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

June 12, 2012

Ms: Christina Morgan

Tennessee Department of Environment
and Conservation

Division of Water Pollution Control

Enforcement & Compliance Section

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Dear Ms. Morgan:

TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) -
NPDES PERMIT NO. TN0026450 - DISCHARGE MONITORING REPORT (DMR) FOR
MAY 2012 : ‘

Enclosed is the May 2012 Discharge Monitoring Report for Sequoyah Nuclear Plant. On
May 24, 2012 at 15:27 Eastern Daylight Time (EDT)-visible oil sheen was identified on the
east side of the essential raw cooling water (ERCW) intake building at SQN on the
Tennessee River.

The source of the oil sheen was caused by an oil drip pan overflow located at the C-B
ERCW traveling water screen gear drive. The leak was immediately secured and the
discharge was stopped. The estimated quantity of oil discharged is less than one gallon.
Because the oil spill occurred in a low flow area and favorable meteorological conditions
(light winds, no rain), the water was fairly stagnant and the sheen was easily contained and
cleaned up utilizing absorbent booms and pads. TVA provided oral notification to Angela
Young of the Chattanooga Environmental Field Office via voice message on May 24, 2012.
Documentation of the incident and corrective actions are being performed in accordance
with the site’s Corrective Action Program.

In a letter to Mr. Vojin Janji¢ dated December 21, 2011 SQN notified TDEC of upcoming
activities for the installation of pilings into bedrock to support a crane during the Unit 2 Cycle
18 refueling outage scheduled to begin in October 2012. This project is complete and
resulted in the discharge of approximately 700 gallons of water through the SQN low volume
waste treatment process. The results for the pH and TSS collected during discharge have
been incorporated into the DMR. The results for the TRC have been included as an
attachment to the Outfall 103 reporting form.

If you have any questions or need additional information, please contact Brad Love by email
at bmlove@tva.gov or by phone at (423) 843-6714.
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Ms. Christina Morgan
Page 2
June 12, 2012

| certify under penalty of law that this document and all attachments were prepared under
my direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of
the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. | am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.

Seuoyah Nuclear Plant

Enclosures

cc (Enclosures):
Chattanooga Environmental Field Office U.S. Nuclear Regulatory Commission
Division of Water Pollution Control Attn: Document Control Desk
State Office Building, Suite 550 Washington, DC 20555

540 McCallie Avenue
Chattanooga, Tennessee 37402-2013



NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name __ _TVA :_SE_QU_OEH_NEC_L_E_A-R_PL_AE o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  _P.O.BOX2000 __ __ __ .
 _ _(INTEROFFICEOPS-5N-SQN)__ _ _ _ _ _ _ TN0026450 101 G F - FINAL
— . _._SODDY-DAISY TN 37384 _ _ _ ____ _  __ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE ”
Facility__ _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTONCOUNTY __ _ _ — _ _— — —  — MONITORING PERIOD EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE bl
ATTN: Brad Love From| 12 | 05 | 01 To| 12 | 05 | 31 l:l -
. NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING "QUALITY OR CONCENTRATION NO. FRE%UENCY SAMPLE
EX F TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE [P PP - P P 394 0 31/31 |RCORDR
CENTIGRADE MEASUREMENT : 04
00010 1 O PERMIT RRRRRIRR RERNRRRR whan RRRRRRAR HERRR RN Req. Mon. DEG.C. CONTI | CALCTD
EFFLUENT GROSS REQUIREMENT DAILY MAX NUOUS '
TEMPERATURE, WATER DEG. SAMPLE RRRRERIR Tkkrk R - RRRKRAERE TRRRRRRK 28.3 04 0 31/31 | MODELD
CENTIGRADE MEASUREMENT :
00010 Z O PERMIT T RERRARAK o RRRARARE RRRRRRAR 305 DEG.C. CONT! | CALCTD
INSTREAM MONITORING REQUIREMENT ' o DAILY MX : NUOUS |
TEMP. DIFF- BETWEEN sAMP. & SAMPLE ARERARER E2 2 22243 - a2 22222 *kkkkihh 1 04 o 31 /31 CALCTD
UPSTRM DEG.C MEASUREMENT
00016 1 S PERMIT RRRRRRRR CORRRRARRR Hhak KRRANRRR L kRRARRRE . 3 ] DEG.C. CONT! | cALCTD
EFFLUENT GROSS REQUIREMENT e - DAILY MX “NUOUS 3
FLOW, IN CONDUIT OR THRU SAMPLE [ 1719 03 ERRERREN Addadd ] FedekRk ARk - 0 31731 }RCORDR
TREATMENT PLANT MEASUREMENT
50050 1 O RE glljsliné:\IENT | peeaen Req. Mbn_. ‘ MGD f***’f*f*- Lo e *ERRRRES i | CONTI |RCORDR
EFFLUENT GROSS e . DAILY MAX v Co o ~ | NUOuUs - '
CHLORINE, TOTAL RESIDUAL SAMPLE [P Tkt - PP 0.019 0.034 19 0 18731 GRAB
MEASUREMENT ’
50060 1 0 __PERMIT : | RRRRRRRR RRRAARRR ek it LI - “‘0_1 T 01 MGIL FIVE PER| CALCTD
EFFLUENT GROSS REQUIREMENT. o ‘MOAVG | DAILY MAX WEEK |
TEMPERATURE - C, RATE OF SAMPLE fubuialoialabeie 0 62 balaiainialaled haisailalaieled . 0 31/31 | CALCTD
CHANGE MEASUREMENT
82234 1 0 PERMIT RRRRRRRS 2 DEG RRERRRTR RERRARAR KRRRARK bkl CONTI | CALCTD
EFFLUENT GROSS REQUIREMENT DAILY MX | C/HR NUOUS |
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT . . S
. /’74/; /’) |
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel |¢ g
John T. Carlin properly gather and avaluate the information submitted. Based on my inquiry of the person or v 4 %V\/
pers who mai the system, or those per: direct! ible for gathering th s f H
s Site Vice Presi infor:astion_ the i?!?gr?nationysubmi:t);d is, to thseot?:sl l;:m; l:z;sv?::lgeeandr g:lie?‘,r l{:ge' :ccurate, 4 e Vice President 423 843-7001 12 06 12
equoyah Site Vice President and complete. | am aware that there are significant penalties for submitling false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT /(\:I(R)%I:E NUMBER YEAR| MO | DAY

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

No closed mode operation. Veliger monitoring data is included as an attachment. B/CTP chemical injections during this period included 1. Floguard MS6236 (max. calc. conc. was 0.032mg/L--limit
0.2mg/L) 2. Biodetergent 73551 (max. calc. conc. was 0.032mg/L--limit 2.0mg/L) 3. Spectrus CT1300 (max. calc. conc. was 0.041mg/L--limit 0.050mg/L).

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




Mean# of OTES: %

Sample Date Mez‘;'l # o o settiers _ V' sampleDate  Asiatic Water | GCATION SUB LOCATION Gr':vid :si:tic COLLECTED BY
m3 Temp. (*C) Temp. ("C)

Clams/m3 Clam
01/03/2012 14 100 26  01/03/2012 0 26 1-25-545 PKS
01/10/2012 o 0 9 01/10/2011 0 9 RCW WBE
01/17/2011 0 0 10 01/17/2011 0 10 1-ISV-24-1234 PB
01/24/2012 0 0 13 01/24/2012 0 13 1-25-545 WDT
01/31/2012 0 0 176 01/31/2012 0 176 1-25-545 CR
02/07/2012 0 0 12 02/07/2012 0 12 1-25-545 BB
02/14/2012 0 0 8.3 02/14/2012 0 8.3 : 1-24-1234 WE
02/21/12012 0 0 265 02/21/2012 0 26.5 1-25-545 CR
02/28/2012 0 0 1.1 02/28/2011 0 111 1-I1SV-24-1234 WBE
03/06/2012 0 0 1.7 03/06/2012 0 11.7 1-iISV-24-1234 WBE
03/13/2012 0 0 13 03/13/2012 0 13 1-1SV-24-1234 WBE
03/20/2012 0 0 14.6 03/20/2012 0 14.6 1-1SV-24-1234 WBE
03/27/2012 1623 1.3 17.2 03/27/2012 0 17.2 1-1SV-24-1234 WBE
04/03/2012 229 0 18 04/03/2012 0 18 1-1SV-24-1234 PB
04/10/2012 79 20 22 04/10/2012 0 22 1-1SV-24-1234 PB
04/18/2012 326 5 18.8 04/18/2012 0 18.8 1-18V-24-1234 MJW
May 2012 No Samples Collected



NATIONAL POLLUTANT DISCHARGE ELIMINATION S\YSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name TVA fEJU_OY_AH_N_P_‘EEAR_PLANI o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 ___ _ __ _ _ _ _
_____ T(NTEROFFICEOPS-5N-SQN)__ _ TN0026450 101 T F - FINAL
———____SQDDY-DAISY, TN 37384 __ __ _ _ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101 .
Facility _TVA- SEQUOYAH NUCLEARPIANT
Location _HAMILTON COUNTY __ _ _ _ __ —— == MONITORING PERIOD EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE e
ATTN: Brad Love From|. 12 | 05 | 01 | To| 12 | 05 | 31 [ ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE kit d ] Stk hkk P >100.0 buduiabuioddd hdahabiddeddd 23 0 1/180 {COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 PERMIT HRRNRARN ) iiid 43.2 v KRRRARE xxaxssexn” | PERCENT SEMI | COMPOS
EFFLUENT GROSS REQUIREMENT MINIMUM B ‘ ANNUAL |- -
1C25 STATRE 7DAY CHR SAMPLE RRRRARERE ARRKRANN . >100.0 ThhRRRAR RARRRRAR 2 0 1/180 |COMPOS
PIMEPHALES MEASUREMENT 3
TRP6C 1 0 PERMIT - ARRRRRAR REKRRARR il 43.2 RRARRRRK ARARRERE PERCENT SEMI COMPOS
EFFLUENT GROSS REQUIREMENT MIMINUM ANNUAL | °
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQU!REMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
) PERMIT
REQUIREMENT" . ;
: 2 n [ 7
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penalty of law that this document and all attachments were prepared under my [ [ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personne| — ay
John T. Carlin properly gather and evaluate the information submitted. Based on my inquiry of the person or { 2N
persons who manage the system, or those persons directly responsible for gathering the . / S I(el4i0e President
h Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, accurate, | 423 843-7001 12 06 12
Sequoyah Site Vice Presiden and complete. | am aware that there are significant penalties for submitting false information, . SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations. T
TYPED OR PRINTED FEICER OR AUTHORIZED AGENT (A:?)%?s NUMBER YEAR| MO | DAY

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

Toxicity sampling was performed May 6 - 11. The report is included as an attachment.

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

Page 1 of 1




NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name _TVA:_SE_(.JU_OY_AH_N_L_’E}_EAR_PLAE o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  PO.BOX2000 _ __ __
_____ _(INTEROFFICEOPS5N-SQN)__ __ _ TN0026450 103 G F - FINAL
_______SODDY-DAISY, TN 37384  __ __ __ ___ _ __ __ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND -
Facility,__TVA- SEQUOYAH NUCLEARPLANT __ __
Location _HAMILTON COUNTY __ _ _ _ __ _ —— —— MONITORING PERIOD EFFLUENT
YEAR | MO DAY EAR | MO DAY
Py *** NO DISCHARGE e
ATTN: Brad Love From| 12 [ 05 | 01 | To| 12 | 05 | 31 L]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE AR ARAA A J— . 7 TRARRRER 9 0 15731 GRAB
MEASUREMENT 12
00400 1 0 PERMIT RRARRRRR R3] i 6 . ARTARARR B 9 - (1] THREE/ GYRAB;
EFFLUENT GROSS REQUIREMENT , MINIMUM MAXIMUM , WEEK -
SOLIDS, TOTAL SUSPENDED SAMPLE ERRRRRAR TRRERAAR - ARRIRIRR 7 9 1 0 2131 GRAB
MEASUREMENT 9
005360 1 O PERMIT RRRRRRNE P T— " kAR AR 30 100 MGIL TWICE/ | GRAB
EFFLUENT GROSS REQUIREMENT MO AVG | DAILY MX MONTH
OIL AND GREASE SAMPLE ARRRARAK RhRRA KK - [ — <5 <6 19 0 2131 GRAB
MEASUREMENT
00556 1 O - PERMIT T RARRRARR *s T 15 . 20 MGIL _TWICE/ | GRAB
EFFLUENT GROSS REQUIREMENT A MO AVG | DAILY MX MONTH'
FLOW, IN CONDUIT OR THRU SAMPLE 1.038 1.216 03 alelabniviaialel boalnialadnioid HARERRER . 0 | 31/31 [RCORDR
TREATMENT PLANT MEASUREMENT
50050 1 O PERMIT ‘Req. Mon. Req. Mon MGD RRRRRARR HARRRRRR RARRRRER " _ SEE |RCORDR
EFFLUENT GROSS REQUIREMENT | " O AVG | DAILY MX PERMIT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT . - .
REQUIREMENT /
/ 7‘7: /] 4
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my / TELEPHONE DATE 1
direction or supervision in accordance with a system designed to assure that qualified personnel
John T. Carlin properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directiy responsible for gathering the ©; President N
ite Vice Presi information, the informaticn submitted is , to the best of my knowledge and bslief, true, accurate, ; 423 843-7001 12 06 12
Sequoyah Site Vice President and complete. | am aware that there are significant penalties for submitting false information, SWBE/OF PRINCIPAL EXECUTIVE
including the possibility of fine and impriscnment for knowing violations.
TYPED OR PRINTED QOFFICER OR AUTHORIZED AGENT é%%ﬁé NUMBER YEAR|! MO DAY

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

Outfall 103 TRC analysis collected during discharge of Steam Generator Process Water from drilling core pilings is included as an attachment.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



DMR Attachment

Outfall 103: TRC Sample collected during discharge of Steam Generator Project
discharge of process water from drilling core pilings. Reference DMR Cover Letter.

Outfall 103

Date/Time Collected TRC Analysis Date/Time Analyst

. 5/15/20121711:10 0.03 mg/L - 5115120121/ 11:24 MLW




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DMR MAJOR Form Approved.
Name _ TVA-SEQUOYAH NUCLEARPLANT =~ DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004 -
Address PO.BOX2000 __ _ ________ __ __________
_ ___ _(INTEROFFICEOPS5N-SQN)__ _ _ __ _ TN0026450 110 G F - FINAL
— ____.SODDY-DAISY, TN 37384 ___ __ __ _ ___ _ _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilty _TVA- SEQUOYAHNUGLEARPLANT__ _ _ _ _ -
Location HAMILTONCOUNTY _ _ _ _ _ MONITORING PERIOD EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE | XX| ***
ATTN: Brad Love From| 12 | 05 | 01 To| 12 | 05 | 31
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE ARRRRRRR RR KRR A AR .- RhkRhRhR Aeddedded Ak
CENTIGRADE MEASUREMENT 04
00010 1 0 PERMIT ARERIARK KRAKURRE b RRRRARRR RRERRRRR REPORT DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT ‘ * DAILY MX UouUS
TEMPERATURE, WATER DEG. SAMPLE RRARRRTR KRRKTRRE - RERAAREE AR AK
CENTIGRADE MEASUREMENT 04
00010 zZ 0 PERMIT ) pETITIIIT . t****’t»ﬁ*'i“\A b ****g_ﬁ*f‘ - i i S 30 5 ’ ) DEGC CONT|N CALCTD
INSTREAM MONITORING REQUIREMENT . C DAILY MX uous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE AdRkkkddh Fededdddik - Fekkkkhkk wRAhkkhh
UPSTRM DEG.C MEASUREMENT 04
00016 1 0 ) PERMIT T ARRRARAR RRRRRRAR - bl wRkRARAR RXARRRAR 5 DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT ' DAILY MX uous
FLOW, IN CONDUIT OR THRU SAMPLE ATk R® 03 T [Frrowe. PR -
TREATMENT PLANT MEASUREMENT
50050 1 O REgEghéaENT R Req'_Mon.' | MGD ‘ *u****:' “ . ARk ‘ ******** " CONTlN RCORDR
EFFLUENT GROSS VALUE : , DAILY MX' R UoUS
CHLORINE, TOTAL RESIDUAL SAMPLE wrmwrenn Hmaarn - e
MEASUREMENT 19
50060 1 O PERMIT xkERRRR RRARARRR > . 04 - .01 . MGI/L “Five per |{-CALCTD
EFFLUENT GROSS VALUE REQUIREMENT MO AVG | DAILY MX ‘Week
TEMPERATURE - C, RATE OF SAMPLE RERERERK KRRRRRRK RRRRRRRR RRERRRRK -
CHANGE MEASUREMENT 04
82234 1 0 PERMIT | RRRRRRAR 2 . DEGC RERRERRR RRRRRRAR ARRRKAIR bl CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX ’ * Uous
SAMPLE
MEASUREMENT
PERMIT .
REQUIREMENT . L
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[! Certify under penaity of law that this document and all attachments were prepared under my 7 TELEPHONE DATE
direction of supervision in accordance with a system designed to assuse that qualified personnet
John T. Carlin properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the e Vice\President .
. . ident information, the information submitted is , to the best of my knowledge and belief, true, accurate, 423 843-7001 12 06 12
Sequoyah Site Vice Presiden and complete. | am aware that there are significant penalties for submitting false information, SIGNW PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED ) OFFI R AUTHORIZED AGENT lc\g%ll\z NUMBER YEAR| MO DAY

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) MAJOR Form Approved.
Name TVA - SEQUOYAH NUCLEAR_PL_I_\NT DISCHARGE MONITORING REPORT (DMR} (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 _ _  __ __
— __ __ _(NTEROFFICEQPS-5N-SQN)__ TN0026450 110 T F - FINAL
— . .SODDY-DAISY TN 37384 _ _ _ __ __ _ _ __ PERMIT NUMBER DISCHARGE NUMBER!| RECYCLED COOLING WATER .
Facilty  _TVA - SEQUOYAHNUCLEARPLANT
Location HAMILTONCOUNTY __ MONITORING PERIOD EFFLUENT
YEAR | MO DAY YEAR | MO DAY -
NO DISCHARGE | XX | ***
ATTN: Brad Love From{ 12 | 05 | 01 | To| 12 | 05 | 31 ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY, SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE renrans e - e —
CERIODAPHNIA MEASUREMENT ' 23
TRP3B + 0 O PERMIT” RRRRRNRN REERRRRE hoinid 432 RRRRRERR RRRRRRLK PERCENT SEM!I |COMPOS
EFFLUENT GROSS VALUE REQUIREMENT MINIMUM ’ ANNUAL
IC25 STATRE 7DAY CHR SAMPLE LA 2 ) HhRERARE . FhkxRAAR TRRAEARK
PIMEPHALES MEASUREMENT 3
TRP6C 1 0 O PERMIT R il ARERRRAR sl 43.2 Fkkkkkikk PERCENT SEMI |COMPOS
EFFLUENT GROSS VALUE - REQUIREMENT . s MINIMUM ' ANNUAL |-~
SAMPLE ’
MEASUREMENT
. PERMIT B
REQUIREMENT .
SAMPLE
MEASUREMENT
PERMIT . -
- REQUIREMENT .
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT . T O (R
.REQUIREMENT L o o e L
7~ XN/
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of law that this document and all attachments were prepared under my / TELEPHONE DATE
> direction or supervision in accordance with a system designed to assure that qualified personne! ,
John T. Carlin 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 ; 0 i
. . . information, the information submitted is , to the best of my knowledge and belief, true, accurate, Ssqu ice President 423 843-7001 12 06 12
Sequoyah Site Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and impriscnment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ég%/; NUMBER YEAR| MO | DAY

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

No Discharge this Period

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

Page 1 of 1




PERMITTEE NAME/ADDRESS (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 __ __ __ __ __ __
 T(NTEROFFICEOPSSN.SQN) TN0026450 118 G F - FINAL
— . _SODDY-DAISY TN 37384 _ _ __ __ __ ___ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER -
Facilty  _TVA- SEQUOYAH NUCLEARPLANT _
Location HAMILTONCOUNTY __ _ _ MONITORING PERIOD EFFLUENT

YEAR | MO | DAY YEAR | MO | DAY

*** NO DISCHARGE XX | ***

ATTN: Brad Love From;| 12 05 01 To| 12 05 31

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX OF TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE Hhkkkan waraaa N HarRrEa rrhan
MEASUREMENT 19
00300 1 0 PERMIT RRRRRANR RRRNERRR bkl 2. RRERARAR RRARRRAR MGI/L TWICE/ GRAB
REQUIREMENT . ' ’
EFFLUENT GROSS _ MINIMUM WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE RRRAARER Rekehded ke - dededetedekdd bad 22l )
MEASUREMENT 19
00530 1 0 PERMIT RRRRRRKK .t*t**t** feckh khhhhhid RRRRRERR 1 oo MG/L TWICE/ GRAB
REQUIREMENT .
EFFLUENT GROSS _ . : DAILY MX_ WEEK
SOL|DS, SETTLEABLE SAMPLE [EP— AkdkRhnd - ARhRhdid FedekhdhRR
MEASUREMENT 25
00545 ] 0 PERMIT ARk kR RARRRRRR il fhkKRkAk PRIt 1 MLIL ONCE/ | GRAB’
REQUIREMENT R : T ‘ ; .
EFFLUENT GROSS v w DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 03 bl oo bk -
TREATMENT PLANT MEASUREMENT
50050 1 O - PERMIT ‘| Req.Mon. | Req_ Mon. MGD ARRRNERR _’P??***,’{t‘ B R ] * ONCE/ "" ESTIMA
EFFLUENT GROSS "REQUIREMENT |~ "\ AVG | DAILY MX BATCH |
SAMPLE
MEASUREMENT
; PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT -
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
John T. Carlin 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
. ) ident information, the information submitted is , to the best of my knowledge and belief, true, accurate, 423 843-7001 12 06 12
Sequoyah Site Vice Presiden and complete. | am aware thet there are significant penalties for submitting false information, SIGNATUKE QF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICE R AUTHORIZED AGENT éFéIIEJAE NUMBER YEAR| MO DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall.

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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June 11, 2012
Bradley M. Love, OPS 5N-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, COMPLIANCE TOXICITY TESTS, MAY, 2012

Per your request, | have also submitted an electronic copy of the subject report. Outfall 101
samples collected May 06-11, 2012, showed no toxic effects to fathead minnows or daphnids.
The resulting ICys values for both species were> 100 petcent. 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.

Please call me at your convenience if you have any questions or comments following your
review of the report.

Donald W. Sno
Manager,

Environmental Engineering Field Team-West
CTR2L-M

Attachment

Cc (Attachment):
R.M. Sherrard, PSC 1X - C (Electronic copy)
EDMS, MPB IE - M (Electronic copy)



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

1.

10.

11.

12.

13

14.

15.

16.

17.

Report Date: June 11, 2012

Facility / Discharger: Sequoyah Nuclear Plant/ TVA

County / State: Hamilton / Tennessee

. NPDES Permit #: TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant

Design Flow (MGD): 1.579

Receiving Stream: Tennessee River (TRM 483.6)

1Q10: 3.491
Outfall Tested: 101

Dates Sampled: May 06 — 11, 2012

Average Flow on Days Sampled (MGD): 1715.29, 1713.71, 1700.72

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

Test Dates: May 08 — 15,2012

. Test Type: Short-term Chronic Definitive

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

Concentrations Tested (%): Outfall 101: 10.8, 21.6. 43.2, 86.4. 100
Intake: 100

Pimephales promelas: UV treated Outfall 101: 10.8, 21.6. 43.2, 86.4. 100
UV treated Intake: 100

Permit Limit Endpoint (%): Qutfall 101: 1C;s =43.2%

Test Results: Outfall 101: Pimephales promelas: 1Cys > 100%
Ceriodaphnia dubia: 1Cys > 100%

UV treated Qutfall 101: Pimephales promelas: ICys > 100%
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18. Facility Contact: Brad Love Phone #: (423) 843-6714

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

20. Lab Contact: Jim Sumner Phone #: (828) 350-9364

21. TVA Contact: Donald W. Snodgrass  Phone #: (256) 386-2787

22. Notes: Outfall 101 samples collected May 06 — 11, 2012, showed no toxic effects to
fathead minnows or daphnids. The resulting 1C,s 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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METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date

(MM-DD-YY) (MM-DD-YY) Arrival | Initial | (MM-DD-YY)

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received °O) (mg/L) | Last Used By
05-06-12 0855 to + 05-08-12 1130
101 '05.07.12 0755 | 0507-12 1429 | 18,18 <o.1q 05.09-12 1030
05-06-12 0910 to 05-08-12 1130
Intake 05.07.12 0810 | 05-07-12 1429 1.0 <0.10 | 1< 0919 1030
05-08-12 0655 to + 05-10-12 1053
101 05.09.12 0855 | 05-09-121300 | 16,170 | <010 | 70 o
05-08-12 0710 to 05-10-12 1053
Intake 05.09.12 0610 | 05-09-12 1300 1.6 <0.10 | <1115 1030
' 05-12-12 1030
101 03'5”1"11%20822;0 05-11-12 1225 | 05,0.6' | <0.10 | 05-13-12 1032
T 05-14-12 1030
05-12-12 1030
Intake 0(5)'5“1"1?20&%0 05-11-12 1225 2.1 <0.10 | 05-13-12 1032
T 05-14-12 1030

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

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

(25.0 £ 1.0°C) in a warm water bath.

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

40-watt Smart® UV Sterilizer (manufactured by_Emperor Agquatics,

Inc.) for 2 minutes.
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Pimephales promelas

Test Organisms:

1. Source:
2. Age:
Test Method Summary:

1. Test Conditions:

2. Test Duration:

3. Control / Dilution Water:
4. Number of Replicates:

5. Organisms per Replicate:

Aquatox, Inc.
19.2 —~ 19.5 hours old

Static, Renewal

7 days

Moderately Hard Synthetic

4

10

6. Test Initiation: (Date/Time)

Outfall 101

UV Treated Outfall 101

05-08-12 1130 ET
05-08-12 1112 ET

7. Test Termination: (Date/Time)

Qutfall 101

UV Treated Outfall 101

8. Test Temperature: Outfall

Test Temperature: UV-Treated Outfall 101:

9. Physical / Chemical
Measurements:

05-15-12 1030 ET
05-15-12 1015 ET

101: Mean =24.8°C
(24.5-25.1°C)

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static, Renewal

Until at least 60% of control
females have 3 broods

Moderately Hard Synthetic

10

1

05-08-12 0935 ET

05-15-12 0842 ET

Mean = 25.0°C
(24.7 - 25.3°C)

Mean = 24.8°C

(24.3 -25.2°C)

Alkalinity, hardness, total residual chlorine, and conductivity were

measured at the laboratory in each 100% sample. Daily temperatures were

measured in one replicate for each test concentration. Pre- and post-

exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics:

Statistics were performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 08 — 15, 2012 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 S 6 7
Control 100 100 100 100 100 100 100
10.8% 100 100 100 100 100 100 100
21.6% 100 100 100 100 98 98 98
43.2% 100 100 100 100 100 100 100
86.4% 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 M??gpll)ig tzv,fﬁ%g;g)
(% Effluent) i 2 3 ) Mean
Control 0.658 0.686 0.707 0.778 0.707
10.8% 0.624 0.648 0.699 0.647 0.655
21.6% 0.629 0.717 0.594 0.716 0.664
43.2% 0.678 0.674 0.642 0.674 0.667
86.4% 0.660 0.604 0.657 0.648 0.642
100.0% 0.621 0.634 0.586 0.682 0.631
Intake 0.734 0.634 0.693 0.716 0.694
1Cy5 Value: > 100% Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 43.2%
Permit Limit: 2.3 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsp: TUc = 100/ ICys
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted May 08 — 15, 2012 using effluent from Qutfall 101.

