR AUTHORIZED AGENT poviel ) ) 0
* COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments her . :
Durmg this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall , B
Page 1 of 1

EPA Form 33201 (REV 3/99) Previous editions may be used