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | 2 3 4 > 6 ’
Control 100 100 100 100 100 100 100
10.8% 100 100 100 100 100 100 100
21.6% 100 100 100 100 100 100 100
43.2% 100 100 100 100 100 100 100
86.4% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Test Solutions Reproduction (#y.oung/female/7 days)
(% Effluent) Data (replicate number)
0 1213456 ] 71879 ]10]Mean
Control 3313213031 363033343129} 319
10.8% 33133 (3033313228 ]35/|35]321{322
21.6% 3613213633 31(32(35]32]35](33] 335
43.2% 35031 |33(39(33130]35/(37]33]|33]§ 339
86.4% 34136 |32 353713534 |34|33]|35] 345
100.0% 37136 [ 3513537 (38 3336|3536/ 35.8
1C,5 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit; 43.2%
Permit Limit; 2.3 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCsp: TUc = 100/ IC5s
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)

(Type / Duration)

Conducted May 08 — 15, 2012 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | ! 2 3 4 > 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#ioung/femlz)lleﬂ days)
(% Effluent) Data (replicate number)
» 1 {2131 4[5]6]1 7] 8][9]10]Mean
Control 30133 [ 331303129 ({32]31]31]26] 30.6
Intake 33135 (29|32 )31 [36]32]31]33]31]323

ICys Value: > 100%
Permit Limit: N/A

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

Permit Limit: N/A

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LC502 TUc = 100/ IC25
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TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. Results of a

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted May 08 — 15, 2012 using effluent from UV Treated Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 7
Control 100 100 | 100 | 100 100 | 100 100
10.8% 100 100 100 100 100 100 100
21.6% 100 100 100 100 100 100 100
43.2% 100 100 100 100 100 100 100
86.4% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 | 100 98 98 98 98 98
Test Solutions Mfz?:pll)ig ty;;il:gg;lg)
(% Effluent) 1 2 3 4 Mean
Control 0.591 0.647 0.507 0.599 0.586
10.8% 0.646 0.621 0.616 0.698 0.645
21.6% 0.553 0.622 0.659 0.663 0.624
43.2% 0.565 0.609 0.634 0.606 0.604
86.4% 0.537 0.573 0.610 0.560 0.570
100.0% 0.673 0.680 0.676 0.653 0.671
Intake 0.597 0.592 0.561 0.704 0.614

ICys Value: > 100%

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

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCsp: TUc = 100/ 1Cys

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
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Species Date Time | Duration | Toxicant | Results (IC;s)
Pimephales promelas May 08 — 15, 2012 1236 | 7 days KCl1 0.77 g/L
Ceriodaphnia dubia May 08 — 15, 2012 0908 7 days NaCl 1.06 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Non-treated Sequoyah Nuclear Plant (SQN) Outfall 101
performed May 08-15, 2012.

Test Sample ID

Temperature ('C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (tmhos/cm) | (mg/L. CaCOs)| (mg/L CaCOs) Chlorine (mg/L)
Control 248 24.7 7.6 7.2 7.96 7.72 310 63 88
248 - 2491246 - 2501 74 - 78 | 64 - 80 | 785 - 806]749 - 790 294 - 327 | 62 - 63 87 - 89
10.8% 249 24.7 7.8 7.2 7.97 7.68 293
248 - 250[245 - 24976 - 80164 - 79|78 - 810749 - 786) 283 - 306
§ 21.6% 249 24.7 7.8 7.1 7.98 7.68 283
$ 248 - 2501245 - 2491 76 - 80| 65 - 79 | 789 - 810|749 - 7.86] 276 - 291
g« 43.2% 249 247 7.8 7.2 7.96 7.71 260
3 248 - 2501246 - 251 76 - 80 [ 65 - 80 | 7.86 - 811] 747 - 7.90| 253 - 265
3 86.4% 249 24.7 7.9 72 7.95 772 213
-§ ) 248 - 250[/246 - 250 76 - 80| 65 - 80 |78l - 812746 - 790 | 210 - 218
100.0% 25.0 247 7.9 7.2 7.94 7.73 195 80 81 <0.10
248 - 2501245 - 250|176 - 80| 62 - 80 |776 - 816|742 - 792 188 - 1991 79 - 8l 8 - 8 1<0.10 - <0.10
Intake 250 24.8 7.9 7.3 8.06 7.75 190 78 80 <0.10
249 - 2511247 - 251|177 - 81167 - 80 ]|795 - 8161753 - 793|182 - 195 77 - 719 79 - 8 |<0.10 - <0.10
Control 24.8 25.0 7.6 7.8 7.96 7.95 310 63 88
247 - 2501249 - 252|174 - 78 1 76 - B0 [785 - 8.06]| 787 - 802( 294 - 327 | 62 - 63 87 - 89
10.8% 249 25.0 7.8 7.8 7.97 7.95 293
247 - 2521248 - 253176 - 80| 76 - 80 |78 - 810]7.86 - 803 | 283 - 306
'§ 21.6% 249 25.0 7.8 7.8 7.98 795 | 283
= 247 - 2521248 - 252176 - B0 | 76 - 80 |78 - 810} 7.86 - 802] 276 - 291
§ 432% 249 25.0 7.8 7.8 7.96 "7.95 260
5 248 - 2521247 - 252 76 - 80 | 76 - 81 {786 - 811|785 - 803 [ 253 - 265
:§ 86.4% 249 25.0 7.9 7.8 7.95 7.98 213
6 i 248 - 2521250 - 252176 - 80| 76 - 80 | 781 - 8121786 - 807] 210 - 218
100.0% 25.0 25.0 7.9 7.8 7.94 8.00 195 80 81 <0.10
248 - 252/[248 - 25276 - 80| 76 - 81 ]776 - 816)7.87 - 8.06| 188 - 199 | 79 - 8l 81 - 8 |<0.10 - <0.10
Intake 25.0 25.0 7.9 7.9 8.06 7.98 190 78 80 <0.10
248 - 2524248 - 252177 - 81| 78 - 811795 - 816[787 - 803|182 - 195] 77 - 719 79 - 81 |<0.10 - <0.10
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.8 245 25.1
Ceriodaphnia dubia 25.0 247 25.3
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas Test, UV-treated Sequoyah Nuclear Plant (SQN) Outfall 101
performed May 08-15, 2012,

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (8.U.) Conductance| Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L. CaCO;)|(mg/L CaCOs)}j Chlorine (mg/L)
Control 24.8 24.7 79 7.3 797 7.72 307 63 88
247 - 2491245 - 248 76 - 80 ] 65 - 80 |78 - 8071751 - 791f300 - 316 ] 62 - 64 87 - 89
10.8% 24.9 24.6 7.9 7.2 7.97 7.70 296
- 248 - 250) 244 - 249]1 76 - 80 | 66 - 79 |7.88 - B.09| 7.50 - 7.85] 283 - 305
3 21.6% 249 24.7 7.9 7.2 7.97 7.71 283
g e 248 - 2501245 - 249( 76 - BO | 65 - 80 | 789 - 810| 7.50 - 7.90| 269 - 291
oy 43.2% 24.9 24.6 79 72 7.96 7.71 260
% ) 248 - 2511245 - 248/ 76 - 80 ]| 65 - 79|78 - 811750 - 7891 248 - 266
s 86.4% 249 24.7 7.9 7.2 7.94 7.74 216
.E. 248 - 2511246 - 249( 75 - 80} 65 - 791779 - 813] 7.50 - 790 207 - 22l
100.0% 25.0 24.6 7.9 7.2 7.94 7.74 198 79 81 <0.10
248 - 2521243 - 248( 76 - 81 ]| 65 - 79 1776 - 815|750 - 791 | 189 - 20l 79 - 79 81 - 8 1<0.10 - <0.10
Intake 25.0 24.7 8.0 7.2 8.02 7.77 192 78 80 <0.10
248 - 2521245 - 249[ 76 - 82 ]| 66 - 80 794 - 816]752 - 795|184 - 1961 77 - 79 79 - 81 |<0.10 - <0.10
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.8 243 252




SUMMARY / CONCLUSIONS

Outfall 101 samples collected May 06 — 11, 2012, showed no toxic effects to fathead
minnows or daphnids. The resulting IC,s 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
ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by SM 2550 B.

4. Dissolved oxygen was measured by SM 4500 O G.

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

6. Conductance was measured by SM 2510 B.

7. Alkalinity was measured by SM 2320 B.

8. Total hardness was measured by SM 2340 C.

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

QUALITY ASSURANCE

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

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

1.

2.

3.

4.

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

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

Dilution Water Used: Moderately hard synthetic water.

Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
May 08 — 15,2012

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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



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 — May 11, 2012

Date Sodium Towerbrom | PCL-222 PCL-401 CL-363 | Cuprostat- | H-130M
Hypochlorite mg/L mg/L mg/L mg/L PF mg/L
mg/L TRC Phosphate | Copolymer | DMAD mg/L Quat
TRC Azole

03/12/1998 0.016 - - - - - -
03/13/1998 0.015 - - - - - -
03/14/1998 0.013 - - - - - -
03/15/1998 0.030 - - - - - -
03/16/1998 0.013 - - - - - -
03/17/1998 0.020 - - - - - -
03/18/1998 0.018 - - - - - -

09/08/1998 0.015 - 0.014 0.005 - - 0.021
09/09/1998 0.003 - 0.031 0.011 - - -
09/10/1998 0.014 - 0.060 0.021 - - -
09/11/1998 0.013 - 0.055 0.019 - - -
09/12/1998 < 0.001 - 0.044 0.015 - - -
09/13/1998 < 0.001 - 0.044 0.015 - - -
09/14/1998 0.008 - 0.044 0.015 - - -
02/22/1999 < 0.001 - - - - - -
02/23/1999 0.005. - - - - - -
02/24/1999 0.009 - - - - - -
02/25/1999 - 0.012 - - - - - -
02/26/1999 0.008 - - - - - -
02/27/1999 < 0.001 - - - - - -
02/28/1999 < 0.001 - - - - - -
08/18/1999 - 0.015 0.069 0.024 0.006 - -
08/19/1999 - 0.012 0.068 0.024 - - -
(08/20/1999 - 0.023 0.070 0.024 - 0.120 -
08/21/1999 - 0.022 0.068 0.024 - - -
08/22/1999 - 0.022 0.068 0.024 - - -
08/23/1999 - 0.025 0.068 0.024 0.006 - -
08/24/1999 - 0.016 0.067 0.023 0.020 - -
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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 - May 11, 2012

Date Sodium Towerbrom| PCL-222 PCL-401 CL-363 | Cuprostat- | H-130M
Hypochlorite mg/L mg/L mg/L mg/L PF mg/L
mg/L TRC Phosphate | Copolymer | DMAD mg/L Quat
TRC Azole

01/31/2000 - < 0.002 0.026 0.009 - - -
02/01/2000 - 0.011 0.026 0.028 - - -
02/02/2000 - 0.028 0.026 0.009 0.006 - -
02/03/2000 - 0.008 0.027 0.009 - - -
02/04/2000 - 0.006 0.027 0.009 0.005 0.109 -
02/05/2000 < 0.002 0.027 0.009 - - -
02/06/2000 - < 0.002 0.027 0.009 - - -
07/26/2000 - < 0.0057 0.055 0.019 - - -
07/27/2000 - 0.019 0.055 0.019 - - -
07/28/2000 - 0.0088 0.053 0.018 0.004 0.108 -
07/29/2000 - < 0.0088 0.055 0.019 - - -
07/30/2000 - < 0.0076 0.055 0.019 - - -
07/31/2000 - < 0.0152 0.055 0.019 0.006 - -
08/01/2000 - < 0.0141 0.055 0.019 0.005 - -
12/11/2000 - 0.0143 0.025 0.020 0.005 - -
12/12/2000 - 0.0092 0.025 0.020 0.005 - -
12/13/2000 - <0.0120 0.025 0.020 - - -
12/14/2000 - < 0.0087 0.025 0.020 - - -
12/15/2000 - 0.0120 0.025 0.020 0.005 - -
12/16/2000 - < 0.0036 0.025 0.020 - - -
12/17/2000 - < 0.0036 0.025 0.020 - - -
08/26/2001 - 0.017 0.06 0.021 0.006 - -

08/27/2001 - <0.0096 0.06 0.021 0.005 - 0.021
08/28/2001 - <0.0085 0.06 0.021 - - -

08/29/2001 - <0.0094 0.059 0.020 0.005 - 0.021
08/30/2001 - <0.0123 0.06 0.021 0.005 - -
08/31/2001 - <0.005 0.059 0.020 - - -
11/25/2001 - <0.0044 - - - - -
11/26/2001 - <0.0119 0.024 0.02 0.005 - -
11/27/2001 - 0.0137 0.023 0.019 0.007 - -
11/28/2001 - <0.0089 0.022 0.019 0.006 - -
11/29/2001 - 0.0132 0.024 0.02 0.007 - -
11/30/2001 - < 0.0043 0.024 0.02 - - -
12/09/2001 - <0.0042 - - - - -
12/10/2001 - <0.0042 - - - - -
12/11/2001 - <0.0104 - - - - -
12/12/2001 - 0.0128 0.024 0.02 0.008 - -
12/13/2001 - <0.0088 0.024 0.02 - - -
12/14/2001 - 0.0134 0.024 0.02 0.007 - -

Page 17 of 110




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 - May 11, 2012

Date Sodium Towerbrom | PCL-222 PCL-401 CL-363 | Cuprostat- | H-130M
Hypochlorite mg/L mg/L mg/L mg/L PF mg/L
mg/L TRC Phosphate | Copolymer | DMAD mg/L Quat
TRC Azole
01/02/2002 - < 0.0079 0.023 0.02 0.006 - -
01/03/2002 - < 0.0042 0.023 0.014 - - -
01/04/2002 - 0.0124 0.024 0.014 0.009 - -
01/05/2002 - < 0.0042 - - - - -
01/06/2002 - < 0.0042 - - - - -
01/07/2002 - < 0.0089 0.024 0.014 0.006 - -
02/24/2002 - < 0.004 - - - - -
02/25/2002 - <0.004 0.023 0.023 - - -
02/26/2002 - 0.0143 0.023 0.023 0.007 - -
02/27/2002 - <0.0041 0.023 0.023 - - -
02/28/2002 - < 0.0041 0.024 0.008 - - -
03/01/2002 - < 0.0041 0.024 0.008 - - -
05/05/2002 - - - - - - -
05/06/2002 - - 0.058 0.02 0.014 - -
05/07/2002 - - 0.058 0.02 0.015 - -
05/08/2002 - - 0.056 0.019 - - -
05/09/2002 - 0.057 0.02 0.014 - -
05/10/2002 - - 0.056 0.019 - - -
08/04/2002 - <0.0058 - - - - -
08/05/2002 - <0.0058 0.053 0.018 - - 0.025
08/06/2002 - 0.0092 0.053 0.018 - - -
08/07/2002 - <0.0107 0.055 0.019 0.007 - -
08/08/2002 - <0.0061 0.055 0.019 - - -
08/09/2002 - 0.0152 0.054 0.018 0.008 -
10/06/2002 - <0.00497 - - - - -
10/07/2002 - 0.0153 0.054 0.018 0.009 - -
10/08/2002 - <0.0092 0.054 0.018 0.007 - -
10/09/2002 - 0.0124 0.053 0.018 0.009 - -
10/10/2002 - 0.0134 0.054 0.018 0.009 - -
10/11/2002 - <0.0042 0.054 0.018 - - -
01/12/2003 - <0.0035 - - - - -
01/13/2003 - <0.006 0.025 0.019 0.009 - -
01/14/2003 - <0.0118 0.026 0.020 - -
01/15/2003 - <0.0063 0.026 0.020 0.009 - -
01/16/2003 - <0.0034 0.026 0.020 - -
01/17/2003 - <0.0034 0.026 0.009 - - -
04/06/2003 - <0.0073 - - - - -
04/07/2003 - <0.0189 - 0.021 - - -
04/08/2003 - <0.0117 - 0.021 - - -
04/09/2003 - <0.0139 - 0.021 0.016 - -
04/10/2003 - <0.0113 - 0.021 0.018 - -
04/11/2003 - <0.0073 - 0.022 - - -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge
Concentrations of Chemicals Used to Control Growth of Microbiologically Induced
Bacteria and Mollusks, During Toxicity Test Sampling,
March 12, 1998 - May 11, 2012

Date Sodium Towerbrom | PCL-222 PCL-401 CL-363 | Cuprostat- | H-130M
Hypochlorite mg/L mg/L mg/L mg/L PF mg/L
mg/L TRC Phosphate | Copolymer | DMAD mg/L Quat
TRC Azole
06/15/2003 - < 0.0045 - - - - -
06/16/2003 - < 0.0037 0.057 0.020 - - 0.022
06/17/2003 - < 0.0048 0.041 0.014 - 0.024
06/18/2003 - < 0.0048 0.041 0.014 - - 0.024
06/19/2003 - < 0.0085 0.058 0.020 - - 0.025
06/20/2003 - < 0.0048 0.058 0.020 - - 0.025
08/03/2603 - <0.0050 - - - - -
08/04/2003 - <0.0050 0.058 0.020 - - -
08/05/2003 - <0.0051 0.057 0.020 - - 0.025
08/06/2003 - <0.0084 0.057 0.020 - 0.025
08/07/2003 0.0129 0.057 0.020 - - 0.024
08/08/2003 0.0153 0.057 0.020 0.009 - -
10/05/2003 - <0.0043 0.057 0.020 - - -
10/06/2003 - <0.0043 0.057 0.020 - - 0.025
10/07/2003 - <0.0090 0.057 0.020 - - 0.025
10/08/2003 - <0.0106 0.057 0.020 - - 0.025
10/09/2003 - 0.0181 0.026 0.022 - - 0.025
10/10/2003 - 0.0183 0.026 0.024 0.009 - -
02/01/2004 - 0.0093 0.027 0.009 - - -
02/02/2004 - <0.0034 0.026 0.009 - -
02/03/2004 - <0.0034 0.026 0.009 - - -
02/04/2004 - 0.0124 0.026 0.009 0.009 - -
02/05/2004 - <0.0034 0.026 0.009 - - -
02/06/2004 - 0.0105 0.026 0.009 0.010 - -
05/04/2004 - <0.0123 0.026 0.019 - - 0.025
05/05/2004 - <0.0144 0.026 0.014 0.009 - 0.025
05/06/2004 - <0.0146 - 0.037 0.013 - - 0.025
05/07/2004 - 0.0227 0.058 0.020 0.009 - 0.025
05/08/2004 - 0.016 0.060 0.021 - - -
05/09/2004 - <0.0104 0.058 0.020 - - -
07/04/2004 - 0.0217 0.057 0.019 - - -
07/05/2004 - <0.0085 0.057 0.020 0.009 - -
07/06/2004 - <0.0077 0.058 0.020 - - 0.031
07/07/2004 - 0.0252 0.056 0.019 - - 0.031
07/08/2004 - 0.0223 0.057 0.019 0.009 - -
07/09/2004 - 0.0182 0.057 0.020 0.009 - -
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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 - May 11, 2012
Date Sodium | Towerbrom | PCL-222 PCL-401 | CL-363 |Cuprostat-PF|H-130M] Nalco H-150M
Hypochlorit mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L.
e TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat
mg/L EO/PO
TRC
11/07/2004 - <0.0187 0.000 0.014 - - - - -
11/08/2004 - <0.0192 0.047 0.030 - - - - -
11/09/2004 - <0.0233 0.048 0.016 - - 0.041 - -
11/10/2004 - <0.0149 0.047 0.016 - - 0.041 - -
11/11/2004 - <0.0149 0.049 0.017 - - 0.043 - -
11/12/2004 - <0.0253 0.048 0.017 - - 0.042 - -
02/06/2005 - <0.0042 0.028 0.010 - - - - -
02/07/2005 - <0.0116 0.028 0.010 - - - 0.007 -
02/08/2005 - <0.0080 0.028 0.010 - - - - -
02/09/2005 - 0.0199 0.028 0.010 - - - - -
02/10/2005 - <0.0042 0.028 0.010 - - - - -
02/11/2005 - 0.0155 0.028 0.010 - - - 0.007
06/05/2005 - 0.0063 - - - - - - -
06/06/2005 - 0.0043 - - - - - - 0.037
06/07/2005 - 0.0103 - - - - - - 0.037
06/08/2005 - 0.0295 - - - - - - 0.037
06/09/2005 - 0.0129 - - - - - - -
06/10/2005 - 0.0184 - - - - - - -
07/17/2005 - 0.0109 0.026 0.009 - - - - -
07/18/2005 - 0.0150 0.026 0.009 - - - 0.036
07/19/2005 - 0.0163 0.026 0.009 - - - - 0.036
07/20/2005 - 0.0209 0.026 0.009 - - - 0.014 0.036
07/21/2005 - 0.0242 0.026 0.009 - - - - -
07/22/2005 - 0.0238 0.054 0.018 - - - 0.014 -
10/30/2005 - 0.0068 - - - - - - -
10/31/2005 - 0.0112 - - - - - - -
11/01/2005 - 0.0104 - - - - - - 0.035
11/02/2005 - 0.0104 - - - - - - 0.036
11/03/2005 - 0.0117 - - - - - - 0.036
11/04/2005 - 0.0165 - - - - - - 0.035
11/14/2005 - 0.0274 - - - - - - -
11/15/2005 - 0.0256 - - - - - - -
11/16/2005 - 0.0234 - - - - - - -
11/17/2005 - 0.0231 - - - - - - -
11/18/2005 - 0.0200 - - - - - - -
11/19/2005 - 0.0116 - - - - - - -

Page 20 of 110




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 — May 11, 2012

Date Sodium |Towerbrom{ PCL-222 PCL-401 CL-363 | Cuprostat-PF |H-130M| Nalco | H-150M MSW
Hypochlorite| mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L 101
mg/L TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat mg/L
TRC EQ/PO Phosphate
11/12/2006 - 0.0055 - - - - - - - -
11/13/2006 - 0.0068 - - - - - 0.037 -
11/14/2006 - 0.0143 - - - - - - 0.037 -
11/15/2006 - 0.0068 - - - - - - 0.037 -
11/16/2006 - 0.0267 - - - - - - 0.037 -
11/17/2006 - 0.0222 - - - - - - - -
11/26/2006 - 0.0188 - - - - - - - -
11/27/2006 - 0.0138 - - - - - - - -
11/28/2006 - 0.0120 - - - - - - - -
11/29/2006 - 0.0288 - - - - - - - -
11/30/2006 - 0.0376 - - - - - - - -
12/01/2006 - 0.0187 - - - - - - -
05/28/07 - - - - - - - - 0.015
05/29/07 - - - - - - - 0.036 0.015
05/30/07 - 0.0084 - - - - - 0.017 0.036 0.015
05/31/07 - 0.0103 - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 0.0305 - - - - - - - 0.015
12/02/07 - 0.0241 - - - - - - - -
12/03/07 - 0.0128 - - - - - - - -
12/04/07 - 0.0238 - - - - - - - -
12/05/07 - 0.0158 - - - - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 - 0.0175 - - - - - - -
04/13/08 - 0.0039 - - - - - - -
04/14/08 - 0.0124 - - - - - - - -
04/15/08 - 0.0229 - - - - - - - -
04/16/08 - 0.0143 - - - - - - - -
04/17/08 - 0.0120 - - - - - - - -
04/18/08 - 0.0149 - - - - - - -
10/26/08 - 0.0260 - - - - - - - -
10/27/08 - 0.0151 - - - - - 0.017 - -
10/28/08 - 0.0172 - - - - - - 0.041 -
10/29/08 - 0.0154 - - - - - 0.018 0.041 0.030
10/30/08 - - - - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030
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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 - May 11, 2012
Date Sodium |Towerbrom| PCL- | PCL-401 | CL-363 |Cuprostat| H-130M| Nalco Spectrus | H-150M | MSW
Hypochlorite] mg/L 222 mg/L mg/L {-PFmg/L| mg/L 73551 CT1300 mg/L 101
mg/L TRC mg/L |Copolymer| DMAD | Azole Quat mg/L mg/L Quat mg/L
TRC Phosph EO/PO Quat Phosphate
ate
02/08/09 - 0.0197 - - - - - 0.017 - - -
02/09/09 - 0.0237 - - - - - 0.017 - - -
02/10/09 - 0.0104 - - - - - 0.021 - - -
02/11/09 - 0.0155 - - - - - 0.017 - - -
02/12/09 - 0.0106 - - - - - 0.017 - - -
02/13/09 - - - - - - - - - - -
05/10/09 - 0.0129 - - - - - - - - -
05/11/09 - 0.0415 - - - - - - - 0.0446 -
05/12/09 - 0.0053 - - - - - - - 0.0396 -
05/13/09 - 0.0049 - - - - - - - 0.0396 -
05/14/09 - <0.0141 - - - - - - - 0.0397 -
05/15/09 - <0.0160 - - - - - - - - -
11/15/09 - 0.025 - - - - - - - - -
11/16/09 - 0.0152 - - - - - - - - -
11/17/09 - 0.0255 - - - - - - - - -
11/18/09 - 0.0306 - - - - - - - - -
11/19/09 - 0.0204 - - - - - - - -
11/20/09 - 0.0093 - - - - - - - - -
05/09/10 - 0.0192 - - - - - - - - -
05/10/10 - 0.0055 - - - - - - - - -
05/11/10 - 0.0100 - - - - - - 0.039 - -
05/12/10 - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -
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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 — May 11, 2012

Date Sodium (Towerbrom| PCL- ( PCL-401 | CL-363 | Cuprostat|H-130M| Nalco | Spectrus | H-150M | MSW
Hypochlorite| mg/L 222 mg/L mg/L {-PFmg/L.| mg/L 73551 CT1300 mg/L 101
mg/L TRC mg/L. |Copolymer| DMAD | Azole Quat mg/L mg/L Quat mg/L
TRC Phosph EO/PO Quat Phosphate
ate
10/31/10 - - - - - - - - - - -
11/01/10 - 0.0122 - - - - - - - - -
11/02/10 - 0.0112 - - - - - - - - -
11/03/10 - 0.0163 - - - - - - - - -
11/04/10 - 0.0107 - - - - - - - - -
11/05/10 - 0.0132 - - - - - - - - -
05/01/2011 - - - - - - - - - - -
05/02/2011 - - - - - - - - 0.04 - -
05/03/2011 - - - - - - - - 0.04 - -
05/04/2011 - 0.0155 - - - - - - 0.04 - -
05/05/2011 - 0.0179 - - - - - - 0.04 - -
05/06/2011 - 0.0089 - - - - - - - - -
11/06/2011 - 0.0168 - - - - - - - - -
11/07/2011 - 0.0225 - - - - - - - - -
11/08/2011 - 0.0141 - - - - - - - - -
11/09/2011 - 0.0239 - - - - - - - - -
11/10/2011 - 0.0242 - : - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - -
05/06/2012 - - - - - - - - - - -
05/07/2012 - - - - - - - - - - -
05/08/2012 - - - - - - - - 0.041 - -
05/09/2012 - 0.0145 - - - - - - 0.041 - -
05/10/2012 - 0.0298 - - - - - - 0.041 - -
05/11/2012 - 0.0174 - - - - - - - - -
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Sequoyah Nuclear Plant Biomonitoring
May 08 — 15,2012

Appendix C

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

Client: TVA

Project Name: Sequoyah NP Toxicity

L Jo gz abe.

Lyndd] 1.1,

o

Environmental Testing Solution, Inc.
351 Depot Street.

P.O. Number: N/A Asheville, NC
Facility Sampled: Sequoyah NP 283801
NPDES Number: TN0026450 Phone: 828-350-9364
Collected By: L¥5#* 3-'-‘7' 828-350-9368

Delivered By (Circle One):
Fedix UPS Bus  Cliem
Other (specify):
eneral Comments A'* it 3 Mf,‘_/’ #5S
- (]
ond eerived oFai™

oy 4';.//,,4

Ficldl Identification /
Sample Description

Containcr
Number &
Volume

SQN-lOl-TOX

Collected

Rain Event?
(Mark as Appropriate)

No Trace

X

hY

SQN-INT-TOX Comp m ° (z.s gal) : ‘ #* 5
Sample Custody - Fill in From Top Down % CusTony SeAls mri\cv. SAMPLES ﬂece»
TR PG5 ConbIrtion ., VWL MESEAT 73 ALK
Relinquished By (Signature): Date/Time Received By (Signature): conbre Date/Time s«wlrlo.e&
a . r VA=W
i TR . SoMC N
, S22 floed BR D40 950712 /9.3 ¥
. Som\C €S
R R M 0%-N-. M2 €Y r'\m//ur\? 0011 2§ et
. A4

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




N

0LL J0 92 9b

: , Page T2
M Whole Effluent Toxicity Sample Receipt Log
® . . #Sample temperature performed using Sample Receiving Thermometer: SN 6338,
- Yo :
Date Time " Recelved Recetvad Sample Project Sample |Sample name md deseription State Comments

rectived recelved by ) from temperxture (*C)* member . - i

05-07-12 422 J. Sumner TVA Courier 18/1.8 7875 20507.01 |TVA -8 Nuclear Plant - Outfall 101 TN

G072 4 I, Sumner TVA Counier 10 7875 __| 12050702 [TVA -5 Nuckear Plant - hitake ™
_0_5_-0_'742 451 . Summer TVA Courier 1.7 181_5 20507.03 |TVA - Watts Bar Nuclear Plant - Qutfall 101 TN
__)S-O'I-IZ 45 . Sumner TVA Cowier 3. 7876 20507.04 |TVA - Walls Bar Nuclesy Plant - Intake [ 3_1_ 'I_'N

05-07-12 45, , Sunmer ATVACow_iva 2.6 7876 2050705 |TVA - Watts Ber Nuclear Plent - Outfall 113 ™

05-07-12 145 ]. Suremer 'l'VACouﬁg’r 5 7876 20507.06 {TVA - Watts Bar Nuclear Plant - Intake 113 ™
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BIOMONITORING CHAIN OF CpSTODY RECORD Page-__l__ of _1__

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

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

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

Facility Sampled: Sequoyah NP 28801 General Cor'nments: Aeee o | Pl A-B6E5; ?"’r

_ reol o inkeke,” ot 0625,
NPDES Number: TN0026450 Phone:  828-350-9364 .
Collected By: Dustin Bine ﬂ'f“v ﬂ"'—/ . Fax: 828-350-9368
Lyndedl Wilbom s e@u@& ]
Field [dentification / Container Fl
ield Identification . . Number & ow .
Sample Description Grab/Comp. Collection Date/Time Volume (MGD) :a in Event? .
Collected {Mark as Appropriate)
Date Time i el Yes If Yes, No | Trace
T e Inches
e r Lot 0655 9% [
osbf/n sz osES ey 2(2-5gal) 0 M X
. osfo¥/12~ {laed OPIOET
SQN-INT-TOX Comp ] Ei 2o k125 ga) ;u/,q X
Sample Custody - Fill In From Top Down
. ™ Gwb] N 1 )
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time dl"“'“‘—'
: —=5 A SoNvC 0F-67-42
VN e~ stifir 0%/ e | B og 15 ec
v
. SonC .
R AR Zé g Is>07-/ RBPE -\ % 0S4 V%00 €T
NS

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




"ot v ~emn”
&
: : Page Y
.o . .
o b4 Whole Effluent Toxicity Sample Receipt Log
o [ ] *Sample temperature performed using Sample Roceiving Thermometer: SN 6338,
g 6 Dwiroreenta! Tasting Sokedens, bec . : ’
o Date "~ Thae Received Recetved Sample Project | Ssmple | Sanmb d descripion State Comments
<5 received | recelved by frem temperature ('C)~ by
- 05.05-12 1002 K. Keeman Fod - Ex_ 3 7898 | 12050901 |CORRERI. AAF MoQuay Inermafional NC
-y 050912 1 1003 | K Keenon Fod - Bx 20 7899 | 12050902 |Bladeaboro WWIP . NC
o 030912 102 K Keeman Fed - Ex K] 7900 | 12050903 |Duke Belaws Creck Steam Station NC
5-09-12 1002 - | K. Keewan Red - Ex 5 " TI01_ | _120505.04 ~Cape Fear S.E. : ) NC
50912 | 102 K Keenan Fed - Ex 5 750 Energy - Cape Fear S.5. - NC
5-09-1; 1002 ¥ Keeram Ped - Bx % 7902__| 12050908 |Gty of Gastonta - Dalles WWIP NC
05-05- 1002 K Keenan _ Fed - Bx 5.8 7903 1 120509.07 [Untited Water - Enficid WWIP NC
050212 1002 K Keenan Fed Ex_ 2. T904__|_130509.08 | Ducke Eergy - Marchall Steam Station NG
05-05.13 1002 K. Reeman Fed - Fix L. 7905 __| 120500.09 |Ammons Resources - Releigh CC NC
050512 | 1002 K. Kecnen Fed~ Ex 26 7506 | 120509.10 (Bell ises - Soariett Acres MHP NC
050912 3 1002 | K Keonen T8
[ 050512 ] 1002__| K Keenan Fed - Bx 5. 7907 | 120509.11 | United Water - Scotisud Neok WWIP__ NC
050512 | ow K Keenan Ted - Bx X 7908 | 120509.13 | Duke Easrgy - MoGuire NS - Outfall 002 NC
— 050513 1002 X Keenen Fed-Bx 24 _ 7900 | 120505.13 | Duke Energy - McGuire NS - Outfall 00 NC
0505-12 1002 X, Keenn Fed - Ex ] 791 120509.14 |Duke ~ McGuire NS - Outfall 003 NC
05-09-12 1002 K. Keenan Fed - Bx K3 Fidl 20509.15 |Elementss NC
050512 | 1002 K. Keenan Ted . Ex - 7312 20509.18 |Carolina Beach WWID T NC
05-09-12 1020 | _K Keegan UPs > 7913 | 120309.17 |South Cary WWIP NC
05-05-12 020 K Keenan UPS s, 7514 | 120509.18 |Bavirg Chemists - Manteo WWIP . NC
05-05-12 020 K. Keenan Ors__ 2, 7915 | 120509.19 |Microbas Environmental - Rockingham WWIP NC
05-05-12 020 K. Keenan UPS 2.0 7916 | 120509.20 {Mierobas Environmeata] - Roscboro WWTP _NC
05-05-12 1020 K Keenan UFS 20 7917 _| 12050921 |Microbas Eav: <P Steveas - Waggam WWIP NC
05-09-12 020 K Keeran UPS 2.0 __7918 | 12050922 |Mbcrobac Environments - inge - Outfall 002 NC
0509-12 00| K Keenan Urs 2.0 7918 | 12050923 |Micrebis Enviroamental - TransMantaings - Outial NC
050912 125 K_ Keenm Desh Courter 12 7910 | 12050924 |OWASA - NC
05-09.12 1300  Sumner "TVA Courier T6.7 7875 | 12050035 [TVA-5, Nuclear Blant - Outfall 101 N
05-09- 300 3 TVA Courier 1.6 7875 | 130509.25 |TVA -5 Nuclear Plart - Infaie ™
05-09- 322 - Sumger A Courier 22 7876__| 12050927 | 1VA - Walts Bax Nucltar Plant - Outfell 101 N
05051 522 - Surmmer TVA Courier 15 7876 | 12050098 |TVA - Watts Bar Nuciear Plant - Infake 101 N
050512 1522 7, Sunet TVA Courier 23 7876 | 12050929 |TVA - Watts Bar Nuclear Plorst - Outtall 113 _IN
05-09-12 52 3. Swmner A Cotrier 18 T876__| 12050930 {TVA - Watts Bar Nuolear Plant - Inteks 113 ™

SOP G4 - Exhibit G4.2, revision 01-03-12
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1 _
A
% Client: TVA Environmental Testing Solution, Inc. | Detivered By (Circle One):
S} Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
o
—] p.0. Number: N/A Asheville, NC Other (specify):
L Y
°© Facility Sampled: Sequoyah NP 28801 - General Comments: A—rw'(o{ ~+ af"ﬂ/ ’ u-f‘ 0555

NPDES Number: TN0026450

Phone: ~828-350-9364

Fax: 828-350-9368

ancd ot jrbeke. ot

Collected By: Dustm B?céy I IM/
e — - g

Container
Field ldentification / - | Number & Flow . 9
- Grab/Comp. Collection Date/Time . Rain Event?
Sample Description C\::I)I':(:T:d (MGD) (Mark as Appropriate)
Ti Pl G 3 H Y If Yes, N Trace
SQN-101-TOX v shop cssref 2025820 / % %,
54' fwrt 0910 S
SQN-INT-TOX Comp lzil,, 12 |slop 0600 gal )( 12O 284 N
Sample Custady — Fill In From Top Down % L\Yﬂbs-\ m \urm SAHMs nm
T3 . mm&.
Relinquished By (Signature): Date/Time Received By (Signature): w> Gooty TN Date/Time du-w
VA S
. N : o - .
_&MMMZMZ psloeB8 o4, o5.//-12 OF30er
ETS -
BR_ LA, SN oy 2 AU (')h\ /m_.- 03--L - VS ev

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




0LL 40 0¢ aBFLTY

owavy 3 Aoy

A mapay

apuadepy

a»;omm,.
=
N

"

rage_1o

rformed using Sample Receiving Thermometer: SN 6338,

ataaen 4 r
Erwironmentsl Yacting Soltions, Inc. R
Date Time Received Recelved Sample Project Sample [Sample name and description Sinte Comments

reeeived | cocetved y from temperstare °C)* | somber :

G112 0141 K Keenn Fed -Bx 07 7898\ 120511.01 JCORR ERI - AAF McQuey Infemational NC
05-11-12 014 K, Koenan Fod - Ex_ 1.0 7899 | 12051100 |Bladenboro WWIP NC
05-11-12 014 K. Keenin Fed - Bx 1.6 7900 | 120511.03 |Duke Energy - Belews Creek Steam Station NC
051112 1014__| K Kesnan Fed - Ex 0.4 7901__| 120511.08 [Progress Energy - Cape Fear 8.5, NC
05-11-13 1014 X. Kecnan Fed - Ex 04 7901 __| 120511.05 |Progress Energy - Cape Fear S.E. - Upstream/intake NC
051112 104__| K Keeomn Fed - Ex 1 7902__| 120511,06 [City of Gastonia - Dallsy WWIP NC
0511-12 1014 K_Keeman Fed - Ex__ 5 7503__| 120511,07 |Unitod Water - Enfield NC
034112 14 K Keenan Fed - Ex 4 7904__| 12051108 [Duke Energy - Masskall Steam Station NC
05-11-12 14 K. Keeaon Fed - Bx 1.2 7905 | 120311.09 | Ammons Resources - Raleigh CC NC
051112 014 K_Keenen Fod - Bx 22 7906 | 120511.10 [Bell Enesprises - Scariett Aores MEP NC
05-11-12 014 K Keeran Fod - Bx S 7907__| 12031111 |United Water - Scotiand Neck WWTP _NC
05-11-12 014 K Keenan Fed - Ex 03 7908 20511.12 | Duks Energy - MoGuire NS - Outfail 005 NC
05-11- 014 K Fed - Ex_ 10 N1 051113 | Blements - "NC
0511 014 K Kecaan UPS X 7913__| 12051114 [South Cary WWTP NC
051112 1014__| K Keenem UPS 03 7915__] 12051115 |Microbas Environmental - WWIE NC
051112 1014 | K Keenan OFs__ 08 7916__| 120511,16 | Microbac Enviranmental - Rossboro WWIP NC
05-11-12 014 _| K Keean UPS X 7917__| 120511.17 | Microbsc Enviranmental - IP Steveas - W sgrem WWIP NC
05-11-12 014 | K Reenan UFS 7921__| 12051118 {Microbac Environmental - Mofiva joes, LLC NC
051113 1z K_Keenan Dash Covrier E 7919 | 12051119 (OWASA S __NC
0511 235 |7 Somner TVA Courer 05R6 787351 1205 @ﬁdmnm-wﬁnm ™
011 225 7. Sumner TVA Courier 2. 7875__| 12051131 |TVA - Sequoyah Nuclear Piant - Intake ™
05-11-12 337 - Sumnee TVA Courier X 7876__| 12051122 [TVA - Watts Bar Nuclear Plzmt - Outtall 101 ™
051112 237 J_Surnner TVA Courier 35 7876__{ 12051123 [TVA - Watts Bar Nucloss Piend - lotake 101_ N
01i-12 a7 ). Sumaer TVA Courier 24 7676 | 12051134 [TVA - Wabta Bar Nuoloas Plant - Outiell 13 N
05-11-12 1437 15 TVA Courler 5.8 7876_| 120511.25 |TVA - Watts Bar Nuclear Piant - Intake 113 N

SOP G4 - Bxhibit G4.2, revision 01-03-12
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Page 1 of 6

" ITesting Sol Ine.

roooee

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

Client: Tennessee Valley Authority

Facility: Sequoyah Nuclear Plant
NPDES #: TN0020168

Project # __+181<

County: Rhea
Outfall: 101

Dilution preparation information: - Comments:
Dilution prep (%) 10.8 216 432 86.4 100
Effluent volume (mL) | 270 | 540 1080 2160 2500
Diluent volume (mL) | 2230 1960 1420 340 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: ; Test information: .
Organism age: a5 . O Randomizing template: jgg Low |
Date and times organisms | 08«6VV2 \oi0 Incubator number and a0
were born between: o ‘ shelf location: ‘
Organism source: Acvoxn. Bavul 9? 1S~ VL. Artemia CHM number: _[¢HM b5 |
_ Drying information for weight
. determination; L
Transfer bowl information: | pH= =4 sS.U. Date / Time in oven: 0845 12 | 14O
: Temperature=_QM.§ °C Initial oven temperature; [ |
Averagé transfer volume: ' : Date / Time out of oven: |egeir11, | HHO
0. V1A 8 Final oven temperature: b °C
- — Totaldyingtime: | Voo ]
Daily feeding and renewal information: : N ) ‘
Day Date Morning feeding Afternoon feeding Test initiation, - .Sample numbers used . MHSW -
: . renewal, or ’ . batch
termination . used
Time | Analyst Time . | Analyst Time Analyst Outfail 101 . Intake . . | L
| P Josogiz. [T | e M | vmo | ) | zeson-0n [120505.02 |eenza)
| L lososrtn. | ooy Moo | Y | tomo| M |vieser.ov | 2ese.0 |eseynd
2 |ogelomin o 3, ([ goqdo| M |120804. 1% | 1208.8.26]
5 M ) [ 112.0509.28 |{120504.20
4 d o lizosn.z0 [lnosi.ay
> 4 120811, 0 1 I [ PR 1
6 ; 120811 20
7 1
Control information: Acceptance criteria | Summary of test endpoints:
% Mortality: 01. _ $20% ] 7-day LCq 7 .
Average weight per initial larvae: 0.0 R e NOEC 8MT.
Average weight per surviving larvae: | 0.0 2 0.25mg/larvac LOEC. 1067,
_ o ChV _93.61.
1G5 2007 |

SOP AT20 — Exhibit AT20.3, revision 06-01-11




Page 2 of 6

Species: Ptmep_hales promelas
Client: TVA /Sequoyah Nuclear Plant, Qutfall lQl, Non-treated Date: _ 0&-0f-12—

Survival and Growth Data

Day ' CONTROL 10.8% 21.6%

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

0 ol oo o lielito]olte|roliolo

! 10 (10|16 |00 [0 |16 [10 |20 |70 [tD |10

101w Jto lro]ofrolwi{w]nlw]n]n

JO 1 (Do |top lol0|tOtolt0 [0 |1O] 1O

o (1o [lo |t Jtojrpjt0]| ID]/D(ID 0| tD

o] o]1o]io] o] o]/ tofto (o |4 |10

0070 {710 /0 ) 0O {/01/0 )10 7014 {10

A = Pan weight (

Tray color code:: . : ' :
Analyst: Eﬁ 3.4 |12.38 |14.13 |86} |46 |1S.54 | 1407 [13.39 1280 |4 60 | 1408 141

Date: 0S.024%

B =Pan + Larvag wejght (mg) '
Dat ﬂ’*ﬁ_—“ poatig. el bl.'iskn-e‘l 2201 U.0w (14901349 11133 20.02,200%

C = Larvae weight (mg)=B-A

Hand caleulated. /
Analyst: C}’ AN e

!
!
!
!
I} : (o |10 | 10| 0] 10|10 |row [0 [ | 4410
l
!
!
!

0S% |b.8% (701 1118 fead | MS LA (w628 [0 [sad w N1

Welght per inifial sumber of larvac (mg)
= C / Initial number of larvae

. \ N\ % o\ A oA ;
Hand calenfated. dL J} \x}" ,.,6‘ 1& KAd \;\ \2‘ “\}. AN (g‘\. l\\v
-Analyst: [V > e\ O laf > N » > ’ o' v o -
A igh Percent reducti - - S -—Z =
verage weight per ercent reduction :
initial number of from control (%) 0 ."]01 0:.L5S 1 .57. 0. U,\‘ L. \7,
‘ larvae !ﬂ) : g

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

Comments:

indapendzm
aview by
Kelley B Keenan

TR Page 32 of 1 10 , SOP AT20 - Exhibit AT20.3, revision 06-01-11
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Page 3 of 6
Species Ptmeghaleg promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101,Non-tregted Date: _ 68-08V\ 2
) Survival and Growth Data
Day 43.2% 86.4% 100%
) M N [ O P R s.!T U \4 W X
0 w10 [o|lmwfolw| oo ol ] 0
! 1o [10 [0 [10] 0 ]to (10 |10 |00 |10
2 6| o] 1ol 0] 10l ro] o] 0] o]0 10
’ 10|10 |10 [to] w]o|ro]r0 o [to]0] 0
¢ o [0 |10 | olplro [to]to]to]o|to |0
° | o] o|to]wl|no] wlw]lo]w|n|w
¢ 10 |10 o] 10} (o] tofio [1o] 10| to|ro] 10
7 ol woliiol ]| o] 0] 18] /0]16 |0 |10
A = Pan welght (m; ’ .
Tray color code:: . |
Analyt: Mt 1430 (1469 [4A] 12430 [13.cq | 180y (13.24] 1323 1498 |14LS |13.58
B =Pan + Larvae weight (mg) . ‘
ﬁ""_@—,@&w—____—: 2008|2093 (1. [[aze]2082/0 7 | 100 (1942 {194 2182|2051 2o
C = Larvae weight (mg)=B-A ’
Hand calculated. M} 0. (ML 6™ 4.0 Lo [ 6.5 |68 62 o3 [S.86 .82
Analyst: éﬂv\a—-—— - .
Welght per initial number of larvae (mg) ) ’
= C/ Initial number of larvae 9 l& N o N q \ N ) Y
nd calcula A V| N (_,A' W™ A R A A &
2@1’I(;'st:l viated. {ﬁw 0? o\-b‘ b? 0}. 0\'}3 o\-P 0? 0}. 0? b‘? 0'? V)
it som et | oo | 0.t | A% | oz | 427 ] o3\ | 10.8T.
Iarvaesmg : .

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

Comments:

independent
Review by

"W Page 33 of 110
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Page 4 of 6

gavironmantal Testing Solutfons, Inc.

Species: Pimeghales promelas - ' _ .
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, Non-treated  Date: gs 081

Survtval and Growth Data

Day 100% Intake

Y y A AA | BB
’ 16]10 | 10| 10
! 10 |10 |10 |70
P (0| 0|10, [10
’ o[ 10| 10|10
¢ 1ol o] w|to
; o]0 |16 | (O
§ o |10 {10 |10
7 | '0]t0 |10

A =Pan welght (mg]

Tray color code:: L1 . .
Analyst: ﬂ@ o (1343 (133, ['3E0
Date: 069212, ' .

B =Pan + Larvag weight (mg) '
ﬁ“f‘”imh 235 AT (20.¢3(20-4

C = Larvae weight (mg)=B - A
Hand calculated, Al "-‘q b-ﬂ b-“b ] b
Ang]ygt; AM—a

Weight per initial number of larvae (mg)

= C / Initial oumber of larvae X
Hand calculated, /'d el \Lg\ ‘x\q, &\0
Analyst: a et (Y 0 0 0
Average weight per | Percent reduction
initial number of from control (%) 0 Gq"\ & 1.

{ lervae (mg) i :

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
1g = unusually large, d&r = decanted and returned, w = wounded.

Comm:

age 34 of 110 ’ SOP AT20 — Exhibit AT20.3, revision 06-01-11



TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
May 08-15, 2012

Pimephales promelas Chrouic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0

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

Environmental Testing Solutions, Inc. Project aumber: . 7875
Not for Compliance Assessment, Internal Laborato:
Cooceatration (%) | Repleule | Meifial sumberof | Fizsl sucther of tarvac|A = Pan welght (mp)| B~ Pan+ Larvar | Larvas weight ()| Weight/ Sarviviag Mexn weight / Coefficlert of varistion | Weight / Infiial mumber | Mean sarvival |Mean weight/ initial]  CocfHiclent of Pescent reduction from
Iarvee welght (mag) =A-B wember of lazvar (mg) | Surviviug scmber of OMasw walght por xrviviag of barvae (mg) {3%) wamberoflarvas | variation Owerswight coatrol (%)
Isrvae (my) rreexber of tarvve) (74) (ag) yer brittal mzater of larvae)
; o
A 10 10 13.6% 20.27 6.58 0.658 0.658
B 10 10 12.78 19.64 6.86 0.686 0.686 ' .
Control T o 10 14.17 21.24 207 0.707 0.707 72 0.907 160.0 . 0.7¢7 72 Not applicable
D 10 10 13.67 21.45 7,78 0.778 0.778
E 0 10 14.65 20.89 6.24 0.624 0.624
F 0 10 i 1554 202 648 0.648 0.648
105% G 0 10 1407 21.06 699 0.6% 0.635 48 0.699 1000 9.658 48 4
H (] 10 13.39 19.86 647 0.647 0:6_41 !
1 10 10 12.86 19.15 6.29 0.629 0.625
J 10 10 14.60 21.77 717 0.717 . 0.717
6% K 10 9 4.08 20.02 5.94 0.660 o631 64 0.5%4 15 0.664 54 &1
L 10 10 4.11 2127 7.16 0.716 0.716
M 10 10 4.30 21.08 6.78 0.678 0.678
N 10 10 4.69 A3 6.74 0.674 0.674
B2% o 10 o 14.77 21.19 6.42 0.642 0.667 . 23 0.642 100.0 0.667 25 87
P 10 10 12.48 19.22 ) 6.74 0.674 0.671 i
Q 1 {1} 13.722 20.32 6.60 0.660 0.660
3 1 10 13.67 19.71 6.04 0.604 0.604
35.4% 0 10 13.07 19.54 6.57 0.657 0642 40 0.657 100.0 0642 40 52
0 10 13.24 19.72 6.48 0.648 0.648
i 0 10 13.23 19.44 6.21 0.621 0.621
Vv 10 10 14.98 21.32 6.34 0634 0.634
100% W 10 10 14.65 20.51 586 .58 0.631 63 0536 100.¢ 9.631 6.3 10.8
X 10 10 13.58 20.40 6.82 0.682 0.682
Y 10 10 14.01 21.35 7.34 0.734 0.734
00% 3 Z 10 10 13.43 19.77 . 634 .634 0.634 -
1 I AA 10 10 13.70 20.63 6.93 .693 0.684 6.3 0.693 1000 0.694 3 18
BB 10 10 13.51 20.67 7.16 .716 0.716
Outfall 101; MSD= Minimum Significant Difference
Dunnett's MSD valae! 0.0697 PMSD = Percent Minimum Significant Difference
PMSD: 9.9 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statisrically significant in a whole effluent toxicity test.
Intake:
Dunaett's MSD valne: 0.0653 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 9.2 Upper PMSD bound determined by USEPA (90th percentile) =30%.
Lower and upper PMSD bounds were determtined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001).
USEPA. 2001a, 2001b. Fical Report: Interlsboratory Variability Study of EPA Short-term Chronic and Acute Whole Efffuent Texicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Envi | Py jon Agency, Cincinnati, O

File: sqn101_050812datadsx

. Entered by: J. Sugmer
Revmdhy:_% v




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 08-15, 2012

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  678/2012 Test (D: PpFRCR Sampls ID: TVA !/ SQN, Outfall 101

End Date: §116/2012 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report

Sample Date: May 2012 Protocol: FWCHR-EPA-821-R-02-013 Test Spedies; PP-Pimephales pramelas
Comments:  Non-treated .

Conc-% 1

2 3 4

D-Control 0.6680 0.6880 0.7070 0.7780

10.8 0.6240 0.8480 0.6620 0.6470
218 086280 0.7170 0.5840 0.7160
43.2 06780 0.6740 0.8420 0.8740
86.4 0.6600 06040 0.8570 0.6480
100 0.8210 0.8340 0.6860 0.6820
intake 0.7340 0.6340 0.6830 0.7160

Traneform: Untransformed 1-Talled Isotonic
Cone-% Mean__ N-Mean Mean Min Max CV% N t-8tat _ Critical MSD _ Mean N-Mean
D-Control 07073 1.0000 07073 0.6680 0.7780 7.248 4 0.7073 1.0000
108 068545 0.8254 06545 06240 06990 4.839 4 1.823 2410 00897 06818 0.8358
216 06640 0.0388 06640 0.5940 0.7170 9.380 4 1.4956 2410 0.0697 0.6618 0.,9358
43.2 0.6670 0.9431 0.6670 08420 0.6780 2515 4 1.391 2410 0.0897 0.6818 0.9358
86.4 06423 0.9081 0.6423 0.8040 0.66800 4.049 4 2.247 2.410 0.0887 0.8423 0.8081
100 0.8308 0.8918 0.8308 0.5860 0.8820 6.208 4 2.844 2410 0.0897 06308 08018
Intake 0.6843 0.9816 0.8843 0.6340 0.7340 8.270 4
Auxiliary Tests _Statistic Critical Skew Kurt
Shaplro-Wilk's Test indicates normal distribution (p > 0.01) 0.97188 0.884 0.17128 -0.4668
Bartiett's Test Indicates equal variances (p = 0.39) _ 5.23368 15.08683 i

Hypothesis Teat (1-tai

I, 0.08) NOEC LOEC ChVv U MSDu _MSDp MSB MSE F-Prob df

Dunnett's Test

Treatrments va D-Control

86.4 100 92.8516 1.15741 0.08973 0.09869 0.00278 0.00167 0.19308 &, 18

Linear Interpolation (200 Resamples)

Polnt % SD 95% CL(Exp) Skew
1Cos* 8.409
iIC10 93.170
iIc15 >100 1.0
ic20 >100 051
iIC25 >100 -
IC40 >100 . 0.8 4
IC50 >100 07
* indicates IC estimate less than the lowest concentration o8
05]
® 0.4 :
0.3 4
0.2 4
0.1
0.0 v r
[} 50 100 160

Dose %

- Dose-Response Plot

0.6 ]
§0.5§
%043
a 3
~ 03]

02

0.1 3

[ 1-all, 0.08 level
of significance

10.84
216
43.2 4
864
*100
Intake

File: 3qn101_030812detaxdsx

Entered by: I. 8
Reviowed by: %E



TVA / Sequoyah Nuclear Plant, Intake Toe
Non-treated

May 08-15, 2012
°
®
®
3 Statistical Analyses
@ Envi I Testing Inc.
o _ Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 5/8/2012 Test ID: PpFRCR Sample ID: TVA / SQN, Intake :
End Date: 5/16/2012 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: |May 2012 Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated : )
Conc-% 1 2 3 4

D-Control 0.6680 0.6860 0.7070 0.7780
10.8 0.6240 0.6480 0.6990 0.6470

216 06280 0.7170 05940 0.7160

432 0.6780 0.6740. 0.6420.. 0.6740

864 06600 0.6040 0.6570 0.6480

100 0.6210 0.6340 0.5860 0.6820
Intake 0.7340 0.6340 0.6930 0.7160

. ’ Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.7073 1.0000 0.7073 06580 0.7780 7.248 4
10.8 . 0.6545 09254 0.6545 06240 06990 4.839 4
216 0.6640 0.9388 0.6640 05940 0.7170 9.380 4
432 06670 0.9431 06670 0.6420 06780 2.515 4
86.4 0.6423 0.9081 0.6423 06040 0.6600 4.049 4
100 0.6308 0.8918 0.6308 0.5860 06820 6.298 4
Intake ~ 0.6943 0.9816 0.6943 0.6340 07340 6.270 4 0.387 1.943 0.0653
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97462 0.748 0.1774 -0.6068
F-Test indicates equal variances (p = 0.79) . 1.38865 47.4683
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.06534 0.09238 0.00034 0.00226 0.71238 1,6

Treatments vs D-Control

Dose-Response Plot

0.9 1
P 1-tail, 0.05 level
" of significance
0.2
0.13
3
03 P P = g A 2
§ ¢ & ¥ & & 3

File: sqn101_050812data.xlsx
Entered by: J. Sumner
Reviewed by:




Page 5 of 6

| Species: Pimephgles promelas Date: of-of ‘i
Client: TVA /Sequoyah Nuclear Plant. Qutfall 101, Non-treated
Daily Chemistry: . : '
Day
[ ) 1 -2
Analyst r C
Concentration Parameter
pH (S'U') i ; .
DO (mg/L) ) ) X
Conductivity N .
Noo-treated . | o Cac'yoﬂ) (N %] L
Hardness ’
3 a3 &4
(mg CaCOy/L) 3 )
Temperature (°C) .4 . M. 1.4 4.1 ™. £ 4. b
H (S.U.) m‘\ﬂ TA4L 1% 140 2.B<
DO (mg/L) ' )
10.8% Conductivity 50‘0 . Q' 291
mhos/cm) 'U‘\
‘ Temperature (°C) . K 4S8, 2. T "ui. ¢ ™.
pH (8.U.) "l.."- v _ 1 4t %) 13 :‘8’ e X .
DO (mg/L)
21.6% -Conductivity '
(umhos/cm) Al 24 0
Temperature (°C) F Ly 18.0 .7 . € s
pH (S.U.) 924 | 340 EY el
43.2% ]():0 Elmyﬂl;)i & — ‘ ' :
2% nductivity " .
(p.(:nhos/cm) A1) a 29 i %5t _
Temperature (°C) :H.s . . . . .
pH (S.U.) ‘MJ‘_ : g.ot 38, k }.“ i%
N ] : 34 .
86.4% Cond:sc/:\:)ty Z(Z ?;l 0 ul .
Temperature (°C) '!é.’g 4o . b M. .8
pH(S.U) ﬁ‘,‘ h _f&f A b el %‘ﬂ_
‘DO (mg/L) ] $ 2
| Gemhostem 9% 113 193
o Alkalini
100% (g CoOOL) 14 &\
Ha
(mgrg?o,n.) 81 .8\
TR chiorine (mg/L) <0.10 — . o o
Temperature (°C) 15:0 . +O 4. b - S. 0 24.
pH(S.U) A $.§5 A ‘.}ﬁ.\_ b0
DO (mg/L) _ gg ’ o ‘
ctivi
mhogiem) a5 190 lqe.
100% Alkaliaity -
Intake | (mg CacOML) M 19
. (r:g CI;?WL) 1« 8‘ v
TR chiorine (mg/L) £0. SOvi
i Temperature (°C) &.{ lﬂ N ; as.4 ] 5.0 E{J_ .
" et o Initial Final Initial Final Initial .  Final
—Page 38 of 110 _ ' SOP AT20 - Exhibit AT20.3, revision 06-01-11
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Species: Pimephales promelas
Client: TVA / Seguoxah Nuclear Planﬁ Ogtfall 101I Non-treate

Date: __08-08 +1—

]

Pz.xge 6 of 6

I @ge 39 of 110

Day
3. : : 4 ) 5 6
Analyst W o | oA o :
Concen- Parameter
tration
pH (5.U.) o £ 8.0 oo 9497
DO (mg/L) 1.4 -8 0 o I o, d
C L
CONTROL i“(’)‘l’l’g::’:’gg 14 A 33 Sz
Non-treated _(‘;Il;ag:é%ﬂ Ly B 5. Y 2 ‘“.?
(g CaCOSL) 81 84 34
Temperature (°C) 1. & 1. T £ . ) 1. L ™
pH (S.U.) B.o% L3 as ebo % L2 | 849 M
DO (mg/L) 12 9.0 09 O
1% | Comtuct 244 283 2l 2
os/cm
Temperature (°C) ¢4 .S . UW. 4.4 . W& - M.
pH (S.U.) B0 Az | ¥ar | 390 a3 Wy | 80 | 4%
DO (mg/L) R 0.8 8.0 PX-3 , . [¥)
21.6% [ Conductivity 280 2o A% »l
{umhos/cm)
Temperature (°C) ™M [ W€ -8 R 9 Y. W.& %‘. |
pH (S.U.) 8.8 3 .60 | ¥R .63 JvL) - .
) ] DO (mg/L) 1.3 0.6 0 0.0 2.0 : "R
43.2% Conductivi
e 353 205 263
Temperature (°C) M. BT A . 4 ;-:'\-& q'zfn_[ . &
pH(S.U.) 2 io . Ao Qw3 0% 0S| @42
DO (mg/L) A% 0 g.0 .- 8.0 . S
4% :
R Prvvroied 272 Alo AlS 216
Temperature (°C) .4 4.6 L . 8 2. 8 1.0 1. 4.8
pH (S.U.) Bos | 335 Ao | ] 940 | Tws | o4
PO @en) "y | (o - 8o ") .0 9 0.2
ot | e o
. Alkalini
10% | e c:c%;/_x,) 14
Hardness
8\
CaCQs/L)}
Tn;l Chlorine (mg/L) 40.1
Temperature (°C) M. a, . A 1 24.¢ 5.0 ] %.0 S
pH (S.U.) K G B %ow ﬂ | &02. '5,405 S10 [ 95
DO(mglk) 1} ¥ 0 _ 8.0 k 2.1 T.D0 - @
[ g 162 A0 Ao
100% Alkalinity A
Intake gg ((lfaCO;/L)
ardness -|q
Cal
’Ii.llt chlorine (mg/L) £0.40
/-\ Temperature (OC) z&-j 1&- ! EU i ')Ho’i Zii ISQ ‘ zq,i 1!.1
Initial Final Initial Final Initial Final Initial Final

- SOP AT20 — Exhibit AT20.3, revision 06-01-11



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

May 08-15, 2012

g8
Gl :
3"..
5@ Pimephales promelas Chronic Whole Effluent Toxicity Test
‘g; . EPA-821-R-02-013, Method 1000.0
8o | ,
QO Daily Chemical Analyses
:@ Environmental Testing Solutions, Inc, Project number: 7875
o
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Tnitial Final Iritial Final Initial Final Initial Final
pH (SU) 7.85 7.90 7.92 7.79 7.95 7.85 8.02 7.61 7.97 7.62 8.06 7.49)
DO (ng/L) 7.6 3.0 7.3 7.5 7.7 1.7 7.3 6.9 7.6 7.0 7.6 6.4
Conductivity (umhos/cm) 327 310 303 309 313 312
Control |4 ikalinity (mg/L CaCOy) 633 i 63[; 63 2 638 B =
Hardness (mg/L CaCO;) 38l 88l , 89 2003
‘Femperature (°C) 24.9 247 24.9 247 24.8 24.6 243 24.3
H (SU) - 7.89 7.86 7.96 7.78 7.90 7.85 7.95 7.60
10.5% IM) 7.9 7.9 7.8 74 78 77 3.0 6.3
37 IConductivi hos/em 306 297, = 292 : 283
Temperature (°C) 24.9 24.9 25.0 24.7 248 24.6 . 24.8 24.7
pH (SU) 7.89 7.86 7.98 7.78 7.92 7.79 %.10 7.62 7.2 7.56
siey  |RO(mRL) 79 79 78 7.6 7.8 1.7 . 3.0 6.5
. Conductivi os/cm) 201 284 % 280 : . 276 5
Temperatare (°C) 249 24.6 25.0 24.7 24.8 24.5 24.9 24.8 24.8). 24.9
H (SU) 7.89 7.90 7.99 7.82 7.91 7.85 8.09 7.3 7.86 7.56
329  [RO(mel) 7.9 8.0 7.8 76 78 7.7 77 8.0 6.6
Condn hos/co 265 ] 259 257 258 253
Temperature (°C) 24.9 24.6 25.0 24.8 24.8 24.8 24.9 24.8 24.6
H (SU) 791 790 “8.01 1.82 7.88 7.87 8.10 7131 7.63
g6ave  |RO.me/L) 7.9 8.0 7.9] 7.6 7.9] 7.7 7.7 8.0 6.9
Conductivity (umhos/cm) 212| ] 210] , 211 212 216 ]
Temperature ('C) 25.0 246 25.0 24.6 24.8 24.8 249 24.6 249 243
pH {SU) 7.92 7.90 8.02 7.36 7.89 792 8.05 7.5 7.76 761
[ie) 79 3.0 7.9 76 79 78 7.1 6.9 30| 6.9
Conductivity (umhos/em) 197 : 193 ; 197 196 e 138} 4
100% Alkalinity (mg/L, CaCO;) 79 : 81 79k i
Harduess (mg/L CaCOy) 81 | 31 (SRS i 81E% A
Total Residnal Chiorine (mg/L) <0.10] 558 ; <0.10 |85 <0.103 BT
Temperature (°C) 25.0 24.8 25.0 24.6 25.0 24.7 24.9 25.0 24.9 24.8 25.0 25.0 24.5
H (SU) 7.95 7.93 8.04 7.34 8.04 7.90 8.12 3.06 7.65 3.02 7.68 8.16 7.53
DO (mg/L) 7.9 7.9 8.1 7.3 8.1 8.0 7.1 8.0 6.7 8.1 7.0 7.1 6.7
{Conductivity (pmhos/cm) 195 190 192}; i 194 B 182 B 190 190
100% Intake [Alkalinity (mg/L CaCO;) 77} ; e 7 79 % 79 i :
Hardness (mg/L CaCQ,) 79 81 7918 i :
Total Residual Chlorine (mg/L) <0.10 /3¢ ; ; <0.105 TR X <0.10)4 : :
Temperature CC) 25.1 248 25.1 24.7 250 . 247 249 24.7 25.1 24.9 24.9 25.1 24.9 24.7

File: sqn101_050812chem.xis
Entered by; C. Johnson
Reviewed by:



Page 1 of 7

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

Client: Tennessee Valley Authority . . County: Hamilton

Facility: Sequovah Nuclear Plant : Qutfall: 101
NPDES #: TN0026450 )
Project#: __181S
, Dilution preparation information: Comments:
. Dilutionprep (%) | 10.8 216 | 432 | 864 .10 - |-
L Effluent volume (mL) 270 540 1080 2160 2500
i Diluent volume (mL) 2230 1960 1420 ) 340 0
Total volume (mL) 2500 2500 2500 | . 2500 2500
Test organism source information: . - ') Test information:
Organism age: < 24-hours oid . ] Randomizing template color: g0\ |
Date and times organisms were born 0508 VT 00 T 0%0 - | 1o iner number and shelf
betwesi: : location: ‘Lc'\
i Culture board: OS-0orL. . : : -
Replicatenumber: | 1 J 2] 3] ¢ 5] 617 |8 ]9 ]1l0 . S
v Culture board cup number: [ [2§ TREES s idol ™' batch: | esovL
i Transfer vessel information: pH= 7.8k S.U. Temperature= 3§ .} °C . 2o
l | Average transfer volume (mL). 0.1 Selenastrum btch: e o201
i " 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 '
* lesotnl gads  |ownn | nenol Masn.c | A
! A1 08 JeeeBl 12050100 | 17080704 4{
2 05:10-12 L 083 08-0 12 | 1LOSHR. TS | 120504. 26 A’(
Y o831 C5-AI1H 1 20EA.1S | 1205CA. 2o v.\u
— 3 — =
4 124 083\ Q‘ 120811,20 [ 12,0511, 2\ 4{
5 losa-r2] oéad v2osi, 20 | wesn. 2 | M
6 B 1 ofdd os b1t \e 120811.21 |
7 losus 12l _oidr- :
Control information: v . Summary of test endpoints:
Control-1 ) Control-2 Acceptance criteria
% of Male Adults: YA .. O1. . S20% 7-day LCsp 51001,
% Adults having 3% Broods: (ol 4 : e > 80% NOEC [{elcY AR
% Mortality: ot T <20% LOEC Y 1007,
Mean Offspring/Female: 3.4 30.6L 2 15.0 offspring/female | ChV - > {0 .
% CV: L7, L-87. < 40.0 % ICyq 21007,

nosesndent
Rewiosy by
Felhy E- Keenan

Y& Page 41 of 110 SOP AT11 - Exhibit AT11.2, revision 06-01-11
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Species: Ceripdaphnia dubia
Client: TVA /Sequovah Nuclear Plant, Qutfall 101

Page 2of 7

Date: 0S.08-11-

CONTROL-1 Survival and Reproduction Data
- Replicate number
Day 1 | 2 E 4 5 6 7 8 9 10
1 Young produced ) O O [®) (o) 6 (@) 6 O
Adult mortality Cliow o . - | | - [N -
2 Youngproduced | OO | & O O Ol O O O] OO
Adult mortality L I N S I O O O ey
3 Young produced o O O O Ol O (o) 6 O
Adult mortality ] ] ] ] W] e |
4 Young produced - Y| S . o 9 S s Y S
Adult mortality (U L . . ] N ]
5 Young produced v va [ VO (VL M v D [y Ty L o)
Adult mortality Ul U ol o T e O]
6 Youngproduced | - N[ O [ O O O | O O QO (@) (@)
Adumortality |\ | \_ ] L] L fu_ ol PA T U T
7 Young produced | \=} | ¢ 1S L AS T\ (id 1S 1A N
Total young produced 33 a2 3b 3‘ Y " ‘3 b 33 3\4 .‘5\ 10‘
Final Adult Mortality [ \— [ [ - . |y - S | N
X for 3" Broods 25l 1N | X X 1 2 | 5] X1 X [N

I
Note: Aduit mortality (L =live, D = dead), SB = wplit brood (single brood split between two days), CO = canry over {offspring carried over with adult during transfer).

conc: 10.8%

Concentration:

% Mortality:

Ol.
Mean Offspring/Female: - él Y |

Survival and Reproduction Data

. Replicate aumber
Day 1 2 3 - 4 ‘5 -6 7 8 9 10
1 “Young produced Fol oI O (@) o) O O 10 10
Adult mortality O ] O o L | W f S | . —
2 Young produced O F‘ O 10O O O O 010
Adult mortality l CT L To U] ] CT e L
3 Young produced O D O [O) O (@) 10 1O
Adutmortallty | L] L] L] O] O]
4 Young produced Y Y [ S i3 e Q > S S
Adult mortality ] o L
S | Young produced w2 v vy VL] O] 1218 [V
Adutmormality | U | “— | | U | | | | | ©
6 Young produced Ol O 0O Ol O (@) (@) 010 (®)
Adult mortality o -] (- | S i - | - |-
7 Young produced SYE"EE d Ve S | W 19 [ v 1 [t L
Total young produced : 33 33 A0 33 3\ Ly A r ] g as 38 Cy .
Note: Adult mortzlity (L= Evs, D = dead), SB ~ split brood (single brood spEt betwesn two days), CO = carm /g (offspring carvied over with adult during wamsfen)
Concentration:
% Mortality: Ol
Mean Offspring/Female: .
% Reduction from Control-1: | *D.3 /,

SOP AT11 — Exhibit AT11.2, revision 06-01-11



] E& Page30f7

g Erwironmentsi Festing Salolons, inc,

Species: Cerlodaphnig dubla

Client: TVA /Sequoyah Nuclear Plant, Outfall 1 Date: _ 98.0f42.
Ccone: 21.6% - _ Survival and Reproduction Data
. ' Replicate number
Day . 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O (@) 5—% (el Ke) O 6 (@)
Adult mortality ] ) ] W | LG Y (. —
7 | Yowgpoied | O] Ol OO | OC OO OGO
Adult mortality U] ] U ] o ) U U
3 Young produced (&) (@) O O Ol O [®) O 10 1O
Adult mortality [ [ L ) L S D - L o |
4 Young produced idie || ST S g S | S5 NEES
Adultmortality | N N | ] N ] ] N N N
5 Young produced ISR A\ %™ 12 v2 | \S | v
Adul¢ mortality i - v [\ |- A - “
6 Young produced Ol O O O 1o (®) Q _0 (@) Q
Adutmortality | \__| L_ ] ] )

7 Young produced \4] ™ l§ 1S 1S 1) 8 \S | W A
Total young produced aL | a2 |aL (33 (3 a2 ]as | az] 38| 33
Final Adult Mortality L ), - — [ - - | - — [ [
Note: Adukt mortality (L = live, D = dead), SB = split broad (single brood split between two days), CO = carry over (offspring carried over with adult during transfer).

: Concentration: -
% Mortality: 07
Mean Offspring/Female: 32,8 1
% Reduction from Control-1: - 5'92
CONC: 43.2% Survival and Reproduction Data
Replicate number :
Day 1 2 3 4 5 6 7 [ ] 9 10

1 Young produced % Ol O Al O Ol O OO0 | O

Adult mortality o L [ S I S . | S o L |
2 - | Youngproduced |. O O o) [a) O 2 5 _O (@) oHNe)

Adultmortality |  __ (W1 I WS Iy Ul O
3 Young produced o) O Ol O [®) OO (0] O | O

Adult mortality wl uw o Ll o | | — Ol O«

4 Young produced | Y ] b g Jq o S S S

: Adult mortality | R [ N ) e -

[; Young produced | vl v [l v v [V v L v

Adult mortality, A T - - wl e -
6 Young produced Al O [a) 8= @) 5 F—Q OlO0 10O
Adult mortality ]l vl u [ B I O O Oy

7 Young produced \v1 (S \__$__ 14 A\ v Lé & |1 \ g-
Total young produced 23S 31 a3z | a4 az 36| 3% 31 3313 3
Final Adult Mortality W [~ < L . I
Note: Agult mortality (L = live, D = dead), SB = split brood (single brood sglh between two days), CO = camy w_ .

) Concentration:
% Mortality: 6YA
Mean Offspring/Female: |
% Reduction from Control-1: e -5 .

SOP AT11 - Exhibit AT11.2, revision 06-01-11




Species: Ceriodaphnia dubia
Client: TVA/

uoyah Nuclear Plan

tfall 101

Survival and Reproduction Data

Page 4 of 7

Date: 08-08-12. '

CONC: 86.4% .

' Replicate number
Day , 1 2 3 4 35 6 7 8 ) 10
1 Young produced IO IO 1O o) “5 OO0 10 6
Adutt mortality | I . (Sl - U
2 | Youngproduced | O T Ol O[O0 TOT &1 OT o
_ Adult mortality Ul O] U Ll el el o ]
3 | Youngprodueed | & | O Ol O [TH e &) g [ Ne)
Adult mortallty | U ) WUV ) S ) N [ WO B W | W I N .
4 Young produced | S MUEK3 < - o J Y b -
Adult mortality N B N I W . — ] e S I W I GG I
5 Youngprodaced J U [ VX [ VD 1S VD [ VY [ 4 [ [ v v
. Adult mortality L ] T L | I
6 Young produced [e) [&) [ o) [®) Ol 0O (@) (&) O
Adult mortality Ul WU O] Ce
7 Youngproduced | {9 | \§ [\ \ \§ e [ 1] [\ 17 17
Total young produced M a3 {35 {3135 |3 (a3 |38
Final Adult Mortaiity L .~ I 0 A~ U L
Nots: Adult monafity. (L = five, D= dead), $B = split brood (single brood split batween two days), CO = mm% ‘
' , C Concentration:
' % Mortality: Ol.
Mean Offspring/Female: NS ]
% Reduction from Control-1: | =§. 27,
conc: 100% Survival and Reproduction Data
Replicate number
Day . 1 -2 3 4 5 6 7 8 9 10
T [ Yomgprotwed | A1 0 10 Q|0 O [0 [0 [0 [O
Adult mortality v ] 4 (SO | P I S I . _

2 Young produced Ol O &) [@) 0O [®) O o) 6 T O

. Adult mortality [ O S D S N v gy L |

3 Young produced O O 1 o O 0O O] O O (@) (@)

Aduitmortallty | "\ | U] L. [ | v [ A (—

4 Young produced LI sTL [T dTS | e M!S

: aitmortally |\ [ U T [T T T O OO

5 Young produced 1D VLD VA S [y a2 [T

Aduemortality A1 L ] U U - [ -

6 Young produced 0 5 0 0 0 O 0 6 Q

Adult mortality Cl U L]l U o [Tw R -

7 Young produced L§ 19 [\ 19 26 & \S \g 17 '1
Total young produced 21| sk | 38 5'5 371 38| 33| 36| 35 | abk '
Final Adult Mortality L.—.' |\ _ _ [ I _ L
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood sphit between two days), CO = carry over ing carried over with adult during transfer).

' Concentration:
% Mortality: o2,
Mean Offspring/Female: 3.2 |
% Reduction from Control-1: | ~ig, '27‘ '

SOP AT11 - Exhibit AT11.2, revision 06-01-11
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Species: Cerigdag. hnia dubla

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101

Page 5 of 7

Date: 050812

CONTROL-2 Survival and Reproduction Data
. Replicate number
Day : 1 2 3 41 5 6 7 __8_‘ 9 10
1 Young produced Ol O O @) (@) Ol O O i lo
Adult mortality ] O O D O O L O ey
2 Young produced ' O O O O i Q O O O i O
Adult mortality LU I W O T R O U U e )
3 Young produced ol O [ OO O 6 1.0 610
, Adutmortality [ U] ] |\ 1\ | \— | \— (GO I W
4 Young produced N \ < [¥] - < =y o ] 3
Adult mortality [ N ) L S e e e - (R
5 Young produced 10 vy v VL ‘3 1\ ~\T T\ 1\ o)
Adultmortality | \_ | “o | S | N | A |\ el P -
6 Young produced |- ¢~ | ¢ (o) O O % O]l O O
Adult mortality L L O ) L O O e
7 Young produced e M e [l W T v\l 116 ik L}_
Total young produced 30 35 a3 |30 | 3l 29 32 | 3] | 3) 2.6
Final Adult Mortality [ g L L % : (-
Xlgor 3"";11-00:5 ! . pra ' po RS
. Note: Adult mortality (L = live, D = dead), SB = split brood (single brood spht bmm two days), CO = carry over (offpring cervied over with sdult during transfer).
Concentration:
% Mortality: [4YA
| [ Mean Offspring/Female: d.30.6
. conc: 100% Intake Survival and Reproduction Data ‘
Replicate number
Day 1 2 3 4 - 5 6 7 8 9 ._10__ :
1 Young produced Ol O o) Ol N Ol 6l ol O .
Adult mortality \s? _ | N ) I OO K " | - | v
2 Young produced Ol O Ol O10 OO C (O =6
" Adult mortality Ul O[O | [ S [l | .
3 Young produced QT 61T ol o1 o Ol O (oY K¢} QO
Adult mortality Ll e e e o
4 Young produced 9 ‘-r S g g L [N L | S
' Adult mortality C LTl ol wil o [ C T(_; N
5 Young produced S BT 10 TS v 10 v [ )
Aadtemortallty | [ [ | ] T [ T U ’.
"6 | Young produced ﬁ Ol O O OO Ol o0
Adult mortality Ol O ol w1 i |- L. - E_—_
7 Young produced i 7 {4 (14 Cé !g 13 \§ 1] li
Total young produced 33 [(3aS |29 |32 ] 31| 3L 32|31 |a3d |3l
Final Adult Mortality [ | . L (- \_ [ A —
Nate: Adult mortality (L =live, D = dead), SB = split braod {single brood spiit betwrsn two days), CO = carry aver (offipring caried over with adult durisg trensfer).
Concentration:
% Mortality: le1A
Mean Offspring/Female: 32-3.
% Reduction from Control-2: | ~$.,b7,

SOP AT11 — Exhibit AT11.2, revision 06-01-11



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

May 08-15, 2012

Total
0

48

127

170

Total

50
131

177
—r————
358

43

114

149

306

Total

49

122

152

10
(]

12

17
35

10

14

17

10

13
26

12

17
33

14

17

1

16
31

13

17

12

18

36| 35 136

16
31

11

19

13

15

11

17

13

16

35 | 4| 4

15

11

13

29 | 32

i3

19
—
37

13

licate mumber

13

14
31

Regplicate nnmber

15

15

35

12

Ry

12

14.

30

13

15
32

13

12

13

18

12

13

14

16
T —
33

33

12

17

13

10

16
30

11

15
31

12

17

33

10

15
31

13

13
32

6

12

18

36

ficate number

5

13

13
31

4

14

14

32

10

14
29

14

17
35

13

16

86.4%
Day
1

Total 34 | 36

100%

# u——
Total

Control-2 .

Total

180% Intake

Total

121

152
319

Total

45
121

156
322

Total

47

127

161

335

Total

47

127

165

10
0

10

14
p—
29

13

14
31

10

12

15

32

10

12

16

13

17
R —
35

15

16

=
£
&
Rt
B
g
-]
£
g
-1
3
£
§
W
Rt
[
g
g
g
&
‘K
Q
>

12

17

13

15

33 | 34

12

17
35

12

15

10

14

12

18

10

13

33

12

13

37

11

12

14
30

te pumber

12

32 | 28

2 number

13

15

3213]32]35] 3

te number

14

16
36

13

15
31

1

15
31

Re;

12

15
31

R

12

16

33

R

13

15
33

10

15

12

30

14

16
36

12

14
30

12

17
33

Replicate

14

19
39

14

33

| 13

15
U t—

32

13

6

12

16
32

12

17
33

12

17
33

13

19

36

12

15
31

14

335

Control-1
Day
1

Total

10.8%

Total

21.6%

Lk

Tetal

43.2%

Day

Total

) Environmantal Testing Solutions, tnc.

Flle: sqn101_050812dataxdsx

Entered by: J. Sugnner
Reviewed by: *
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
May 08-15, 2012

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

O®oee

" . Quality Control :
Verification of Data Entry, Calculations, and Statistical Analyses

@ Environmental Testing Solutions, Inc.

Project number: . 7878
Concentration - Replicate number Survival | Average reproduetion Coefficient of | Pevoent reductiss from
%) 1 2 3 4 5 6 7 8 9 10 ** (ftspring/female) | viriston () contret €4
Control - 1 33 32 30 .3 36 30 33 34 31 29 100 319 6.7 ) Not applicable
10.8% 33 33 30 33 31 32 28 35 35 32 100 322 6.7 -0.9
21.6% 36 32 36 33 "3 32 35 32 35 33 100 335 55 5.0
43.2% 35 31 33 39 33 30 35 37 33 33 100 339 79 6.3
86.4% K’ 36 32 35 37 35 34 34 33 a5 100 M5 42 -8.2
100% 37 36 35 35 37 38 33 36 35 36 100 33.8 39 -12.2
Control -2 30 33 33 30 31 29 32 31 31 2% 100 30.6 68 Not applicable
100% Intake | 33 35 29 32 n | 3 2 3 3 3l 100 323 64 56
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value; 2.036 _ PMSD=" Percent Minimum Significant Difference
PMSD: 6.4 ' PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test.
Intake:
Dunnpett's MSD valne: 1.599 : Lower PMSD bound determined by USEPA (10™ percentile) = 13%.
PMSD: 52 - Upper PMSD bound determined by USEPA (90" percentile) = 47%.

Lower and upper PMSD bounds were determined from the 10th and 50th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b).

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

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Wholé Efftuent Toxicity Test Methods, Volumes ! and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH. ’

File: sqn101_050812data.xisx
Table populated from associated “Verification of Ceriodaphnia Reproduction Totals® spreadshest.

Spreadshest entered by: J. Sumner
Reviewed by: ﬂt—‘




TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
May 08-15, 2012
Statistical Analyses
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/8/2012 Test ID: CAFRCR Sampis ID: TVA/SQN 101
End Date: 5/16/2012 LabID: ETS-Envir. Testing Sol. Sampie Type: DMR-Discharge Monitoring Report
Sampla Date: May 2012 Protocol: FWCHR-EPA-821-R-02-013 Tast Spacies: CD-Ceriodaphnia dubia
Comments:
Conc-% 1 2 3 4 5 8 7 8 [] 10

Control1  33.000 32.000 30.000 31.000 38.000 30.000 33.000 34.000 31.000 29.000
Control-2 30.000 33.000 33.000 30.000 31.000 20.000 32.000 31.000 31.000 28.000
108 33.000 33.000 30.000 33.000 31.000 32.000 28.000 35000 35000 32.000

216 36000 32000 38.000 33.000 31.000 32.000 35000 32.000 35000 33.000
432 35000 31.000 33.000 39.000 33,000 30.000 35.000 37.000 33.000 33.000

864 34.000 38000 32000 85.000 37.000 35000 34.000 34.000 33.000 35.000

100 37.000 36.000 35000 36.000 37.000 38000 33.000 36.000 35000 36.000
Intake 33,000 35.000 206.000 32.000 31.000 38.000 32.000 31.000 33.000 31.000

Transform: Untransformed 1-Talled Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean

Control-1 31,800 1.0425 31.900 20.000 36.000 6.683 10 * 33.633 1.0000
Control-2 30.600 1.0000 30.600 26.000 33.000 8.750 10

108 32200 1.0623 32200 28.000 35.000 8.877 10 -0.337 2287 @ 2,036 33.833 1.0000

21.8 33500 1.0848 33.500 31.000 36.000 5.496 10 -1.797 2287 2,038 33833 1.0000

43.2 33900 1.1078 33.900 30.000 38.000 7.921 10 -2.246 2.287 2,036 33633 1.0000

884 34500 11275 234500 32.000 37.000 4.158 10 -2.920 2.287 2038 33.633 1.0000

100 35.800 1.1699 35800 33.000 38.000 3808 10 -4.381 2287 2036 33633 1.0000
Intake 32,300 1.0566 32.300 29.000 36.000 8370 10

Auxillary Tests Statistic Critical Skew Kurt
Kolmagorov D Test indicates normal distribution (p > 0.01) . 0.88163 1.036 0.20851 0.0873
Bartlett's Test indicates equal variances (p = 0.37) 5.43364 15.0883

The control means are not significantly different (p = 0.18) 1.38483 2.10092

Hypothesls Test (1-tall, 0.06) NOEC__LOEC___ChV TU __ MsDu__MSDp _MWSB___MISE  F.prob___df
Dunnett's Test 100 >100 1 2.03577 0.06382 21.1867 3.062668 4.6E-04 5,564

Treatments vs Control-1
Linear intarpolation (200 Resamples)

Point % SD 95% CL Skew
IC08 >100
IC10 >100
iC15 - - >100 1.0
1IC20 >100 0.9 ]
IC28 >100 08 ]
IC40 >100 ]
IC50 >100 0.7
. 0.8 ]
2 05
% 0.4
& 034
0.2 1
0.1 1
0.0 $-0-0—0————0¢
SXE ~..
0.2 T ——r—rr
0 50 100 150
Dose %
Dose-Response Plot
45
a0 3
35 T
Y et St SN U NS q 1-tail, 0.05 level
% T T of significance
3 253
3 203
('3 15:
103
53

Conftrol-2
1084
21,6+
43.2
86.4 4

1004
Intake

File: 8qn101_050812dnta xisx
Entered by: J. Summer
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TVA / Sequo

May 08-15, 2012

Statistical Analyses

yah Nuclear Plant, Intake
Non-treated

Cerlodaphnia Survival and Reproduction Test-Reproduction

- Treatments vs Contral-2

Start Date:  5/8/2012 Test ID: CdFRCR Sample ID: TVA /SQN 101 - intake
End Date: 6/15/2012 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2012 Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Cericdaphnia dubia
Comments: )
Conc-% 1 2 3 4 [ ] 7 8 9 10
Control-1  33.000 32.000 30.000 31.000 36.000 30.000 33.000 34.000 31.000 29.000
Control-2 30.000 33.000 33.000 30.000 231.000 20.000 32.000 31.000 31.000 26.000
10.8 33.000 33.000 30.000 33.000 31.000 32.000 28.000 35000 35000 32.000
21.6 36.000 32.000 38.000 33.000 31.000 32.000 35000 32.000 35000 33.000
43.2 35.000 31.000 33.000 39.000 33.000 30.000 35000 37.000 33.000 33.000
B6.4 34.000 36.000 32.000 35000 37.000 35000 34000 34000 33000 35.000
100 37.000 36.000 35000 35000 37000 38.000 33.000 38.000 35.000 36.000
Intake 33.000 35.000 29.000 32.000 31.000 36.000 32000 31.000 33.000 31.000
Transform: Untransformed ] 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control-1 31.900 1.0426 31.800 29.000 36.000 6.683 10
Control-2 30.6800 1.0000 30.600 26000 33.000 6.750 10 "
108 32.200 1.0523 32200 28.000 35.000 6.877 10
21.6 33500 1.0948 33.500 31.000 36.000 5.485 10
43.2 33.900 1.1078 33.800 30.000 39.000 7.921 10
86.4 34500 1.1275 34500 32.000 37.000 4156 10
100 35800 1.1699 35.800 33.000 38.000 3.808 10
Intake - 32.300 1.0556 32,300 20.000 36.000 6.370 10 -1.844 1.734 1.599
Auxlliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97072 0.868 -0.3101 0.44033
F-Test indicates equal variances (p = 0.99) 1.00787 6.54108
The control means are not significantly different (p = 0.18) 1.38493 2.10092
H esis Test (1-tail, 0.05 MSDu MSDp NMSB MSE  F-Prob df
Homoscedastic t Test indicates no significant differences 159873 0.05225 1445 ~ 425 0.08172 1,18

Boae-ﬁeaponae Plot

Control-2

1084

2164

- 4324

86.4 4

100

Intake

| 1-tail, 0.05 level

of significance

File: sqn101_050812data.xdsx
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Srwimamens| Tardng Sakatian, ine,

Species: Ceriodaphnia dubig

Page

60f7

Date: _ 08-08-172.
Client: TVA /Sequoyah Nuclear Plant, Outfall 101
Dally Chemistry:
Day
0 1 2
Analyst
Concentration Parameter
pH (5.U.) N . ) )
DO m,| ) s 3
COWOL '?ond:s?:::)ty ?ﬂ‘ . 6‘0 -303
Alkali
j},l,,grgg‘c‘gﬂ, L3 L3 3
(mg CHCOSL) vf% &8 ey
Temperature (°C) 1S: 2 28-0 S, ! M. 4 o
1;)1(1) (S.U) jimq 3 14@1' 140 8.0\
, (m ) . 1
10.8% Conductivi "y ;
(u‘::h:s/cm)ty 30‘? 2'0‘} m
J Temperature (°C) 1s.2 1$-2 T M.é€ 8. w.]
Iy T e | an | Bo
I L) ) ) ¥ %'
21.6% Conductivity : )
(umhos/cm) 'IﬂI wl‘\ 1)%0
Temperature (°C) 3% 2 W2 s, ! . EQ 3!5 ;ﬂ .
pH(S.U) % 399 * 1% 141 % 02
DO (mg/L) : -.% . 2
43.2% Conductivi
(unbostm) UH 254 15Y
Temperature °C) | 8.0 ¥ L B.T 2.0 “1S.0
pH (S.U.) ?ﬁ 20 e ¢ g
DO (mg/L) § .
86.4% Conductivity ?J 10 2
{umhos/cm) 'L‘ 1;5 {
Temperatures (°C) . 0 €. 1 D 18 15:-0 .
pH (S.U) AL | ) ki) 8 %f.
20 (ng/l:) kG vod | A g
umhog/em) 1% 2% 14}
o Alkalinity
100% | (mpcacosr "4 &\
[ g\ g
TR chlarine (mg/L) <0,10 LD
Temperature (°C) .2 s S - 2%.Q . 4.
pH (S.U.) % _ 51.01_ goY4 || 801 B.0%
DO (mg/L) it 3 v !
tivi
Ry 196 (40 QL
100% Alkalini
Intake (mg C:(lzaﬂ«) i) 1
Hardness ﬂ : 8 ‘
CaCOyL)
%oﬂne (mgl) § € % 10 £0.4
Temperature (°C) $.0_ . | 2.2 i/ 1X¢] %.0 . &
Initia} Final Initial Final Initial F‘ggal
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Page 7 of 7 .

S ——
;; Enmirgsmenta] Tesing Scluyon ne.

Species: Cerlodaphnia dubis ' ' _ ‘
Client: TVA /Sequoyah Nuclear Plant, Qutfail 101 Date: _98-08:11

Analyst

Concen- Parameter
tration

H (S.U) ot el
DO (mg/L)

Conductivity

i {pmhos/cm)
CONTROL ] Alkallnity

{mg CaCOs/L)

Hardness

| (mg CaCOyL)
Temperature (°C)
pH (S.U.)

| DO (mg/L)

10.8% m:sc/g\rf:i 194 203 29| 2 5]

Temperature (°C) b 17 O o - wW.q L . 'L%. & 4. & S
pH (S.U.) 8.0 8oL 192 Q! 283 a\Q |
DO (mg/L) 13X % : ! ' ; fo)

21.6% Conductivity
(gmhos/em) Yo
Temperature (°C) . § 5& N T ™A 8. . l . & 4. § ™.
pH(S.U) B.oA 2.0% }ew a2 |1 163 a4 gl 2.05

- | RO (mpl) 33 3K | 6o ‘33 80 v
43.2% Conductivi ' p

(umhoslam) 158 453 Ho3 he3 \

Temperature (°C) .8 | 180 .9 S .| 2N § . . 1%.0
pH (S.U.) B | 907 | 26l [ 394 | 28> 1349 2z | 18w
I3 A<

DO ng! L) A4 Q.O
86.4% Conductivity
{(umhos/cm) - U ?\' 4 Z2le

0.0

AlS

Temperature (°C) M. € 15.0 .4 25.0 . ¢ 3.0 M. € 1S,

H (8.U.) 8os | 200 :-%:M 98 1 75 | B.00 Bio | a3 |

Conductivi N E

(umboyem) A (90 Aaw 99

o Alkalinity ‘

100% | (mg CaCOYL) 14

Hardness’ & \

CaCOs/L)

TR Chiorine (mg/L}) Lo

Temperature (°C) - Y Q__

pH (S.U.) 8.\

DO (mg/L) :

Conduetivity

(umhos/em)

100% Alkalinity
mg CaCOx/L

‘TR chlorine (mg/L) R . .
Temperature (°C) ; ™.9
Initial Final Initial Initial

_ Initial
. e 51 0f 110 . SOP AT11 - Exhibit AT11.2, revision 06-01-11




TVA /Sequoyah Nuclear Plant, Outfall 101 - Non-treated
May 08-15, 2012 .

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

Daily Chemical Analyses

@ Environmental Testing Solutions, Inc. : ) : ije‘ct aumber: 7875

044 40 25 b

Conceutmﬁon?mmeter Day 0 Day 1 Day 2 Day3 . Day 4 Day 5 Day 6
. Initial Final Tuitial Final TInitial Final Tuitial Final Toitial Final Taitial Final Initial Final

H (SU) 7.85 7.94 7.92 7.96 7.95 8.01
IDO (mp/L)- 7.6 8.0 7.8 7.7 1.7 7.8
Conductivity (nmhaos/cm) 327 310 i 303
Control  FAikalinity (mg/l. CaCOs) 631 634 63}
Hardness (mg/L CaCO;) 88 33 |ERED 89

Temperature (°C) 24.9 25.2 25.0 25.1 24.9 24.9
1pH (SU) 7.89 7.94 7.96 7.97 7.90 8.01
DO (mg/) 7.9 80] . 78 76 7.8 7.8
Conductivi hos/ecm) . 306 297 292 :
Temperature ("C) 25.0 25.2] - 25.2 24.8 25.0 24.9
H (SU) 7.89 7.95 7.98] 7.97 7.92 8.01
DO (mg/L) ' 79 8.0 73 76 73 7.8
Conductivi hos/cm 291 : 284 | 280

Temperature (°C) 250 252 252 25.1 250 24.9 24.8 25.2 24.9 25.1 24.7 248] 243 24.9

H (SU)

DO (mg/L)
43.2% (Conductivity (pmhbos/em)
Temperature (°C)
H (SU)

DO (mg/T)
86.4% Conductivity (umhos/cm)
Temperature (°C)
IpH (SU)

DO (mp/L)
Conductivity (nmhos/em)

100% Alkalinity (mg/L CaCO5)
Hardness (mg/L CaCO;)
Total Residual Chlorine (mg/L)
Temperature (*C)

H (SU)
DO )
Conductivi hos/cm
100% lntake JAlkalinity (mg/L CaCOy)
Hardness (mg/L CaCO;)

{Total Residual Chlorine (my/L)
Temperature (°C)

302 7.92 7.97 701 8.06 7.87
78 16 7.6 76 76 8.0
3008 7y 33 312
63 & 62 [
LR 89
24.9 24.9 247 25.2 24.7 24.9
7.95 7.91 7.94 7.03 3.10 7.86
~ 80 738 3.0 76 76 8.0
83 Z 291 g R 201 ]
24.9 25.1 247 24.8 248 25.1
792 7.9 7.93 7.93 B.10 7.36
8.0] 77 3.0 76 76 3.0

10.8%

21.6%

File: sqn101_050812chem.xis
Entered by: C. Johnson
Reviewed by:
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Envirenmental Testing Salutions, Ine.

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

Client: Tennessee Valley Authority

Facility: Sequoyah Nuclear Plant
NPDES #: TNQ020168

County: Rhea
Outfall: 101

.__.k__ TN .

Project#: __ ™81S
Dilution preparation information: Comments:
Dilution prep (%) 108 21.6 432 86.4 100 ' | Each concentration was UV-treated
Effluent volume (mL) 270 ] 540 1080 | 2160 2500 |} for 2 minutes to remove pathogenic
Diluent volume (mL) 2230 1960 1420 340 0 Interferences.
Total volume (mL) 2500 2500 2500 2500 | 2500
Test organism information: Test information: ‘
| Organism age: 1.2 AoulS O T Randomizing template:  [@w V€
Date and times organisms | g% VL WO Incubator number and AR
were born between: shelf location:
Organigm source: | exen &N‘U\ p{“ 0'5_ a9l Artemia CHM number: C_ﬂﬂ 557_
' | Drying information for weight
determination:
Transfer bowl information: | pH=  =,19 SU. - Date / Time in oven: o515 ] 1O
: ) Temperature= WM. °C Initial oven temperature: | Lo *C
Average transfer volume: Q Date / Time out of oven:. |es. ja=\ \Wwo
0.1104 Final oven temperature: o'l -
Total drying time: M-Hodk$
Daily feeding and renewal information:
Day Date Moruning feeding | Afternoon feeding Test initiation, Sample numbers used MHSW
renewal, or * batch
_ termination used
. Time Analyst Time Analyst Time Analyst Outfall 101 Intake
0 | as-af — | sy | wnd | vsao | nsa.o e
' losom-iz | ofev | 4 IW™oo | M | ions | A es6.01 | 120601, 6y | oSG
2 loseioniz | ogae | ¥ ol M lrosal Y | REA.IS | 6| 501
3 loglly2-.| OROD | M 100 | 4 v oM 120804. 25 | oS-thIZA
4 . . g H ‘ ] ¥
. - \ ¥
s . | 68no Moo | M IS ; ) {1 08dzA | WizA
051312 400 | ¥ oy | M| vsitan
¢ |ogagan e W
7 | o581 4
Control information: Acoeptance criteria ¥ Summary of test endpoints:
% Mortality: 7-day LCso 2 1001,
Average weight per initial larvae: R ‘NOEC 1067,
Average weight per surviving larvae: 2 0.25mg/larvae LOEC 2 Lool.
ChV 21007.
I H' pa OQZ 9
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Page 2 of 6

Specles szeghales promelas

Client: TVA / uoyah Nuclear Plant Ontfall 101 UV-treated Date: 1
Survival and Growth Data
Day CONTROL 10.8% 21.6%

A B C ‘D E " F G.|] H I J K | L

0 /O[10¢10|/0] 010 /6 /o' 10 110 |76 |10
! oo (]l |l |0
2 ol ool mwlwl|wclno]n (oo
’ o |0 |10 [ro]rol0 o [ o] 0] o] |0
1

10 |¢0 [tO /O f1O |70 | 1D |10 {¢D (/O {10 | (D

5 (0| /0| 10] 1O lb, FIVERDY R KL 10 10 (0

1O 110 |10 (10 | 0|10 |0 (IO | to(10 |10 ]| 1O

IO {10 (10 ] D] 10] 10| 10| 10 lb 01(017¢Q

A =Pan weight (ng)
Tray color code::

Aalyst: . 3%} |S.e (s [3re 1434 (344 [13.97 | 13.44 e (D54 (127 [1hoe
' Date: 05 - A.\2 :
i :-Pa:+hw@gbt(ms) ' t 9 19. 29 20.0e
| |otman [1068 [20.3 1920 192:H20.85 2015 | 20.08 20921445 1931929 20eq

C =Larvae weight (mg)=B- A

Hand calculated.

2A\ [t (5,01 [5.94 Judl (0.2 foe [LA8 |553 6.2 [L.59 (663
Am"}’“‘ AI\N .

Weight per initial number of larvae (mg) .
= C/Initial sumber of larvae _ Ay

oD . ] D A NP
Hand calculated. _ lg\\ é\ lﬁ c.'," §a v “\V \.‘9\ fa“ \o .h
Am'ysr . VAP o. o_ oc °u o. b- b‘ 0 0 0 0 ° .

Average welght per | Percent reduction

initial number of | from control (%) o.%R6 o.LHS 1617 - 0.b24 *b.f57.
‘ Iarvae‘mﬂ

l Comment codes: c = clear, d = dead, fg = ﬁxngus, k = killed, m = missing, sk = sick, sm = unusually small,

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

Comments:

|Mm!ﬂ
nﬂql,uemn
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Species: Pimephales promelas . ‘ -
Client: TVA / Sequoyah Nuclear Plant, OQutfall 101, g!-treate Date:

Page 3 of6

08-08° 1L~
Survival and Growth Data
Day 43.2% 86.4% 100%
MNOPQ"R'S'.TUAVWVX
’ ol wlwlmolollw{tolicl |l
! ol o] o w|ollminlw|/o|wn]n
? 70{10 | 10| (o} 100\ 70| /01017070 | tO
’ 0100 ofrolro|to| ofro o |to |10
4 10 Jtoftoltolto|rto (D] mpfro}/0 0|0
° o |1o]1o]to ]| o[t |w]w]|w]| oo
¢ /0 | 10|10]¢0)0 |10 o]0 )io] o] o]0
7 10 (1o || 020101010 100|100
A = Pan weight (mg) '
Tray color code::
Snalyst' m 343 |18.52 |idag 130 |ddo |144L [ 1330 héoy |B.s3 |4 14a (B
ate: 0G0 « . ‘
B =Pan + Larvae (mg) .
C =Larvae weight (mg) =B-A .
Hand calculated. 45 [6.08 |3 600 15.3718.13 | (.10 | £.L0] L. 1% | 4.0 .16 | 6,53
Analyst: é"’"— . .
Weight iplerl initial number of larvae (mg) - o
= ( / Initial number of larvae ' Ay
and calcy x| "J\ S ‘bl\ > \0 Q2 AV \}Q Ao \4‘?
s ||| E ST [ o7 o o
el ombr o | tamenmac | 0,604 | -3.0% | o510 | 21 | 0.7 | ML
"“’“‘mﬂ .

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

Comments:

Indeperdent
Raview by
Keltyy L. Kagran

% phge 55 of 110
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Species: Ptmeghales promelas
Client: TVA / Sequoyah Nuclear Plant, Qutfall 101, UV-treated

Page 4 of 6

Date:

0% 081

Survival and Growth Data

: Day 100% Intake
@ ' Y | Z [ AA | BB
0 /0110 | 10| 10
| ! 1010 1o [10
|
2
101010 | /0
3 .
o 10 |4 110 | 1D
‘ .| 4 > - ) 3
L 10 |4 |Io |10
i ol 4alwio
| ¢ 0|4 | 10flo
i ~ W
(A4 1010
| A = Pan weight (mg)
¢ Tray color code:: P\
Analyst: m@ 1950 3.82 1529 |\3.20.
Date: j_p‘L A\
B=Pan + Larvae w ht(mg)
I
i g T ———— |448[M 5100 o2y
i: C = Larvae weight (mg) =B - A )
l Hand calculated. $41 |541 | St oM
i Anglyst /YI""'"-"
Weight per lnltial aumber of larvae (mg) . N
= C/Initial number of larvae ~ N ~ 9
Hand ealcalated. ) bg“ (g‘ l;’ °
Analyst: d-‘—‘—" o | o U
it sumberof | | tromeomeol 9y | 0.614 | 4.7,
Iarvne!mﬁz .

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.

Comments:

Inciependent
Review by
Kelley E. Keatish

Kp
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* Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated
May 08-15, 2012

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

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

Project number: 7875
Not for Compliance Assessment, Internal Laboratory QC o
Comxentration (%) Indtial sumberof | Flusd wumber of larvae |A « Puo weight (mg)| BwPan+Larree |Larvas weight (mg)] Weight/ Surviviag Mean weight / CoefBiclent of variation | Weight / Inttisl member | Mean survival |Mean weight / Inkidal CoefBcient of Percent reduction frem
Ixrrae weight (mp) =A-B number oflarvee (my) | Survivingmumber of |  MHesa wdghe pu mrviving of larvae (m) [x5] number of larvae | variation (Memwegit contyol (%)
Iurvae (neg) roewcher af tarean) (%) (=g e iritiel nomies of larem)
—— - ..
A 10 10 13.77 19.68 391 0.591 0.591
B 10 10 13.56 20.03 647 0.647 0.647 jeab
Control C } 14.13 19.20 5.07 0.507 8586 99 0.507 100.0 0.586 9 Not appli
D 13.25 19.24 5.99 0.599 0.599
E 0 1439 2085 6.46 0.646 0645
F 10 10 1394 20.15 621 0.621 0.621
los% G 10 10 13.89 2005 5.16 0616 0645 58 05616 1080 0645 58 101
H 10 10 13.94 20.92 6.98 0.698 0.698
1 10 10 14.12 19.65 5.53 0.553 0.553
¥ 10 10 13.54 19.76 6.22 0.622 0.622 '
21.6% K 10 10 12.70 19.29 6.59 0.659 0.624 82 0.659 180.0 o624 82 -5
L 10 10 14.06 2069 6.63 0.663 0.663
M 10 10 13.93 19.58 5.65 0.565 0.565
N 10 10 13.52 19.61 609 0.609 0.609
6% ) ~ip i0 1455 21.29 534 0634 0.504 47 b.634 100.0 0604 47 hd
P 10 10 13.26 19.32 6.06 0.606 0,606
Q 10 10 14.40 19.77 537 0.537 0.537
R 10 10 14.46 20.19 51 0.573 0.573
86.4% S o 10 1335 1946 610 0610 0.570 54 0810, 100.8 4578 5.4 2.7
T 0 10 14.21 19.81 5.60 0.5__6_0 0.560
u 0 10 13.58 20.31 6.73 0.673 0.673 .
v 0 10 14.42 21.22 6.80 .680 . 0.680
100% W 10 10 1407 20.83 & 76 576 0.671 18 0.676 100.0 0.671 1.8 -144
)_( 10 10 13.12 19.65 6.53 653 0,653
Y 0 10 13.71 19.68 5.9 .597 0.597
Z 0 9 13.83 18.75 592 0.658 0.592
100% Intake AA ) 10 15.99 30.90 561 0.561 0.630 101 0.561 978 0.614 182 4.7
BB 0 10 13.20 20.24 7.04 0.704 0.704
QOgtfall 101 MSD =~ Minimum Significant Difference
Dunnett's MSD valne: 0.0670 PMSD = Percent Minimum Significant Difference
PMSD: 11.4 PMSD is a measure of test precision. The PMSD is the minimuxm percent difference between the control and that can be declared statistically signifi ina whole effluent toxicaty test.
Intake:
Dunnett's MSD valoe: 0.0829 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 14.1

Upper PMSD bound determined by USEPA (90th percentile) = 30%.
Lower and upper PMSD bounds were deterntined from the 10th and 0th percentile, respectively, of PMSD data from EPA's WET Inteslaboratory Variability Study (USEPA, 2001a; USEPA, 2001b),

18

i, OH

USEPA. 2001s, 20016. Final Report: Interigborstory Variability Study of EFA Short-term Chronio and Acute Whole Effuent Toxicity Test Methods, Volumes 1 znd 2-Appendix EPA-821-B-01-004 end EPA-821-B-01005. US E: Agency, Ci

File: sqn101_050812data-uv xdsx
Entered by: J.
Reviewed by: >



TVA / Sequoyah Nuclear Plant, Qutfail 101
' UV-treated : '
May 08-15, 2012

Statistical Analyses

Carval Flsh Growth and Burvival Test-7 Day Growth .
: TVA / SQN, Outfall 101 !

Independrat
Relley £ Keerno

= Page 58 of 110

10.84

2164

4324

86.4 4

1004

Intake

File: sqn101_050812data-uv.xlsx

. Start Date: 5/8/2012 Test ID: PpFRCR Sample ID:
End Date: 6/156/2012 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Dis¢harge Monitoring Report
Sample Date: May 2012 Protocol: FWCHR-EPA-821-R-02-013 Test Species. PP-Pimephales promelas ;
Comments:  UV-treated ;
Conc-% 1 2 3 4
D-Control 0.5910 06470 0.5070 0.5990 %
10.8 0.6460 0.8210 0.8160 0.6980
216 0.5530 0.6220 0.6590 0.6630 |
432 05650 0.8080 06340 0.6080 I
86.4 0.5370 0.5730 0.6100 0.5600 !
100 0.6730 0.6800 0.8760 0.6530 :
intake 0.5870 0.5820 0.5810 0.7040 :
Transform: Untransformed 1-Tailed Isotonic :
Conc-% Mean _N-Mean Mean Min Max CV% N t-Stat __ Critical MSD Mean N-Mean !
D-Contro! 0.5860 1.0000 0.5860 0.6070 0.8470 9.929 4q . 0.6185 1.0000 )
10.8 0.6453 1.1011 0.6453 0.6160 0.6980 5817 4 -2,130 2410 0.0670 0.6185 1.0000 .
216 0.6243 1.0853 0.6243 0.5530 0.6630 8.163 4 -1.375 2410 0.0670 0.6185 1.0000 I
432 0.6035 1.0298 06035 0.5650 0.6340 4734 4 -0.629 2410 0.0870 0.8147 0.9938 '
86.4 0.5700 0.8727 0.5700 0.5370 0.6100 5.358 4 0.575 2.410 0.0870 0.6147 0.9938 '
100 0.8706 1.1442 06705 08530 0.6800 1.792 4 -3.038 2410 0.0870 08147 0.9938 |
Intake -0.6135 1.0469 068135 0.56810 0.7040 10.171 4
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk’s Test indicates normal distribution (p > 0.01) 0.9571 0.884 -0.4767 0.34009
Barllelt's Test indicates egual variances (p = 0.29) 6.13792 15.0863
Hypothesis Test (1-tail, 0.08) NOEC LOEC chv TU MSDu__ MSDp mMSB MSE __ F-Prob df
Dunnett's Test 100 >100 1 0.06704 0.1144 0.00565 0.00155 0.01863 5, 18 :
Treatments vs D-Control |
Linear Interpotation (200 Resamples)
Point % sD 95% CL(Exp) - Skew !
1C05 >100 i
IC10 >100 ‘
IC15 >100 10
1C20 >100 0.9 -
IC25 >100 0.8 4
1C40 >100 0.7
1C50 >100 06 ]
3 05 :
o 04 b !
03 ] :
g 0.2 1
0.1
0.0 4 —= <
044"
02
-0.3 —r ~—r—— v
0 50 100 150 R
Dose % :
Dosa-Response Plot
0.8
0.7 4 +
0.8 i /\f\}\/\'
_________________________________________ T 1-tail, 0.05 level
g [L.¥ ¢ of significance
E 04
- 03 i
0.2 1
0.1 9
o] :

Emtered by: ).
Reviewed by: %



TVA / Sequoyah Nuclear Plant, Intake S
UV-treated
May 08-15, 2012

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth
Test ID: PpFRCR Sample ID: TVA/ SQN, Intake ’

Lab ID: ETS-Envir. Testing Sol. Sample Type: ~ DMR-Discharge Monitoring Report
Protocol: FWCHR-EPA-821-R-02-013 Test Species: - PP-Pimephales promelas

Start Date: 5/8/2012
End Date: 5/15/2012
Sample Date: May 2012

Comments: -

UV-

treated

Conc-%

1

3

4

D-Contro!
10.8

216

43,2

86.4

100
Intake

0.5910
0.6460
0.5530
0.5850
0.5370
0.6730
0.5970

0.6470
0.6210
0.6220
0.6080
0.5730
0.6800
0.5020

0.5070
0.6160
0.6590
0.6340
0.6100
0.6760
0.5810

0.6980
0.6980
0.6830
0.6080
0.5600

Conc-%
D-Control
10.8
21.6
43.2
86.4
100

Mean

0.5860
0.6453
0.6243
0.6035
0.5700
0.6705

Transform: Untransformed

1-Tailed

N-Mean Mean

1.0000
1.1011
1.0653
1.0299
0.9727
1.1442

0.5860
0.8453
0.6243
0.8035
0.5700
0.6705

Min
0.5070
'0.8180
0.5530
0.5650
0.5370
0.6530

Max

CV%

t-Stat _ Critical

MSD

0.6470
0.6980
0.6630
0.8340
0.6100
0.6800

9.929
5817
8.163
4.734
5.358
1.792

Bl N NN N -

Intaske 0.6135 1.0468 0.6135 0.5610 0.7040. 10.171 0645 1943 0.0829

Skew Kurt
0.34802 -0.3978

Critical
0.749

Statistic
0.9723
1.15016 47.4883

MSDu MSDp MSB _ MSE’

0.08289 0.14146 0.00151 0.00364 0.543

Auxiliary Tests ) .

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equel variances (p = 0.91)

Hypothesis Test (1-tail, 0.05) _
Homoscedastic t Test indicates no significant differences
Treatments vs D-Control

F-Prob df
1,6

Dose-Response Plot

0.8 4

o
()

0.7 : {
08 i’/;\H\/\“
3 T 1-tail, 0.05 level

of significance

D-Control44stadiadsdisss

Page 59 of 110

10.8 4

2164

4324

86.4 4

1004

Intake

File: sqn101_050812data-uv.xlsx
Entered by: J. Sumner

Reviewed by: ﬂ



Page 5 of 6

e e e
Eavironmental Testing Sohutiors, inc.

Species: Plggghales promelas Date: 0408 13—
Client: TVA /Sequoyah Nuclear P]an_t_, Outfall 10!, UV-treate

Daily Chemistry:

Day

Concentration Parameter

pH (S.U.) ! :

DO (mg/l) k1 ‘ A3 X

_§ Conductivity -

CONTROL | {umloscm) Bllp il 300
e

UV-treated | o g;gg,,m (W o (N |

(mg CacOL) dll 87 €4
Temperature (°C) | "4 [.aM. & . 1.%: o 4 &

H (S5.U.) - u A0 | 339 S
DO (mg/L) %) 1 8.0 3,

10.8% Conductivi
ul:nhosc/tcix‘r,l)ty ’ 306 - 801 710

H _ ] Temperature (°C) <. M-8 5.0 Hlé M, w.S
pH(S.U.) A Q’ﬂﬁ : ;!Fi A : : 1.85

['50 (mg1) 8.0 .0 - 3
21.6% Conductivity m 1 wq wo

_.:z
_-;‘;
7

N —— e

mhos/cm)
Temperature (°C) 15.0 -3 [ 15

0 .
H (S.U.) 294 -ﬁ__ﬁﬂ&_ EX-NE
wed

DO (mg/L) A
43.2% Conductivity M _

pmhos/cm)
Temperature (°C)
pH(S.U)
| DO (mg/L)
86.4% Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U.)
| 2O (mg/L)

Conductivity

(umhos/crn)

. Alkalinity

100%- (mg CaCOW/L)

Hardness .

(ms CaCO4/1.)
TR chlorine (mg/L)

Temperature (°C)

pH (8.U.)

DO (mg/L) . .

C d v s -‘

e a4 195 129

100% Alkalinity - ’

Intake (mg CaCOy/1) -H 11

Hard .

(mg CaCOWL) 3\ 14

TR chlorine (mg/L) <0. 10 <0.10

- Temperature (°C) 8.1 2d b 25. 2 0 MS 28. 1 ,24.9

Revrty Initial Final Initial Flnal Initial " Final

ey € Keenan

Kpage 60 of 110 o SOP AT20 — Exhibit AT20.3, revision 06-01 11
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" ITesting

Species: Pimephales promelas

TVA / Sequovah Nuclear Plant, Outfall 101, UV-treated

Client: equoy ﬁ ; Date: %-g- [ ™

Page 6 of'6

Day
3 4 5 6
Analyst oo
Ceoncen- Parameter
tration
H(S.U) I 3 A 193 ANt
DO (mg/L) 8.0 ' 3.0 £ Y A" @, ] 7 X-]
Conductivi ) .
CONTROL ‘"?:‘Ih:s’e.g"‘,‘;y Sok 200 .o o
UV-treated (A‘lnmé:g&m) v o3 2. 2
H
(g Ca0uL) 84 84 24
_| Temperature (°C) .8 #-b ;?3 . .1 A 2. 24 1
pH (S.U) 348 A% a4 fr.uo Al 7;23 04| 9.
DO (mg/L) B.o 9.0 WS 7 [VAT)
10.8% [ Conductivity
(umbog/em) 15 283 #a 290
Temperature (°C) ™ .4 vty 15.0 WS 2. £ . . .S
pH(S.U.) ¢ Tw8 | 2193 | Y] "ﬁt; 640 | 4%3.9D
e DO (mg/L) B.o [~] S
6% Conductivl '
(umhogiem) 183 Ao 264 203
Temperature (°C) 4.8 B 2%.0 4.7 - . ¢ .o 15, M. S
pH (S.U.) 171 Y}wé .86 | Awd |2 1 e \ A<D
oz DO (mg/L) 8.c P13 v ' . 5 .
432% [ Conductivity
Gumbos/cm) U0 A4 Y, S 200
Temperature (°C) 1\{-6 -g 15-0 v WM. 1 - » 1-"[-
pH (S.U.) .00 Y08 NeL | 33> 19 6.3
86.4% Do(mw B.O b 5.0 [TX =1 *
.49 Conductivi '
(unhogiem) 1S 203 AR 280
Temperature (°C) . . %.0 M. | 4.8 2.9 ] 8.0 | M.
pH (S.U.) oL T 319 v Ao | Yo | 205 | 16D
DO (mg/L) B.a 6.0 0 1 {2,
mhesiem) 101 1A 90 300
e[ty T
Hardness 8 \
CaCO5/L.
TR Chlorine (mg/L.) L0410
Temperature (°C) 8.0 || M- S. 1 M- 9. ¢ ™.& | 5.2 01 WM.3
pH (S.U.) Bok | 930 5 17 ‘ A730 84w [4652 -
DO (mg/L) 81 %) 2 é I 1 9 W
o A 184 =X 143
100% Alkalinity . -14
Intake CaCOy/L)
Hardness 9‘
CaCOy/L
TR chiorine (mg/L) 4010
Temperature (°C) ' Ig. g 2.0 . ] ™.V ™. 8. 1 .6
x::m?":i'm.., Tnitial Final Initial Final Initial Final Initial Final

Page 61 of 110
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TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated

» May 08-15, 2012 _
e
b
Qe Pimephales promelas Chronic Whole Effluent Toxicity Test
g ® : EPA-821-R-02-013, Method 1000.0
o @ : '
o ©
- Daily Chemical Analyses
3@ Environmental Testing Solutions, Inc. _ Project number: 7875
Concentration |Parameter . ’ Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
. Initial Final Initial Fiaa_l Initial Fimal Initial Fiaa) Initial Firal Initial Fﬂ“ Initial Final
H (SU) 7.88 7.91 7.98 7.8 ~ 7.98 7.84 197 7.69 797 7.62 7.92 7.69 3.07 7.51
DO ) 79 8.0 8.0 7.8 7.8 7.8 8.0 7.1 80 6.9 76 6.5 78 6.8
Conductivity (rmbos/cm) - 316[8 313 : 300 [ 304 [ 8 30658 309 M5 A 304 B
Coutrol  FATkalinity (mg/L CaCOy) AT 63 650 64 [RaiECIEG 64 63 [anan: 62| g Tl '
[Hardaess (mg/L. CaCOs) &7 R o e P S0l T ? ool
Temperature (°C) 249 24.8 249 248 24.8 24.5 248 24.6 24.9 248 24.7 2471 . 249 24.7
SOy 7.88 7.84 7.98 7.82 7.98 7.85 7.98 767 7.04 7.60 701 7.63 8.09 7.50]
. 0 ) . 79 1.9 8.0 17 7.9 78 ! X 8. . ] ) .
10.8% lCondueﬁvigz(whoslm) 305 301 T 290[E T ;
‘Temperatere (°C) 25.0 24.8 25.0 24.9 24.8 245
1pH (SU) 7.39 7.90 7.99 782 7.08 7.85
. DO (mg/T) 3.0 3.0 8.0 7.6 79 78
21.6%  [Conductivity (umhosem) 291 T 289[8 ) 280]
Temperatare (°C) 250 24.8 25.0 249 248 245
(SU) 7.89 7.89 7.99 7.83 7.97 7.34
DO ) ~ 8.0 79 8.0 76 80 7.3
432%  ICouductivity (pmhog/em 266 263 [ 259 ‘
Temperature (°C) 25.0 24.5 25.1 24.6 248 24.6
H (SU) 7.90 7.90 8.00 7.82 7.94 7.88
DO (m, 79 79 8.0 76 3.0 7.8
36.4% IColducﬁvLi_g (zmhos/em) 2208 : 215 il 213 |
Temperature (°C) 250 24.7 25.1 24.6| 24.8 246
H (SU) 7.92 7.91 8.02 784 7.94 7.89
DO (ng/1) 7.9 7.9 8.0 77 80 78
Conductivity (umhos/cm) 199 193 |3 197|358
100% Allalinity (mg/L CaCO3) 79 e Rt 79 |3
Hardness (mg/L CaCO,) 31 [ b e 81
Total Residnal Chiorine (mp/L) <0,10 |t ittt | <0.10 [
Temperature (°C) 25.0 24.6 25.1 24.5 25.0 24.7 .
H (SU) 7.94 7.95 8.05 7.85 3.01 7.91 8.04 7.76 7.99 7.11 794 7.0 8.16 7.52
DO (mg/L) 8.0 7.9 80| . 7.6 32 3.0 8.2 6.8 7.6 6.7 79 6.6
ondnefivity (nmhos/em) 194} 195 68 : 189 S 184 e 191 [0 2 193 "
100% Intake [Alkalinity (mg/L CaCO,) 79 AR i TTENES 79 i 3
Hardness (mg/L. CaCO;) 81 SSRGS S 79| 81
Total Residual Chlorine (mg/L) <0, 10| <0, 10|k B R <0.10§ RES PN
Temperature (°C) 25.1 24.6 25.2 24.5 25.1 247 24.8 24.6 25.0 24.7 24.8 24.9 25.1 24.6)

Fite: sqn101_050812chem-UV.xls
Entered by. C. Johpson
Reviewed by:



\-b Environmantal Testing Solutions, Inc.

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L '

Analyst Aug
Date analyzed 8g.08 L

Calibration:

Meter: Accumet Model AR25 pH/Ion Meter

Page 1A

Page t of 1

lodide reagent:

TR

Acid reagent:

Reference standard number

0.10 mg/L

1.00mg/L

Slope

- -84

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) - (mg/L) (acceptable range = 90 to 110%)
L__ENosined 9.50 0.528 L NAA
V Duplicate sample precision: _ o :
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 108
number ' _ (mg/L)’ (acceptable range =+ 10%)
1208 ox-% CoRR. §<£o.00805
L Duplicate D, 0.00%%
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number m
Reagent Blank £9.08¢g
[120508-01 ] Foxwood ‘ deac packdes . pale toe £0.008p
12050p: 02 Roucia donc _packdes, pak tun <0004
120set. O\ [ Pdemvime Qe padkdn e clhe | <0030
| 120508, 10 | Sout cARY oo oaliiu. o colae £.9.0015<
12050405 | EneLiARD lesr , pachdns , bun <8287
\ 0 fsunTANK d%r_,_pé_l"_‘ﬁkl,_d.w clac <43 510
1245q.01 SQN 100 lear, pardeles, ke color <0.00125
| 120561.62. | wrake, clooc, pacitds, Mo ety <0.001)
L1 zosn. 03 |TNA J waN 10l Clooc, ackily, No colsc £9.000807,
Note: All samples were anal in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard: ' _
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSotd -0.50 0.51, \o3 1L
Reviewed by );i;
Datereviewed |  08-08-4_
Page 63 of 110 _SOP C8 — Exhibit C8.1, revision 06-01-11



_ '|i-".‘ e
i:

Er2008e

- Date analyzed

Reference standard number

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L

Analyst

Calibration:

Meter: Accumet Model AR25 pH/Ton Meter

Page 10
Page 2% of_ Z.

Iodide reagent:

%

Acid reagent:

hr]

Slope

™ : B

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

Laboratory control standard:
Reference True value (TV) . |- Measured value (MV) % RS=MV/TV x 100
number byt __(mg/L) (acceptable range = 90 to 110%)
0.50 : PSP i
Duplicate sample precision: .
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ~(mg/L)’ (acceptable range = +10%)
O\
1705004 INYARL | clepe S<o.00rg
L - Duplicate ) £o 0054 ——_1tk
Sample measurements: ' :
Sample Sample ID Sample characteristics Residual chlorine
number 4 : -
Reagent Blank Y
2.8 | TA fwen 13 clon, 1o color L o.00l04
[v2085 - 0l 4 INTAKE. lepr | packles wa cdar <o.091%¢
(1205084 | HAJD cloar, garkdey, ‘o clor- <o.005a4
A . S RlapHare, tar , poriids <o.000%
120808 ARceroR eac, porkdsr, gali fa  1<o.004 |
— —
f
/
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted..
- Laboratory control standard: A
Reference standard True value (TV) Measured value (MY) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
| INGlold 0.50 0.4¢8 ALL
4
' Reviewed by Pl
Date reviewed 05-68V L

Page 64 of 110
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é Environmantal Testing Sohutinns, Inc.

Total Residual Chlorine

.(Orion Electrode.Method, Orion 97-70)
Matrix: Water, RL'=0.10mg/L

Meter: Accumet Model AR25 pH/lon Meter

Analyst | 5@

Date analyzed | 8,102

Calibration

Reference standard number

Page 2¢ "
Page _{ of 2

TIodide reagent: e S¢ ‘
Acid reagent: R R 42 .

0.10 mg/L 1.00mg/L, _ Slap;a
NS =gy INss 1044 ) - 45.9%

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
Tuss joe) 0.50 0,510 102.8%
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ' ~ (ma/l) - (acceptable range = + 10%)
12051004 | ARceLol. pele gt e partida | S o 00549
I Duplicate Deo.cosoc — 3 o5.(e. 12
Sample measurements: )
Sample Sample ID Sample characteristics Residual chlorine
number , (mg/L)
Reagent Blank 0,0 o8y
\20510.05 Engl AL ylow, clear, mo pw\v'u-ks <, S0392.
, hUSlD-O\O fm QOTANK. ao colog, ¢lear, NO parRides ¢ o.000 £C7
RosK.%s | tva SR 104 no colory clear, porfiales (o-0048e
1 - :
|7«°509-2‘l & CINTARS. fio color, elear, no pordides <0©olly
t
w- 0 L 1 TAKe. e _“‘9‘] Jear, ne pardicles < ?.66‘53(
200929 | vva |wan un Re colon, ¢ lovd, particles to.0028S
l . 320 & _ INTAKE, ne celor, cloudy, no parhicles 0. 00243
120510.08 C,FP\Q ~ Lo EHLIDJ pnle gd‘m, clear; ac pardicles <0.p08¢7
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
True value (TV) Measured value (MV) % RS=MV/TV x 100
number ] (mg/L) (acceptable range = 90 to 110%)
Reviewed by [
Date reviewed [0S0 L
Page 65 of 110
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€& bOO6 0

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
- Matrix: Water, RL =0.10 mg/L

Analyst | ¥
Date ana]yzed “qo. rL
Calibration:

Reference standard number

Meter: Accumet Model AR25 pH/Ion Meter

Page_2(
Page 7z of_=2

Iodide reagent:

Acid reagent:

s
TB oLy

0.10 mg/L

1.00 mg/L

Slope

n——

38 esio i,

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number " (mg/L) (mg/L) {acceptable range =90 to 110%)
INGS 1064 0.50 6. 4¢o 92.0%
Duplicate sample precision: . ) : _
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number ) ~ (mg/L) (acceptable range =+10%) -
12051023 GaRR. oo eoles doudy parkicn | S, o agurae
- "Duplicate D ¢ o.00077 ——% os Wi
Sample measurements: .
Sample ID Sample characteristics Residual chlorine
i Reagent Blank Tl .
120510.01 | Fowmnom | pake gellow, dear, o portiches «o.006¢¥
12020.0Z | Yo v ne calor, doudy, ne pardides 0. 0OCH L
510.0% | gagavite e coloy cleary ne prebide <o.0010%
[2o90.09 | <. card no wlog clean o pvtides ¢0.06213
- ‘ —t—
e e TR G- fZ

Laboratory control standard:

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

Page 66 of 110

Reforence standard True value (TV) ‘Measured value (MV) % RS=MV/TV x 100
number - (mg/L) (mg/L) (acceptable range = 90 to 110%)
| Znss le¢Y 0.50 0. 51§ - 183.€%
Reviewed by | W/

Date reviewed | 05 4042

.SOP C8 — Exhibit C8.1, revision 06-01-11




Page 3 0

A

Page | of 2
Total Residual Chlorine
(Orion Electrode.-Method, Orion 97-70)
Matrix: Water, RL'=0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter
Analyst W.;VU _ Iodide reagent: | |4} £ 6}
Date analyzed | ©6.1Z2-IT : Acid reagent: | (a)2&13
Calibration: : ' .
0.10 mg/L 1.00 m 1 Slope
INoSi]  INXS106eY] — -S20l.

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

Laboratory control standard: :
Reference standard Truevalue (TV) . .| Measoredvalue MV) [ % RS=MV/TVx100

number (mg/L) (mg/L) . (acceptable range = 90 to 110%)
INSS DY 0.50 0.529 10S.6 7.
Duplicate sample precision: : ,
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number : M&hlﬂg (mg/L) - (acceptable range =+ 10%)
12660763 | CogR S 00023
L |  Duplicate D 44.00 200 - N
Sample measurements: | ‘ |
Sample ' Sample ID Sample characteristics | Residual chlorine
. . C mg/L
S Reagent Blank “0.0072
1208201 | Feyaeod w Dlu Soar «0-00050
12asv2. ot | HoraM - wlw, Qof £0.00 R
1,0010.61 | FARMUILLE pagg tan ,Clor | <9005V 3
veosve.of | Sourtl CARM s ten, ditar | 9.00286
124812 . 05 | Enge HARD : %( Jewy clocw , Sul buny wnedt | £0 0000 6517
120512 . 0s | PasQuoTANK | N colw 40 090310
.oy | Aecerar. Z o 4. 4009500
’ . 000D
\2es12.04 | CAMP LeTeune, | Mediw o “ 83
2. 0| Anva W O, ey dlo 0.0000310
Norte: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise nated.
Laboratory con :
Ref tandard True valu Measured vANE—M¥—] % RS =MV / TV x 100
) er:r:lc;;;n * ‘ (::g/f)(w) ea-s“re(m;/l.) mnge =90 to 110%)

0.50 : O3

A

Reviewedby | W
Datereviewed | J8.V2-V0_ |
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~ Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
Matrix: Water, RL =0.10 mg/L
- Meter: Accumet Model AR25 pH/Ion Meter

Analyst lodide reagent: 0S121L
Date analyzed 0512 42 Acid reagent: ¢
Calibration: .
S 0.10 mg/L LO0mg/L Stope
- - - A oS,
Note: For samples with & residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chilorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) . Measured value (MV) % RS=MV/TV x 100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSI0UY 0.50 p b 41.2%,
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
l number (mg/L) (acceptable range = 10%)
B ‘2N A0 5 ¢0.00122
I AR Ds0.00108
§ ‘ Sample measurements: :
j B Sample Sample ID Sample characteristics Residual chlorine
! I number )
P Reagent Blank S
veosn. 2| VA San INT gate ten, cleey, Poufr Lo 09170
[ ]
12030 .20 VA BN 10) Weolur, eas 00998
1208123 LT | ool , tear £
L2124 u3 0 ol leo) Al
|2 15 13 g7 Adeore” , Lo ko2
‘ 0.013g
'._'_;( / “ !g,d]) ‘

Laboratory control standard: '

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
e o0y 0.50 ndé4 A1.§7.
Reviewed by g |
Date reviewed 0S-\ 1
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Matrix: Water, RL = 1.0 mg CaCO5/L

Alkalinity (SM 2320 B)

a»

Page _3o

Page _\ of )

Analyst _ Jﬁ A ) Time initiated aig
Date analyzed | o5.08.12. Titrate samples to Time completed |  pye
: pH=458.U.
Titrant normality and multiplier determination: .
pH of Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0,05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml mi ml  =025E - J =N x 500
=458.U. | number pumber ' (E) | (acceptable range = 0.0180 - 0.0220)
4l  |THRYSY [xuss 1018 | 60 [ro (.o 0.070% 16,4
. Ou8 * GO0 ’
L;%ra o“ry‘c;ntrol s‘t.andard: .
Reference standard | True value | Sample Alkalinity MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml ' =90 to 110%)
TNSS 1637 100 100 | g0 21644 10,4 100 100.0%
- Duplicate sample precision: ,
Sample Alkalinity %RPD =
Sample Sample ID volume Total | Multiplier { (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number (ml) ml (acceptable range =+ 10%)
06032 | SSW 160 33 | e |° 3y
’ Duplicate (B : D
A [ Duplioate (B) b laq sz |33 ] 24
Mairix spike recovery: .
Reference standard | Spike value Sample Spike alkalinity (A)
number (SVv) volume | Begin | End | Total | Multiplier {mg CaCOy/L)
(mg CaCOy/L) (ml) ml m] ml -
INSS 1037 So 160 |24.9 m’.g , 2.0 10.4 23
: . 31
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/1L) MV=A-B (acceptable range
_(mg CaCOL) =75 to 125%)
_ 34 49. 98.0%
Sample mensurements:
Sample volume | Begin | End | Total . Alkalinity
Sample number Sample ID (ml) - ml ml ml Multiplier (mg CaCO4/L)
050l\2 (121109, 100 32.9 1340} ¢l oY ¢3
06805420 | | Mo us) |cl ' 3
0s.03-n’ | 53 (uY !¢l _£3
04-20. . Ly (1.5 |t s
AQza | ine So 25.0 1367 | §$7 lczy 120
—
_————f
=
3R asSa b2

feia @. £4 " (43 : /=

Page 69 of 110

Reviewed by: | KO I Date reviewed: |05 .03 4 2.

SOP C6 — Exhibit C6.1. revision 06-01-11



I e —

Page _3¢
Page | of g
@ lmnmnnmmungsdunmlnc. .
Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO4/L
Analyst | = =@ . . : Time initiated o410
Date analyzed | o212 Titrate samples to Time completed e
. pH =4.5 S.U. '
Titrant normality and multiplier determination.
pH of Normality Normality (V) of H,;SO, pH Factor or Multiplier
Delonized Titrant check Begin | End. | Total = (5 ml Na,CO,; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml =0.25/E =Nx 500
=4,58.U. | pumber number (E) | (acceptable range = 0.0189 - 0.0220)
g1 [ENRYg4 |zasloig |o) [z |2 0.0267 10.4
K corri G- Ok50,4 .
Laboratory control standard;:
Reference standard | True value Sample Alkalinity (MV) | % RS=MV/TVx 100
number . (TV) volume | Begin | End | Total | Multiplier | (mg CaCOy/L) (acceptable range
' {mg CaCOs/L) (ml) m | ml ml =90 to 110%)
INSS 1037 100 10 1oz |28 lqg | 104 100 0o.0%
Duplicate sample precision: :

’ Sample 4 Alkalinity %RPD =
Sample Sample ID volame | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(8+D)/2]} x 100
number : {ml) ml ml m | (acceptable range = & 10%)

0S40 | OS\W 6o |2lE (285) | 3.3 104 S 34
y | Drtieae@® V(e [esa |23 I R
Matrix spike rec;-o very:
Reference standard | Spike value | Sample _ Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml : ml ml
INSS 1037 So lov |28) |332] %) 04 €4
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVzx100
(mg CaCOy/L) MV=A-B (acceptable range
{mg CaCOy/L) =75 to 125%)
34 So 100.0%
Sample measurements: ’
. Sample volume | Begin | End | Total Alkalinity
Sample numper Sample ID {mD) mi ml ml Multiplier (mg CaCOyL)
05.08-.1 2.8 MBS 190 332 [ | 62 _ted ey
DS, f1.124 399 |us.s | et : €3
0S. 11426 ao |¢o |co ¢z
\
0s.049-128| V ~ b 2y 82 et ¢3
TeoiUonts
%322 (URLrdovnliriosie B0 | 182 (225 | 43 |@) 89
120321.01 | OAACDMR 100 2.5 [28.6 | ¢l - €3
1 CACe Ome | 28.¢ [34.7 | &l £3
N PPAcOMC. & 34.7 |48 |¢2 v L
: Reviewed by: | W | Datereviewed:
Page 70 of 110 ' hd o
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3
Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO5/L
Analyst S . . Time initiated |~
Date analyzed | eg.12.2 Titrate samples to - Time completed | g
pH=45S.U. sva-n
Titrant normality and multiplier determination:
pH of Normality ) Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water re ndard ml ml ml = 0.25/E . =Nx 500
=4.58.U. | number number—~—_____ (E) | (acceptable range = 0.0180 - 0.0220) |.
g orE e
Laboratory control standard: '
Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
number (TVv) volume | Begin | End | Total | Multiplier | (mgCaCO/L) (2cceptable range
(mg CaCOy/L) (mb) mt | mi ml =90 to 110%)
IMSS 1037 100 100 o6 |%¢ | 9¢ 10.4 160 100.0%
Duplicate sanple precision:
Sample | : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muyltiplier | (mgCaCOyL) {(S - D) /[(S+D)/2]} x 100
number (ml) ml ml m | (acceptable range =+ 10%)
| os-on-01A (MHSV Y ) oo | 9.¢ 8¢ |¢o oy |° ez
i D
l, | Dupticate (B) J/ 1. |z7 |6l l ¢3 1.£%
Matrix spike recovery:
Reference standard | Spike value | Sample ) Spike alkalinity (A)
number (8v) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOy/L) {ml) mi ml m] : C
INGS 1037 S0 {ea i15.6 {264 | 0.8 10,4 110
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO5L) =78 to 125%)
X 47 44.69;
Sample measurements: '
Sample volume | Begin | End | Total : Alkalinity
Sample numl}er Sample ID (ml) ml ml ml Multiplier __(mg CaCO/L)
0S- 0> 1B SUW_ 2 106 w4 |32.5 | ¢l 16.4 63
BOF\L- 3 28 |37 |ce o4
05-tA-\2A a 337 |44 | C @
oS- v A 3 g o0 | &1 |éd <3
12onztol | ABACL DML ¢l l1o a9 100
ARce Drve c.o |258 |48 loo
MBAC OMa z5.9 |38 [a.3 av
nSen D AN SR ‘85
oS- Sc Ut SW v o0 |8 8¢ 89
Reviewed by: m Date reviewed:
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@
. Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCO,/L :
Analyst B Time initiated |“~—___
Date analyzed | eg.r2.re, Titrate samples to Time completed

, " pH=4.5S.U. _ Sann
Titrant normality and multiplier determination:
~pH.of __ Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized m%% End | Total -= (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample

water reference | standard ml | mr T =0.25/E ‘ =Nx500

=4.58.U. | oumber number : (E) ‘| (acceptable range==6- 220)

E— P

Laboiatory 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) ml ml mi =90 t0 110%)
Ings 1037 100 100 | g.¢ [14.3] 97 10.4 to! 101.0%
Duplicate sample breci.s'ion: ‘ '
‘ ' Sample : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOs/L) {(§ - D) /{(S+D)/12]} x 100
number . (ml) m) ml ml (acceptable range =+ 10%)
05-060 | Saddsw oo |13 293 |60 | o |5 fee
i . D )
6/ Duplicate (B) J/ ze3 | 393 |00 »L 100 e lRB OS1T
Matrix spike recovery: . 3
Reference standard | Spike value | Sample Spike alkalinity (A)
number (V) volume | Begin | End | Total | Multiplier .(mg CaCOs/L)
(mg CaCO3/L) (ml) ml ml ml -
INSS 1037 so 160 | 24,3 430 | W.2 oM - - iSo
Sample alkalinity (B) Measured spike value (MV) %R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range '
(mg CaCOy/L) . =75 to 125%)
100 ' K- ' 100:.09%
Sample measurements: =~ . ~ :
o ' Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/1)
0S-0028 | Santsv 100 0.0 |99 |11 a9 100
oS0 I | 19 |3 |94 | %
050812 v v R THEY 100
ogaol ["VASQN 101\ 6L 2% |38 (39 |@ 7
\ . 2 32,9 |38 |34 2 ]|
o .
R e a i R -2 3 _ I3c.e |40 |33 79
120560 o | WASED inT_ | 406|443 | 37 - 7
\2 ¢56%. 2 43 |ust | € 79
\iesalz) | 3 V. Joe 3¢ l3g [V V )

Reviewed by: | v |  Date reviewed:
L™ .
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Analyst

Alkalinity (SM 2320 B)
Matrix: Water, RL = 1,0 mg CaCOy/L

Page 3ﬂ E7 N

Page _§ - of &

@
;;

Page 73 of 110
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' . . Time initiated
Date analyzed Py slu,m Titl:ate sample_s to Time completed
pH=4.58.U. st
Titrant normality and multiplier determination: .
%_ Normality Normality (V) of H,SO, pH Factor or Muitiplier
Deion rant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 m! sample
water reference mf ml ml =0.25/E . =Nx500
=4.58.U. | number number | (E) | (acceptable range = 00180 - 0.0220) |
—— B es2.lT
Laboratory control standard:
Reference standard | True value Sample . Alkalinity (MV) | % RS=MV/TVx 100
" number (Tv) volume | Begin | End | Total | Multiplier | (mg CaCOs/L) (acceptable range
(mg CaCO¥/L) | (mD) ml_ | ml ml =90 to 110%)
| Zisss 1037 100 100 {38 |13y | 9. 16.% loo 100.0%
Duplicate sample precision:
Sample i Alkalinity %RPD = ’
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S - D) /[(S+D)2]} x 100
. number {ml) ml ml ml r {acceptable range = + 10%)
i S
m@_m ABwoiout | SO x4 |2 |38 [ ey |0 7
Dupli D
L uplicate (B) L 1.2 (2.9 1.7 ‘L L 77 2. 6?‘
Matrix spike recovery:
Reference standard | Spike value | Sample : Spike alkalinity (A)
number B 1% ] volume | Begin | End | Total | Multiplier (mg CaCO4/L)
{mg CaCO5/L) (ml) ml ml ml D6izip,
INSS (037 1O B (7.2 [25£] 94 [Dlon et 180
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
: ‘ {mg CaCOy/L) =175 to 125%)
(% ’ . .
27 L - 1ol A B 1« 2 B DY)
Sample measurements: :
' Sample volume | Begin | End | Total Alkallnity
Sample number Sample ID (ml) mi m) ml Multiplier {mg CaCOy1)
ALG0A. 1S AR IOV OV 2 50 254 [294| 3.2 | 104 29
Ve iv 20 ~ ml' 3 244 |83z |3y ‘ 2
V20500, 0L TVA RN (T W | 3x2 o | 3¢ Yok
V20508, 2 L2 370 Yoz |32 ??
12¢51).2\ I 6.7 [44$ | 3.8 ~
L 12.0501.3 [TVAWAN 10V ) o0 l4d |4i _ %5
V22 S03.27 { 2 Wi (83 |u2 87
V2Z05\\. T v 3 g3 lay |Y.1 85
| 12 0501.04 ['WA w101t | . 24 (163 |3.q [V !
Reviewed by: Date reviewed:
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Alkalinity (SM 2320 B)
: Matrix: Water, RL = 1.0 mg CaCOs/L.
Analyst | g ' . | Time initiated [~~~
Date analyzed | og.12-1% Titrate samples to Time completed i)
pH=4.5S.U. oSz
Titrant normality and multiplier determination:
—pHrefl Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized %L—% Begin | End | Total = (5 m! Na,CO; x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference | standard sl { ml =025E . =N x 500
=4.58.U. | number number —~¢E)| (acceptable range = 00180 - 0.0220) |
e | 0 o522
Laboratory control standard;
Reference standard | True value Sample Alkalinity (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
(mg CaCOs/L) | (mi) m_ | ml ml ' =90 to 110%)
THSS 1037 100 100 Jig3 |zeol a7 | 0y 161 1oL.o%
Duplicate s le precision:
Sample ' : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(5+D)2]} x 100
number V4 , (ml) ml m | m | (acceptable range = 10%)
WLV I0WLINT 2 | §D |260 (205 (349 [6) ley s 8
Buplicate (B) : D
1 4 l294 {13940 |4 J’ 93 THYS
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number 8Y) volume | Begin | End | Total | Multiplier {(mg CaCO3/L)
(mg CaCOyL) {ml) ml ml ml
INSS 1637 100 8O[94 |38 87 [0 6.4 160 _
Sample alkalinity (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
{mg CaCOy/L) =75 to 125%)
] 97 27.0%
Sample measurements: ' .
' Sample volume | Begin | End | Total Alkalinity
Sample number _ Sample ID (ml) ml ml ml Multiplier (g CaCOs/L)
WRN 10V INT2 38¢ - .
SCX ALV i 0 386 (426 | "o | 16.4 83
| osn o8 [TVAWRY b | a6 |ueg |42 : 37
12080429 | Z o0 |43 | w3 %9
1206124 v _3 Y3 (84 |4l 25
A 10561.0b | TVA WHNIRINT ) g4 [vel |37 i
V2 0504.%0 | # 12,1 _[1sa | 3.9 ™
A2 05028 v 3 : 5.4 148 | Wo - 8%
\2.0508.01 | FAapmale 4 {06 2.8 | 224 | o 1.4
1251, v 2| V 224 | 252 | 28 y 29
Reviewed by: | M | Datereviewed:

Page 74 of 110

SOP C6 — Exhibit Cé6.1. revision 06-01-11



Page 3¢ "
Page . & of 8

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

Analyst | g ' . . Time initiated M~

Date analyzed | o8- [2+12 Titr:ate samples to Time completed \355 .
| pH=4.58.U. ]
Titrant normality and multiplier determination: .
%_ Normality Normality (V) of H,SO, pH Factor or Multiplier
Deion ~~Fitrant check Begin | End | Total = (§ ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | § ol |. ml =0.25/E ) =Nx 500
‘ =458.U. | number number ' [ — (acceptable range = 0.0180 - 0.0220) .
!l : R AF\TR.
: Laboratory control standard: -
| | Reference standard | True value Sample Alkalinity (MV) | % RS=MV/TV x 100
" * number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
' {mg CaCOs/L) (ml) ml | ml ml = 90 to 110%)
m INos 1637 100 100 1352 |44.7| 4.5 | to.Y 1 1.0%
Duplicate sample precision: ' '
\ Sample e Alkalinity %RPD =
| Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2)} x 100
) nomber {ml) ml ml m | {acceptable range =+ 10%)
: S
vren S [Paurnie 3 | 106 | oo |2y |28 6.4 29
: ) :
l ] L ) Duphme (B) L A s s" z.s ¢ zq R m 08:\2 .lz
Matrix spike recovery: :
! Reference standard | Spike value | Sample Spike alkalinity (A)
= oumber (SV) volume | Begin | End | Total | Multiplier (mg CaCO»/L)
' (mg CaCOs/L) (ml) mi ml ‘ml
! TINSS 1037 so 160 2.8 03| 1S 6.4 7%
: Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
! {mg CaCOy/L) =75 to 125%)
z4 “q q8.0%
Sample measurements: .
! : Sample volume | Begin | End | Total ~ Alkalinity
: Sample number Sample ID {(ml) ml ml ml Multiplier (mg CaCOs/L)
! [ 12080810 | Spotnilony 100 .3 182 |4 10.4 sl
12,0510.09 [ & 5.2 [200 [49.8 ' [
i 1205172.08 | v 3 ¥ 260 |28t |8 53
veosng.ob (Coge At | _A5 TS (292 [ a0 [ &) 17g
[ 12040.62 | 2 | 29z |3us |83 || 220
| 12.0812..03 ']/ > i 3.5 (390 (4.8 -L 190
120808:01 | Fvwwoo d | loo e [42.6 | 3.€ ' 37
V20510.01 \ 2 426 |49 {43 45
Lyzwiz 0\ v 3 . low le¢Yy |64 AP e %
Reviewed by: | M ] Date reviewed:
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$ Environmental Testing Sclutions, Inc.

Alkalinity (SM 2320 B)

Matrix: Water, RL = 1.0 mg CaCOs/L

Page _2?

Page _ 9 of &

Page 76 of 110

Analyst ) ‘ ; Time initiated N
Date analyzed | os.121% Titrate samples to Time completed
pH =4.5S.U. 12t
Titrant normality and multiplier determination: .
H of : Normality ’ Normality (V) of H,SO, pH Factor or Multiplier
DM% check Begin | End | Total =(5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | s ml m} ml =0.25/E . : =N x 500
=4.58.U. number number \i\J_S(EL (acceptable range = 0.0180 - 0.0220) |-
Laboratory control standard:
Reference standard True value Sample Alkalinity MV) | % RS=MV/TVx 100
number . (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) | (mb) m_ | ml ml =90 to 110%)
INSS loz7 100 100 | ¢y |we | 26 6.4 1co 100.0% '
Duplicate sample precision: :
Sample : Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(S+D)2]} x 100
nrumber ~ (ml) ml ml m | (acceptable range = = 10%)
S
oot [WolCin 1 | 25 |wo [182 |28 |y |° 120
i D
{ [ Dtee® V |ige |uylee |4 Mo 8.7%
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (8V) velume | Begin | End | Total | Multiplier (mg CaCOy/L)
{mg CaCOs/L) (ml) ml ml 1
TNSS 1037 A0 | ps | 240 [ 24 D 109 316
Sample alkalinity (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
lio _2on. 106,0%
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multipier - (mg CaCO+/L)
lzosin.@ | FOam 2 r 214 laid (272 | ey 1o
L2082 L 3 4 nS [s¢y (29 || IZo
120508.05 |Erceond 1 2 My (4963 (g9 | | 3100
12 (610,05 L 2 4.3 [46.4 | &1 ] 3200
120512, 68 d 3 oo [C1 | € 3200
12.0508.06 |Pasquotoak | ALY 210
L 120800.06 | z 160 |l |40 zies
- J’ 3 L W |1ng | 3% \l/ 2000
’ 120503.0'4. Aregtov | 50 79 (.8 |3 |Q) ) 75

Reviewed by: I E ‘ I Date reviewed: -
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@ Environmental Testing Solutians, inc.
Alkalinity (SM 2320 B)
Matrix: Water, RL = 1.0 mg CaCOy/L
Analyst | =% . . Time initiated | S~
Date analyzed | og.yz:12 Titrate samples to Time completed ok
pH=458.U. a1z
Tlrant normality and multiplier determination:
pH of Normality Normality (V) of H,S80, pH Factor or Multiplier
Deiont \_m;:;\ ~ check Begin | End | Total =(5 ml N2,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water refer: tandard ml ml ml =0.25/E . =Nx500
=4.58.U. number ‘hﬁh\ —— (E) {acceptable range = 0.0180 - 0.0220)
' ' IS 051212
Laboratory control standard:
Reference standard | True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
number (Tv) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml = 90 to 110%)
INSS 1637 100 100 |z1s |32 | &7 louY 101 101.0%
Duplicate sample precision;
' Sample. . . . < Alkalinity %RPD =
.Shnpl\ Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {8 - D) /|(S+D)/2]} x 100
number . (ml) ml ml m | ' (acceptable range = & 10%})
\ S
Duplicate (B) ] D
Matrix spike recovery:
Reference standard | Spike value | Sample : \ S Spike alkalinity (A)
number (SY) volume | Begin | End \l"om\ Multiplier (mg CaCOy/L)
(mg CaCO5/L) {ml) ml mi ml S ' .
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOy/L) MV=A-B (acceptable range
’ {mg CaCOyL) =175 to 135%)
\.xsbalt-u
Sample measurements:
. Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOs/L)
wesinal | Aol 2 &0 Iz [34.6] 34 (@) oy -
_y20802.04 3 Y 3c 32 3¢ |d - 75
ob-1v 1R |[MHsy) @ \00 382 (442 | C.0 - €z
A m— /7
—
] /
——

Page 77 of 110

Reviewed by:

a4
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Page _ ¢ of_1

" Total Hardness (SM 2340 C)

- RL =1.0 mg CaCOs/L
Analyst =3 v A « ’ Time initiated o934
Date analyzed | og.0%- 12 L Time completed 0458

Titrant normality and multiplier determination:

Titrant Normality check | Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference standard ml mi ml - =0.2/E = (V¥ x 50000)/ 30 ml sample
number number (E) - (acceptable range = 0.0180 - 0.0220) - =Nx1000
IR UEE | TNES A4 0.0 | 8.0 | 0.0 aoloo. | 20.0
" Laboratory control standard: :
Reference standard | True value Sample Hardness (MV) | % RS=MV/TVx 100
number (rv) .volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCO¥L) | (mI) ml ml ml =90 to 110%)
INSS \o33 40 0 | w.o izo] 2.0 | 200 40 oo.0%
Duplicate sample precision: .
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /|(S+D)/2]} x 100
- number - (mi) ml ml ml _
05031z [ SSW se [2o lwo |2e | 200 |% wo
. . D !
‘ V Duplicate (B) ¥ Mo (Ko |za Y 1~ 4o
Mairix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number - 8Y) volume | Begin | End | Total | Multiplier |. (ng CaCO3/L)
’; (mg CaCOyL) | (ml) ml ml ml '
! INSS 1033 Yo 5o Ho [i80] q.0 | 20.0 306
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
Yo 40 = 100 0%
Sample measurements: ' . )
' : Sample volume | Begin | End | Total Hardness
; Sample number Sample ID (m) | m ml ml Multiplier ___ (mg CaCOyL)
- ) Blank
TV=ND (should be = 0 mg CaCO/L) 50 6o | oo | &o 206.0 ND
t
OS-Diie MHswW ' 18,0 |28y | Y | 8%
05-032.12A : rx X EEYS A } o¢
: 05.03-124 |ze.8 {32 | 4u / ge
H20.42. | / 3.2 |35.8 w6 Jl 12
Ry
4.._-—"“—’-—
/
!
- — - : g T\ as.offv

' ' mgebﬁmoﬁimr)s used, sample must be diluted. Reviewed by: ' V)(,L J Date reviewed [05 s R}t |
SOP C7 —Exhibit C7.1. revision 06-01-11
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Page 2

e
>
@ .
@ Page | of &
&
Q
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOs/L
Analyst| 58 Time initiated | a1y - -
Date analyzed | &8+ 13,52 Time completed | 1223
__Titrant normality and multiplier determination: - :
Titrant | Normality check | Begin |  End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml m! =02/E = (N x 50000)/ 50 ml sample
{_number number " (E) (acceptable 't’mﬁe ={,0180 - 0.0220) = Nx 1000
INR 4gg | INSS ])4 0.0 (el [10.} C.0i18 ' » 19.8
" Laboratory control standard: ‘
Reference standard True value Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOy1) (acceptable range
(mg CaCOx/L) | (ml) ml ml mi =90 to 110%)
TNSS 1033 40 0w izt e | s Ho 100.0%
Duplicate sample precision:

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

gen | SsW €0 lra |ga 2o | 4.8 Yo
‘ b Duplicate (B) . & TR 1€. } 2.0 . L D o eI} 05253448
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number sVY) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOs/L) | (ml) ~mi mi ml
TNSS 1033 Yo 50 9. [19.) [ Ho 19.¢ 79
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCO4/L) MV=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
4o 39 47.8%
Sample measurements: S
Sample volume | Begin | End | Total . Hardness
Sampie number Sample ID (ml) ml mi ml Multiplier (mg CaCOy/L)
= Blank
TV=ND (should be-= 0 mg CaCOWL) o o | 9.0 |29 4.8 ND
Wé=RI B A QS ud g1 (L6 U5 £1
csi . 22.¢ |2t 148 89
s z2.1 |3.¢ | 4.8 g9
0s-0a A 3V. ¢ 360 |44 87
0S 012 & 366 [40.5 | 4.5 81
%341 Houngow il we.s (424 | g9 4o
20321.0( | C4AcOme oo |45 |us 31
1 ed (L oma 4S |90 |48 &1
4 1Pae ome J 9.0 (1386 |45 ) g9

Ragyie AGuoF §:4s used, sample must be diluted.  Reviewed by: [ ér |

Date reviewed | 05-13-1 | ]

SOP C7 - Exhibit C7.1. revision 06-01-11
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Page_2 of & .
‘Total Hardness (SM 2340 C)
RL = 1.0 mg CaCOs/L
Analyst [ &% : , Time initiated T~
Date analyzed | 0§.13.12 - Time completed 3
’ 06-TF\T
Titrant normality and multiplier determination: : . _
mu__u%m Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference stan —ml__| ml | =0.2/E | =(@Vx50000) 50 ml sample
number number (acceptable range = 0,0180 - 0.0220) = Nx 1000 i
R , e ————
—XB o8 1312
Laboratory control standard; . .
Reference standard | True value | Sample Hardness (MV) | % RS=MV/TVx 100
number’ (TV) volume | Begin | End | Total | Multiplier | (mg CaCOs/L) (acceptable range
(mg CaCOy/L) (ml) ml mi ml =90 to 110%)
Thss 1033 40 N |35 (slzo | 1ag o 160.0%
Duplicate sample precision: ' _
. Sample Hardness . %RPD=..
Sample " Sample ID volume | Begin | End | Total | Muitiplier | (mg CaCOy/L) {(S = D) /[(S+D)2]} x 100
number : (ml). ml ml ml _ , L
osupt®IMHsVU 2 | 86 [iss |4 44 | a8 |5 87 g s e
. Dupli ' | : D o
\ picas ) v |4 lrwalea | & [0 e ——— oS
Matrix spike recovery: ,
Reference standard | Spike value | Sample ) 7 : Spike hardness (A)
number ' sY) _volume | Begin | End | Total | Multiplier | (mg CaCOy/L)
(mg CaCO5/L) (ml) ml_ | ml | ml
| INSS 1033 | Yo §6 1149 [263/ ¢4 | \aF IS0
E Sample hardness (B) Measured spike vﬁl’ue MmMv) % R=MV/SVx100
: . (mg CaCOs/L) MV=A-B (acceptable range
(mg CaCOy/L) ) =175 to 125%)
€7 _ Y43 107.5% .
Sample measurements: - o ' o
' Sample volume | Begin { End | Total. Hardness
Sample number Sample ID : (mi) ml m | ml Multiplier | (g CaCOyL)
TV=NB - (should be = 0 mg CaCOy/L) ' T%¢—T a3z
| 0s-ovrz8 | MMASVY | $o 26.3 | 3072 44 9.4 872
| 0s-08-12.8 4 | 18 397 |u.$ 89
OS-fl- LA | s 137 |42 [ 4s ga
RN ¥ b | 4y.2 (487 | 4.5 89
%1 . . 2 ' . “l‘ s.l : q-' . 3'
o Yy 3 _lea (w3 |44 1 k1
T\ & 12,3 |16y | 4o v 49
Nitage18fl @firdil Qused, sample must be diluted. Reviewed by: | 4 44 | . Datereviewed | - ggeyy 11
' SOP C7 — Exhibit C7.1. revision 06-01-11 .-
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Page 3 of 6
menmwnngmhm. ine.
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO,/L .
Analyst B . . Time initiated |~
Date analyzed | ag.3.1t. . Time completed
.' ‘ oS3
Titrant normality and multiplier determination:
m—r.umniﬁw check | Begin End .{ Total Normality (V) of EDTA pH Factor or Muttiplier
reference standard ol Tl )] — i =0.2/E = (V x 50000)/ 50 ml sample
number number (B m _ =Nx1000
~ '_ - T ———gRes @z
I Laboratory control standard: . _
Reference standard | ~ True value Sample Hardness (MV) | % RS=MV/TVx 100
] number (V) volume | Begin | End | Total | Multiplier | {(mg CaCOyL) {acceptable range
' ‘ (mg CaCOv/L) (ml) ml _ml ml _ =90 to 110%)
INSS 033 40 50 je3 W3] 2o | 4.8 | Yo too-0%
I Duplicate sample precision: .
: Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | {mg CaCOs/L) {(S - D) /|(S+D)/21} x 100
I number TJ (m) | mi ml ml ,
2 S —
10808 W BNINT 2 [ 6o 193 |22t |ay e |° 9l
i ] D
I L Duplicate (B) & 224 |2es | J/ | 8\ T B1INT
Matrix spike recbvery:'
Reference standard | Spike value | Sample Spike hardness (A)
number (V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(ng CaCOy/L) (ml) ml ml mi
INSS \e33 - Yo So [zzH4 |z284] &0 g 2o
I Sample hardness (B) Measured spike value (MV) % R=MV/SV x 160
(mg CaCOy/L) MV=A-B . (acceptable range
(mg CaCO4/L) =75 to 125%)
l 8l 3¢ : a7.5%
Sample measurements: S
[ Sample volume | Begin | End { Total Hardness
l Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOs/L)
- (should be =0 mg CaCU3/LC] I 05812
L
I  12.060 . 2.1 TVA’ SGidT 3 5o 288 (324 | 4.0 95 s |
12650101 | TVA SBrs 1061 LV 324 |36.5 | Yl 1
l n0%04.28 | [ & 3¢5 |He.6 | Mt 8t
| 12061).2D v 3 40.C [ud.? | 4.) ' ]
- e s1.n |TVA SAm T 447 |4s.g | 4 8
I [ 120504.26 | 2 0.0 | 4o | Ho 72
| 12.0811.2.1 ' 4o |81 |4 3l
I ' r2.0soy o WA W0 101§ 1 [1n.8 |44 87
| 1205 04.21 J oz | v 2.8 |ic.a (4.4 ¥ 97
I Pagé BIpf tifrfi)is used, sample must be diluted. Reviewed by: I ,H | Date reviewed | DS-1312_ - l
i " SOP C7~Exhibit C7.1. revision 06-01-11



Page _lo

e 3
° 1 .
B
g ; Page & of_6&
.
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO/L
Analyst ) R : Time initiated ‘\
Date analyzed | o5432 Time completed \.111
oL (32
Titrant normality and multiplier determination: . .
jtrant Normality check | Begin: End Total Normality (V) of EDTA pH Factor or Multiplier
reference | —standard—_ | ml ml m! =0.2/E = (N x 50000)/ 50 ml sample
number number {E)——|__(acceptable range = 0.0180 --0.0220) = N x 1600
. j O osidsi2
Laboratory control standard: '
Reference standard | True value Sample . Hardness (MV) | % RS=MV/TVx 100
number Tv) volume | Begin | End | Total | Muitiplier | (mg CaCOs/L) (acceptable range
(mg CaCOy/L) (ml) ml ml mi =90 to 110%)
LE"SS 1933 40 0 [i¢s lie4] 2.0 | 148 . Yo 100.0%
Duplicate sample precision:
Sample i Hardness %RPD =
Sample Sample ID volume | Begin | End | Total' | Multiplier | (mg CaCO./L) {(S - D) /{(S+D)/2]} x 100
number (ml) ml - m! ml ,
2een2 WAWSN L 3 | S0 |89 |23 (a5 | w8 |° g9 peet T
L Duplicate (B) ‘ L 23.4 | 224 | 4.5 .L D e 3B O&3 42
Matrix spike recovery: )
Reference standard | Spike value | Sample . Spike hardness (A)
number sv) volume | Begin | End | Total | Multiplier (mg CaCOs/L)
(mg CaCOs/L) (ml) mi ml ml
| TNss 1033 | e - S0 {734 |z99) 6.4 | 148 130
Sample hardaess (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCO5/L) MV=A-B (acceptable range
(mg CaCOYL) =75 10 125%)
89 e | {0Z2.5%
Sample measurements: o A
. Sample volume | Begin | End | Total Hardness .
Sample number Sample ID {ml) m! mli ml Maltiplier (mg CaCOy/L})
¥ Blank e )
Fy—ND Tohould be = 0 ma CaCOW/L) , ‘ﬂ 08 {31
120%¢0.0M [TV A WaD 01w So 29.8 |34 | 43 19.§ 85
\ e} ' ) Z 4.1 388 |44 7
L1zosiy \ el 3%.5 |428 | 4.3 85
(126601.08 | NAwdw qz.g (472 | 4 | v
| 12,08 05.24 } 2 0.0 |45 | 48 _ 89
vzosin.2d $ 3 us |84 | 44 87
M Py OL TqA WB(\\ “3! NT ) 3-" \2. s 3-1 77
| 120004 50 { =2 12.9 |61 | 4 %1
| 120611, 28 v 3 . ey Jzod |3a | Y 27
Rage 8200 ek is used, ssmple must be diluted. . Reviewed by: | A |  Datereviewed | pg-a.\

>

SOP C7 —~ Exhibit C7.1. revision 06-01-11
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®
®
®
® Page & of_€
@ Environmental Testing Sofutions, Inc.
Total Hardness (SM 2340 C)
RL = 1.0 mg CaCO,/L
Analyst | S\ _ ' ; Time initiated '\
Date analyzed | og.(3-1% R Time completed ‘ ~
Titrant normality and multiplier determination: )
ant Normality check | Begin End Total Normality (V) of EDTA . pH Factor or Multiplier
reference f'\stsnda&__ ml ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number '\\ ) (acceptable range = 0.0180 - 0.0220) = Nx 1000
‘ ' ‘ A - —S5 W 0813 \ T
Laboratory control standard:
Reference standard | True value | Sample ] Hardness (MV) | % RS=MV/TV x 100
number aTvy volume | Begin { End | Total | Multiplier | (mgCaCOyL) |  (acceptable range
(mg CaCOy/L) (ml) ml ml ml : =90 to 110%)
Inos 1033 40 50 |zo.w (222 29 | 149 | ag oy
Duplicdte sample precision:
Sample Hardness. %RPD =
Sample . Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(5+D)2]} x 100
number (ml) ml ml ml .
. - . oy S .
| 1208088 | MArwlle | | 25 |22 jzed]ol iy iag 4.0
. - ) D Oy il
A Duplicate (B) b Tezs [wafen [L. 0 %.0 —— BV e
Matrix spike recovery: A
Reference standard | Spike value | Sample _ Spike bardness (A)
number SV) volume | Begin | End | Total | Multiplier (mg CaCOQs/L)
(mg CaCOy/L) (ml) ml ml ml
INSs 1033 g6 ‘8 2. [wWa) ol ois.e g3
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOyL) MV=A-B (acceptable range
: : (mg CaCOs/L) =75t 125%?
4.0 . =9 ‘_ . 19.8%
Sample measurements: C -
Sample volume | Begin | End | Total : Hardness
Sample number Sample ID (ml) ml ml ml Multiplier . {(mg CaCOy/L)
l’ — N . Blank :,‘5 . »
F=ND (should be = 0 mg CaCOy/L)- Sz
Veosn.61 | FAanwlle 2 So 2.9 (268 | 09 198 '$
V2 aS1n.01 | J 2 259 |267 -| 0.4 _ 18
| V2050840 |SWINConey | 267 |21 | 2.4 )
? ATO810.08 1 2 9.6 (323 [ 2.7 |V 2"
. \0%12. 08 Jt, 3 v 32.3 |34.9 | i€ : il ol Y2
'; rzasog.on [Conig A 10 4.9 (367 | v8 [6) 180
| v2osub.0m 2 1 sew |yse J=a || 2lo
l' 2080203 Y 3 v %8 e [1g [V | | e
| o3 ep.0l | Fudoog So  Jue? us2)uS | N £
l Wagfe- B! ofidhdiG: used, sample must be diluted.  Reviewed by: | M | Datereviewed | osanai_ |
: SOP C7 — Exhibit C7.1. revision 06-01-11
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Page € of €

g1 T Y X

Total Hardness (SM 2340 C)
. RL=1.0 mg CaCOs/L

Analyst| . 5§ : Time initiated [“~~—__
Date analyzed | oS4y 12 . Time completed IR |
o ikt
Titrant normality and multiplier determination: . .
i 1 Normality check | Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference | el { ml | ml =0.2/E = (N x 50000)/ 30 ml sample
number number -"“"*('E')——Jathkble range = 0.0180 - 0.0220) = Nx 1600
Laboratory control standard: .
Reference standard | True value Sample Hardness (MV) { % RS=MV/TVx 100
. number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
| (mg CaCOy/L) (ml) mi | ml ml =90 t0 110%) -
! INES 033 40 0 Joo (14 |19 4.9 38 a5.0%
i- Duplicate sample precision: .
Sample ' Hardness %RPD =
Sample Sample ID | volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)2]} x 160
number _(ml) - ml ml . ml / .
T 3 ol Fawoodz | ss [va les [4c | e |5 @
) . D
l L [poiee® Voles Jw Jue | ¥ [P aq —a osrer
1 - Matrix spike recovery: ‘ '
' Reference standard | Spike value | Sample | - Spike hardness (A)
number 8V) volume | Begin | End | Total | Muitiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) m! ml ml »
TRSS 1033 Ho | So 6.5 izl |6¢ | 1% 130
Sample hardness (B) Measured spike valne (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A.B (acceptable range
_ (mg CaCOy/L) e =75 to 125%)
! Sample measurements: -
l;‘ Sample volume | Begin | End | Total Hardness -
Sample number - Sample ID (mD ml ml mj Multiplier {mg CaCOy/L)
~ y ﬂnk {
f T=¥D (should bo = 0 mg CaCO5/L) v —JWB 51347
! 1 tresia.o\ | Binwaod % 5o 134 [12.3 |42 1.8 e
| M“:_ﬂ)ﬂtm 1 n3 ['¢Y |\ 22
I VL0810 02 & 124 |21.8 | 3. <t
' 12,0812 .00 J' % v 2zl |zs.2 | 3.7 y 73
— : JB oStz
' Pagsar 8& @bttt is used, sample must be diluted, Reviewed by: | \( | Datereviewed r TR Ty J
[ 1 ¥

SOP C7 - Exhibit C7.1. revision 06-01-11
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Sequoyah Nuclear Plant Biomonitoring
May 08 — 15, 2012

Appendix D

Reference Toxicant Test and
Control Chart



Pimephales proMeIas
Chronic Reference Toxicant Control Chart
Organism Source: Aquatox, Inc.

@ _Environmental Testing Solutions, Inc.

1.0 T T T T T T T T T T T T T T T T T T T

i . USEPA Control Limits (+ 2 Standard Deviations) 1
09 -
08 - ‘

0.7

06~

05 : _ .
] { 1 1 | 1 1 1 1 | I 1 1 1 il i ! | 1 ]

1.4 T T T T T T T T T T T T T T T T T T T T

12 i USEPA Warning and Control Limits (75th and 90" Percentile CVs) ]

1.0 - = LA e e e e e -

0.8 -

06

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

04 -

14

12 -
10 o -

08

06 -

04 : » -

R . g A s‘\ x* AY WAV A% o Ad oA s’i A AL e
@"9‘ B g(,,o‘l 06""' °1~, m9' ‘»9' A7 o @D oW gAY g 87 817 gaW 936’&»6 g o,,,o'b’ '
Test date

—e— 7-day IC,; = 25% inhibition concentration. An estimation of the concentration of potassium chloride

that would cause a 25% reduction in Pimephales growth for the test population.
— — Central Tendency (mean IC,,)
Graphe g d from fated excel spreadsh

—_— Warning Limits (mean IC,. £S, ,, or S, ;)
Excal spreadsheet entxd by: J. Sumner

Control Limits (mean IC,. £ 5, ,., S, o, OF 2 Standard Deviations) Ty
AP WV A




L O
o
S e Pimephales promelas
® O - Chronic Reference Toxicant Control Chart :
Qh \9 Environmental Testing Solutions, Inc,
-
—)
© State and USEPA Lahoratory Laboratory USEPA - USEPA
* Jestnumber  Testdate 7-day 1Cys <y s Control Limits Sax0 Waming Limhts Sass . Control Limits Sars Warning Limits Sas Control Limits cv
[F7 )] (/L %) CT-28 (CT+2§ CT-Spz  CT45.4 CT-Sps CT+S05 CT-Sps CT#S,ps CT-Spe0 CT+S.m
1 03-29-11 0.75 0.72 0.04 0.64 0.80 0.0 0.63 081 0.15 0.57 0.87 0.27 045 0.99 0.32 0.40 104 0.05
2 03-31-11 0.75 0,72 0.04 0.64 0.80 0.09 0.63 0.80 0.15 0.57 a.87 0,27 0.45 0.99 0.32 0.40 1.04 0.05
3 05-03-1% 0.78 0.72 0.04 0.64 0.80 0.09 0.63 0.80 0.15 0.57 0.87 0.27 045 a.99 0.32 0.40 104 0.05
4 06-07-11 0.76 0.722 0.04 0.64 0.80 0.09 0.63 0.81 0.15 0.57 0.87 0.27 0.45 Q.99 0.82 0.40 104 0.05
5 06-14-11 0.63 0.71 0.04 063 0.80 0.09 0.63 0.80 0.15 0.56 0.86 0.27 0.44 a.99 0.32 0.38 1.04 0.06
6 07-12-11 0.67 071 0.04 0.63 0.80 0.09 0.63 0.0 0.15 0.56 0.87 0.27 0.49 0.99 032 033 1.04 D.06
7 07-19-11 0.63 71 0.05 0.62 0.80 0.03 0.63 0.80 0.15 0.56 0.86 0.27 044 0.98 0.32 0.39 1,08 0.06
-] 08-08-11 0.67 071 0.05 0.62 0.80 0.0% 0.63 0.80 0.15 0.56 0.86 0.27 0.44 0.98 0.32 0.39 - 108 0.07
9 09-13-11 0.66 0.71 0.05 0.61 0.80 0.08 0.62 0.79 0.15 0.56 0.86 0.27 0.44 .98 0.32 039 1.03 0.07
10 10-04-11 0.73 071 .05 0.61 0.81 0.09 0.62 0.80 0.15 0.56 0.86 0.27 0.44 0.98 0.32 0.39 1.03 0.07
11 10-11-11 0.76 0.71 0.05 0.62 081 0.09 0.63 0.80 0.18 056 0.86 . 027 0.44 0.59% 0.32 0.39 1.03 0.07
12 10-18-11 0.67 0.71 0.05 0.61 0.31 0.09 0.63 0.80 015 056 086 027 0.44 098 0.32 039 1.03 0.07
13 11-08-11 0.78 0.71 0.05 061 082 0.09 0.63 0.830 0.15 0.56 0.86 0.27 0.44 058 0.32 0.39 1.03 0.07
14 12-06-11 0.727 0.71 0.05 0.61 0.82 0.09 0.63 0.30 0.15 056 0.86 0.27 0.44 0.98 0.32 0.38 1.03 0.07
15 02-07-12 Q.77 0.71 0.05 0.61 0.81 0.09 0.63 0.80 0.15 056 0.86 0.27 0.44 098 0.32 0.39 1.03 0.07
16 02-14-12 Q.74 0.71 0.05 0.61 082 0.09 0.63 0.30 0.1 056 . 0.85 0.27 0.44 099 0.32 0.33 1.04 007
17 03-06-12 0.64 071 0.05 0.61 0.82 0.09 0.63 0.80 0.15 0.56 0.85 0.27 . 0as 0.98 0.32 0.9 103 a.07
18 03-06-12 0.68 - 071 a.05 0.61 0.82 0.09 0.63 0.80 0.15 055 0.85 0.27 0.44 0.98 032 0.39 1.03 0.07
- 18 04-12-12 . on 071 0.05 0.61 0.82 0.09 0.63 0.80 0.15 056 . 0886 0.27 0.44 088 0.32 0.39 1.03 0.07
20 05-08-12 .77 9.72 0.05 0.61 0.82 0.09 0,63 - 0.80 0.15 0.57 0.87 0.27 0.44 . 098 0.32 0.39 104 0.08
Note: 7-d 15 = 7-day 25% inhib 1 fion. An estimation of the ion of p chioride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency {mean ICys) .
$= Standard deviation of the 1Cx values.
Laboratory Contrel and Warning Limits
Laboratory control and warning limits were established using the standard deviatian of the 1G values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the controd and warning limits
recommended by USEPA for the test method and endpoint,
S0 = Standard deviation corresponding to the 10" percentile CV. {Sa0=0.12)
Sa2 = Standard deviation corresponding to the 257 p ile CV. {Sp5=0.21)
USEPA Contred and Warning Uimits
a5 = Standard deviation corresponding to the 75 percentile CV. ( 5, ;5 = D.38)
Sas0= Standard deviation cor ding to the 90" px ile CV. (Sxp0 = 045)
TV = Coefficient of variation of the IGs values.
USEPA. 2000, L and ing for Method y In Whola Effluent Toxkity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnatl, OH.
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 Pimephales promelas |
Chronic Reference Toxicant Control Chart

Precision of Endpoint Measurements
Organism Source: Aquatox, Inc. .
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—e&— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

— — Central Tendency (mean Control Growth, CV, or PMSD)
Control Limits (mean Control Growth, CV, or PMSD + 2 Standard Deviations)
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Precision of Endpoint Measurements

Pimephales promelas
Chronic Reference Toxicant Data

Testnumber Testdate oMl Control Mean cr o o MSD  PMSD o
Survival Growth
(5%) (mgflarvae) 0" m"l::fa':)w"‘ %) em:g?;a) %) forPMSD (%)
1 03-29-11 100 0.829 63 0.09 103
2 033111 100 0.675 0.752 3.2 43 0.09 128 115
3 05-03-11 100 0.867 0.790 6.3 53 0.08 8.8 10.6
4 06-07-11 975 0.839 0.802 5.8 5.4 011 - 127 1.1
5 06-14-11 100 0.758 0.793 145 7.2 0.13 16.8 123
6 07-12-11 975 0.872 0.806 60 7.0 0.09 9.8 119
7 071911 100 0.839 0.811 5.4 6.8 0.06 7.2 112
8 08-09-11 100 0.662 _ 0.792 ) 6.6 6.7 0.07 106 111
) 09-13-11 100 0.848 0.799 67 67 0.12 136 11.4
10 10-04-11 100 0.768 0.796 16.8 7.7 0.13 16.9 119
1 101111 100 0.681 0.785 43 7.4 0.07 9.9 118
12 10-18-11 100 0.693 0.777 4.8 72 . 0.07 10.0 11.6
13 11-08-11 100 0.792 0.779 103 7.5 0.12 156 119
14 120611~ 100 0738 . 0.776 15.7 8.0 0.12 15.9 122
15 020712 100 0.662 0.768 10.5 8.2 0.09 134 123
16 02-1412 975 0.658 0.761 5.2 8.0 0.07 101 121
17 030612 100 0.854 0.767 3.5 7.8 0.09 10.8 121
18 030612 100 0.873 0.773 5.1 7.6 0.10 114 12.0
19 041212 975 0.706 0.769 7.0 7.6 0.06 8.7 11.8
20 05-08-12 100 0.613 0.761 8.1 76 0.08 13.1 119
Note: CV = Coefficient of variation for control growth.

Lower CV bound determined by USEPA (10" percentile) = 3.5%.
Upper CV bound determined by USEPA (30™ percentile} = 20%
MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference .
PMSD is a measure of test precislon. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in a whole effluent toxicity test,
Lower PMSD bound determined by USEPA (10" percentlle) = 12%.
Upper PMSD bound determined by USEPA (90™ percentile) = 30%,

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

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

EPA-B33-R-00-003, US Envirgnmental Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interiaboratory 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-821-8-01-005. US Environmental Protection Agency, Cincinnati, OH.
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Potassium Chloride Chronic Reference Toxicant Test V
(EPA-821-R-02-013 Method 1000.0)

Species: Pimephales promelas

PpKCICR Test Number: _ 244

¥ .
" —

_ Dilution preparation information: : Comments:
m KCl Stock INSS number: | 1088 it i
] Stock preparation: 50 g KCIL:
Dissolve 50 g KCl in 1-L Milli-Q water.
) Dilution prep (mg/l.) 450 600 750 900 1050
Stock volume (mL) _ 9 12 15 13 21
' Diluent volume (mL) 991 988 985 982 979
Total volume (mL) 1000 1000 1000 1000 1060
l Test organism information: .- Test information: :
Organism age: 0. Bews oud Randomizing template: | &Ra@6n]
l Date and times organisms | ¢g.oy vt Moo Incubator number and
) were bom between: ' ' - | shelf location: >
N Organism source: ATox. BARA Pf &0V - |Artemia CHM number: HM LS
l o . . Drying information for weight
L ' determination:
Transfer vessel pH= 114 S.U. Date / Time in oven: s o]
information: Temperature=  {.§ °C Initial oven temperature: Lo ¢ v
Average transfer volume: : Date/ Time out of oven: | g§stp-t L §iMO
0. \LA 0 Final oven temperature; Wb "¢
Total drying time: 1 -Waues |

Daily feeding and renewal information:

—

Day Date Morning feeding Afternoon feeding ‘Test initiation, renewal, MHSW
: ' or termination batch used
Time Analyst Time Analyst Time . Analyst -
° losoe-r L asds | 4 | vab |y 05012 P
" ~ leea-| OO0 [ gf | wdoo | M | uak |y |os@-ing
2 losuovz | ofso | o Mao | Y nso | 4 |osori
l 3 st b8oo | M 40O A’P W31 4\{ 05:0%-1L A
f C8-12-1 00 - W00 . ,}f 1240 J{ Q8-804 A
_ |os-m-12.] pgos | M ™Moo | M 1208 A | sl s
8 losy-1| oBen | M@ | \ oSz
! 7 OS-1S-12. W36 d‘
o Control information: ___ Acceptance criteria Summary of test endpoints:
l % Mortality: ' 81 <20% 7-day LCg £69.8
= 1 Average weight per initial larvae: 0O.513 NOEC LOO
[LAverage weight per surviving larvae: LOEC 180
! ChV ©10.8
[icy i3
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. Pége:
2
Q Envirommental Testing Solttians, Inc.
Species: Pimephales promelas PpKCICR Test Number: _ 949
Survival ami Growth Data
Day Control : 450 mg KCVL 600 mg KCVL
A B .C D E F. G H I J K L .
0 o] [to |10 | 0] 6| ofwlio |0 w0
! ||| w|n] o]wo|wlwo|n|o]io
? ol |w|w| ]|
3 10| 10] 10l w]o] ]| w]io)w]|o] 0
* w|iofto]toftofo]o]ro]ioltolro] w0
° {10 [to [to] 10 10 |10 o] 70 [ to [0 [0
¢ ||| fwlwlo|rofro]to|w]|d
T 15| 0|t 16 |16 1ofo | o] 16 [t0 |0 |0
A = Pan weight (mg)
'Xﬁyﬁfomde"%\f_gm 408 I3.ce [2as |22 | 1134 |r2ds [1334 | 4.6 1392 15 g 3. (1351
1 Date: 0%5.o4.12.
B=Pan+ Lnrvad: weight (mg) ' .
Dt DBTATL ' 2038 19.0%{14.39 (1935 [20.10(20.14 |193%(20.3 ] 2048|2136 (1939 ;o.wi
C=Lawaewelght(m§)=l!—A . : :
Hand calculated. .10 (8.8 |b.20 |6 .05 103 [ IR |47 |s.84 |b.Sb h.}M 6.1 | 70
Analyst: aw—-——' ’ - .
Weight l:::l initial nun;l;er of larvae (mg)
= C/ Initial number of larvae \,
Hand calculated. \4{\ h}
Analyst: d (3 o
Average welght pemtial Percent ,
pumber of larvae (m reduction "
b‘ & tre) ﬁ':m control | "7'7‘
(%)

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

SN

Comments:
oy
“i="Page 91 of 110 SOP AT21 - Exhibit AT21.1, revision 06-01-11
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Envirenmantal Yesting Scfutians, Inc.

r Species: Pimephales promelas : ‘ PpKCICR Test Number: _g§
“ Survival and Growth Data :
o Day " 750 mg KCVL 900 mg KCVL 1050 mg KCVL
l , M N 0 P Q R. S T U | V. ].W-{- X
l " |ofmwfwlw]o] wlelo]o| o]
' d ! LS W | % B S 2SS 1B
2 : ]S ClsCs 5“ S s
l 2 gl alalq ] 6| L|e s 324"
) 4 ' ' ‘
i 8 alq |s|s|vts | 2]a|3
I gl¢ |9]a]dd sfe|s v |23
6 : . A SR R
s | 8(|a | d s s s |y [ =120
7 A 4 ] o |
1 g s | PN ds s [sfu]mlm
A =Pan weight (mg) . . " —
Tray color code:: m&_ﬁh‘@ :
Analyst: Al 1529 |30 [1334 [12.30 |dez (1332 |140g ko] 1341 |1B.44 | 14.83 1424
l Date: 0%-p4-(2 AR
B = Pan + Larvae weight (mg) , o |
gntly% 10.92)18% [184% 1728 |16 04 [lee2 | 1165 |naw i i g 26 16.100/15.20
l C = Larvae weight (mg)=B - A v - ‘ . | .
Haud caiculated. : 555 "AL 4'16 4.88 3423 S0 3"18 Bﬁ‘ 013 o.t'-l_ 071691
l Analyst: é ', A ——ert . i .
! Weight per initial number of larvae (mg) '
=/ Initial number of larvae : '
o caletated. @ el oM 3 M e -ﬁ»\% N IFCT IR &l
h :Inkll;st:l tueed /\" [ e o'? Q‘..x 0'-x ovk 0,; bc? 0. Otb D’B o’é W} DSe
Average v;elght perinitial | Percent ] i v
namber of larvae (m reduction p
F . (me) e 0.43% 1.2% | 0.365 | HoM7 | o0.081 | 877,
! Comment codes: ¢ - clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and retumed, w = wounded.
| '
Comments;
Mﬁ:ﬁ Page 92 of 110 ‘ | SOP AT21 - Exhibit AT21.1, revision 06-01-11




Pimephales prdmelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses )
. Test b 248
Environmental Testing Solutions, Inc. Test dates: May 08-15, 2012
Tme/LKCH)| Raplicats | Ioitiad number of | Final number of [ A <Pan welght {mg) | B=Pan+ larvee |Larvae weltht (mg =]  Walght/ Surviving | Ween walght/ Sordving] Coefficlent of veristion [Weight / tnktis] numbar of [ Maan murvbeat ()] Mess waight/ inftial ‘Purcent reduction from
larvan larvae walght (mg} A-B numbar of lerves {mg) | number of larvae (mg) | (Weew weightper rrveing Iarves (g} number of terves L] control (%}
emhar of tevas) (%) {ma}
A 10 A 10 14.68 21.38 6.70 0.670 0.670
;) 10 10 . 13.56 -19.07 5.51 0.551 0551
Control . il
! < 10 10 . 13.13 1939 £6.26 0.626 0.613 81 0.626 1000 0613 81 Notapplicable
D 10 10 B72 19.75 6.03 0.6_93 0.603
E 10 10 13.79 20.10 6.31 0.631 : 0.631
F 10 - 10 1295 20.14 7.18 0.719 0.718 .
.| .| 2 X
450 [<] 10 10 1339 1936 5.97 0.587 0A835 98 0.597 00.0 0.633 98 33
H ]_.9 - 10 14.47 2031 5.84 0.5_84 0.5_8.4
| 10 10 13.92 2048 6.56 0.656 0.656
J 10 10 15.17 21.36 6.19 0.618 0.619
600 K 10 10 13.62 19.79 .17 0.617 o651 &8 0617 1000 o651 &8 52
L 10 10 13.51 2062 7.11 0711 0.711
M 10 B 15.29 20.82 .53 0.691 0553
N 10 8 13.50 18.46 4.96 0.620 0496
X . 84 2
70 [+] 10 8 13.74 18.47 473 0.591 0639 F'B ) 0473 78 0.985 19
P 10 7 12.70 17.28 4.58 0.654 458
Q 10 4 14.62 18.04 342 0.855 .34,
R 10 5 1332 16.82 3.50 0.700 .35¢
900 0. . 47 0.365 63 04
S 10 5 14.05 7.83 3.78 0.756 773 83 0378 S
T 10 5 14.05 - 1796 3.8 0.782 0,391
u 10 1 13.91 4.64 0.73 0.730 0.073
v 10 1 1344 1428 0.84 0.840 ~0.084-
08 . 0.081 1 B6.7
1050 w 10 1 14.89 15.60 0.71 0.710 13 147 0.071 bt 4.7
X 10 1 14.29 ‘1_5.25 0.97 0.870 : 0.097
Dunnett’'s MSD value: 0.0800 MSD= Minimum Significant Difference
PMSD: 13.1 PMSD = Percent Minimum Significant Difference
, PMSD is a measure of test precision. The PMSD Is the minimum percent difference between the control and that can be declared ly significant In a whole effluent toxicity test.
Lower PMSD bound determined by USEPA {10th percentile) = 12%.
Upper PMSD bound determined by USEPA {30th percentile) = 30%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interiaboratory Vaﬂabilny‘smdv {USEPA, 2001a; USEPA, 2001b).
USEPA. 2001a, 2001b. Finat Report: Interlaboratory Variability Study of EPA Short-term Chronk and Acute Whole Effluent Toxicity Test Methods, Vol 1 and 2-Appendix, EPA-821-8-01-004 and EPA-821-8-01-005, US 1P Agency, C OH.
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Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

StartDate:  6/8/2012 TestID: PpKCICR Sampie ID: REF-Ref Toxicant
End Date:  &/15/2012 LabID: ETS-Envir. Testing Sol. Sample Type: . KCL-Potassium chloride
Sample Date: Protocol FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales prometas
Comments: . .

Conc-ma/l. 1 2 3 4

D-Control  1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000

600 1.0000 1.0000 1.0000 1.0000

780 0.8000 0.8000 0.8000 0.7000

-800 0.4000 0.5000 0.5000 0.5000
1050 0.1000 0.1000 0.1000 0.1000

Transform: Arcsin Square Root Rank 1-Talled Number Total
Conc-mg/l. Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00 [+} 40
600 1.6000 1.0000 14120 14120 1.4120 0.000 4 18.00 10.00 ] 40
*780 0.7750 0.7750 1.0782 08812 1.1071 5379 . 4 10.00 10.00 ] 40
*800 0.4750 0.4750 0.7602 0.6847 0.7864 6,622 4 10.60 10.00 21 40
"1050 0.1000 0.1000 03218 0.3218 0.3218 0.000 4 10.00 10.00 368 40
Auxiliary Tes Statistic Critical Skow Kurt
Shapiro-Wilk’s Test indicates non-normal distribution (p <= 0.01) 0.83088 0.884 -2.1617 6.4494
Equality of variance cannot be confirmed : :
_Hypatheals Test (1-tall, 0.06) NOEC LOEC Chv TU
Steel's Many-One Rank Test 600 760  670.82
Treatments ve D-Conirol
Maximum Likslihood-Probit
Parameter Vaiue SE__ 95% Fiducial Limits Control Chi-8q Critical P-value _Mu Slgma Iter
Slope - 14,4814 1.87334 10.6137 18,3492 0  1.78643 7.81472 0.61789 293943 0.08505 3
Intercept -37.667 6£.80045 -48.936 -26.198
TSCR 1.0
Point Probits _mgil. 86% Fiduclal Limits 0.0 ‘!
ECO1 2674 800.878 521.385 €54.420 4
ECO05 3.355 €80.845 602,697 714.916 0.8 4
. EC10 3.718 709.467 650.478 750.155 071
EC15 3.884 737.684 684.352 775.454
EC20 4.168 760.871 712.081 798,859 8 0.6
EC25 4,326 781.362 736.338 815.805 ’ 0.5 ?
EC40 4747 835.476 788.142 880,388 1
EC80 £.000 869.818 834746 906.603 04 1
EC80 5.253 B05.673 870.247 ©48.43 0.3 1
EC75 . 5.674 868.280 627.107 1028.37 0z 4
EC80 5.642 994.3685 949.312 1083.47 :
EC85 8.038 1025.85 975.202 1108.65 0.1 1 . AA
EC90 6.262 1086.41 1008.03 1164.36 0.0 F—rrrrmr—rrrrer—rr
ECO5 6.645 1120.83 1057.85 1266.74 1 10 100 1000 10000
§C99 7.326 1259.13 115535 145288 Dose mgiL

Dose-Response Plot

093
08 ]
0.7
% 06
E 0.5
0.4
™ 03}

0.2

0.1

D-Contro!.
4501

600

*750

“800

*1050

File: ppkeler_050812.xlsx
Page 94 of 110 Enterad :ﬁy 18




Q Ervironmenta! Testing Sohutions, inc,

Statistical Analyses

Larval Fish Growth and Survival 16st-7 Day Growth

Start Date:  5/8/2012
End Date: 8/16/2012

Test ID: PpKCICR
ETS-Envir. Testing Sol.

Lab ID:

Sample ID:. REF-Ref Toxicant

Sampie Type:

KCL-Potassium chloride

Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: . . .
Conc-mg/L 1 2 3 4 -
D-Control 0.6700 0.6610 0.6280 0.6030
480 0.6310 0,7190 0.5870 0.5840
600 08580 0.6160 06170 0.7110
760 0.8830 0.4960 04730 04580
800 0.3420 0.3500 0.378C 03910
1050 0.0730 0.0840 0.0710 0.0970
Transform: Untransformed 1-Talled Isotonic
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N- t-Stat _ Critical MSD  Mean N-Mean
D-Control 0.6125 1.0000 0.8125 0.5510 0.8700 8.087 4 0.6320 1.0000
450 0.6328 1.0331 06328 0.5840 0.7190 0.612 4 -0.552 2180 0.0800 0.8320 1.0000
800 0.8508 1.0824 0.6508 06170 0.7110 8.760 4 -1.042 2,180 0.0800 0.8320 1.0000
760 0.4950 0.8082 . 04050 0.4580 0.5530 8.425 4 0.4950 0.7832
900 0.3653 0.5063 0.3853 0.3420 0.3910 6.320 4 0.3653 0.6779
1050 0.0813 0.1327 00813 0.0710 0.0070 14714 4 0.0813 0.1286
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wiik's Test indicates normal distribution (p > 0.01) 0.92935 0.805 0.861878 -0.6848
Barlleft's Test indicates equal variancas (p = 0.87) 0.28594 9.21036 :
Hypothesis Test (1-tail, 0.06) NOEC LOEC Chv TU MSDu__ MSDp MSB MSE __ F-Prob df
Dunneit's Test 800 >600 0.08004

Treatments vs D-Control

0.13067 0.00146 0.0027 069872 2,9

Linear intsrpolation (200 Resamples)

Point mgi SD 88% CL{Exp) Skew
1C05 634.60 28.01 583.31 661.72 -7.8928
1IC10 669.20 14.88 633.19 723.43 0.9209
iIC15 703.80 19.42 @668.12 78173 0.8450
iC20 738.39 20.46 684.18 808.57 0.4813
IC25 77428 20.28 718.07 83843 0.1832
IC40 883.87 1292 84140 91861 -0.1823
IC50 926.01 5.72 008.42 843.16_-0.0795
-0.2 v v
4] 860 1000 1500
Dose mg/L
Dose-Response Plot
08
1-tall, 0.06 level
of significance

D-Controt

Wdtpendent
Review by
KefleyE.

& Page 95 of 110

450 4

600 4

750 4

900 4

File: ppkclor_050812.xx
Entered by: J. Swmner

Reviswedby:_%_



~

~ Species: Pimephales promelas

PE.ge 40f5

PpKCICR Test Number: 144§

Daily Chemistry:
Day
‘ 0 1
Analyst U’:\B—_
Concentration Parameter
pH (S.U) 1.9%. 198 m. 134 | 3199 1.0
g 20 d(mgL. ). k1" — b .S
Conductiviy | 81 310 303
CONTROL _g_;zag:é% ) 63 Y 3
mcacoyr) | &8 & &
(]‘:::l;lpmmre w1 | s.0 WA | |8 M.
TH (S.U) Qv & M | 333 [IAe ] |
{ DO (mg/L) A 8 y 7.0
450 mg KCVL g::::cl)ls‘;::r)ty 00 1100 1040
Temperature .
o) M | WA
pH (S.U.) e e
DO (mg/L) A
Conductivity
600 mg KCU/L (umhos/cm) 1240 :
| copermtmre s | qda | 44 [0 | s ) WA | s
pH &St;&)z 4{.}%;3 W [ am |4 | aao
DO 1 . ) - 3 . ‘4
750 mg KCVL g::l‘l’:;zz';y 1630 {000
corermere | WA | g | w0 |
ol (5.U) %\p_ EEN EC N ETE ELT 7170
. DO (mg/L) s § D .
900 mg KCyr | Conductivity .
(umhos/cm) (10 [EE— .
('[;Zl;rperature Z‘I.i 24. ¢ 249 1“’-1 24.%
pH (S-U.>) 25 | 3981 '-}.ﬂgs 43} ’r.‘\,iL J.uq
DO (mg/L. 19 ! A 0
1050 mg KCVL Conductivity 2'1_0
¢ (pmhos/cm) . 'li\o 7«030
Tempersture | oy g | s [ wa [ 2de | wa | avs
Conductivit;
STOCK (u';;'hos/cm)_y L5£00
Initial Initial Final Initial Final .

Rrdewby
Keliey B. Keaan,
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;3 Environmental Testing Sclutions, inc.

Species: Pimephales promelas

- PPKCICR Test Number: 248§

Page 5 of §

Review by
Keltey E. Keanan
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Day
: 3 4 ~ 6
Analyst | LA o U~ o~ 1T
Concentration | Parameter
pH (S.U.) 1.9 |35+ 1602 | 3458 297 | 989 L
DO (mg/L) R X , 3 X v.0
Conductivity /
mhos/cm) ad 309 33 312
Alkalinit
controL | e L | e? | L3 L2 n
Hardn .
J_n;grgaésa/L) §1 84 - 8
('Eg;lperature M| e ™.g | 8 w1 p O S B T Pt B S T B |
H (S.U) 50 | Az | Aed [a52 | 944 | 284 | éod | 3HS
DO (mE/L) 1.4 q v \ . J ,JL?" ‘Ios q’ 5. (00 2—
ssomgKeuL | (ORI | (oo 15D oo 1080
Comperature [ qq-g | wy [ adq | @ | aa [ ]| 24 A
H(S.U) §.i 5 3 1A A9 | 251 | @05 | Tad
DO (mg/L) 1.3 <\ .1 %! 0,1 17}
600 mg KCI/L C‘;‘fg‘s‘;zi;"i)ly 1310 10 i290 34O
coperatre | qdg | ™S | | we [ wa | WS | 2 | awa
H (S.U) go0_ | 351 | 3aq | 30 |29 | A6, | 8od | 145 |
DO (mg/L) 1.3 S5 .\ 0.2 . -
750 mg KCUL C?L‘L’;mw 1 &0 (529 le0 1560
’ ?él;lperature 8 uh ] ' 1#-3 241 M-S M. ¢ 1Y.$
HE0) S0 |95 | AAY [0 1433 [ | 004|445
DO (mg/L) 14 ¥} Y , e | . v | ud
Conductivity | - . v
900 mg KCVL ( t:llh:sjcr:l) 1550 (820 1880 l|33.o
’(l;::r;lperature e | W .q 2:4 '1 7J-|L 11 e WL | WG
H (S.U.) 800_|4ase | 29> | 281 [ 393 | A.61 | 804 |48
. DO (mE/L) 1:‘4 /}'l‘" b. e (.0.0 f2
e, x| 2oco | oo [N sico JRORN 200
;l;::r;lperature ™ME oy | 21 W] W1 | s | WS [ b
Initial Final Initial Final Initial v Final Initial Final
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

\} Environmental Testing Solutions, Inc.

| i I i i I 1 1 I J I T ' I I I i I 1 |

L4 F USEPA Control Limits (+ 2 Standard Deviations)

1.12 ~ -
’ 1.10 _’ ‘o.. ..c'n.. —
1.08 L ! . ' ."uou00000---0000“"""""0-0........" _
1.06 |
1-04 = ..'0000;0 ----- seese®® e
1.02 - -
[ | 1 | ] 1 1 1 . [} i 1 1 1 l I 1 | 1 I 1 I |
2-5 | t | I | 1 | i I ] 1 | i i T 1
6 I USEPA Warning and Control Limits (75 and 90”’ Percentile CVs) 1
2.0 | =i
®
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e Mr
% i G v ¢ — e — 4 L\ ¢ — — ettt = & grv— o —  — h — e re— b —— " — %\ i v — h — § — 4 —n r — —  S—— . - |
% 0.5 i~ (AN NERE S K] A EY X RN SRR R RN RSN YRR R YA RYYY ] P98800000000 008 XA XX AR RN RREN RSN RN Y} SEONVCIBPINNS GO OINOO ]
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I 1 1 I (| i 1 I 1 ] 1 ! i 1 | | I ] I I
1-4 i I i | | { | [ 1 1 1 | | | 1 { 1 I LY - |
13 Laboratory Warning and Control Limits (1 0" and 25" Percentile CVs) ]
12 - | - i
1.1 - . . . -
L - ]
0'9 ™  sease ....Ill.'........'.."..........'.‘...I.......'...'..-.‘...............l.... ..... [ IR XX EEX) T
0.8 r { | 1 ] 1 ! I ] | ] 1 I l I 1 I} i | 1 ]
,sv S e M" QT L R Nl R ot

Test date

—e— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride
that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

— . Central Tendency (mean IC,,)
—-.—- Warning Limits (mean IC,; £ S, or S, 75)
soasasee Control Limits (meanIC,; + 8§, ,,, S, o, or 2 Standard Dev1at10ns)
mn:.'?m- . Graphs d from d excel spreadsh
E Page 98 Of 110 Excel spreadsheet entered by: 1. Sumner
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Ceriodaphnia dubia .
Chronic Reference Toxicant Control Chart

ChOoee

@ Environmental Testing Solutions, Inc.

State and USEPA Laboratory Laboratory USEPA USEPA

Testnumber  Test date 7-day IC;¢ -cr s Control Limits San Waming limits Sass Contral Limits Sax Warning Limits Saso Control Limits (=Y}
[g/L NaCl)  (g/L NaCl) CT-28 (CT+2S CT-Sy0 CT+Say CT=S,x CT#*S,08 CT-Saps CT+S,4y CT-Sp90 CT+S.4
1 01-18-11 106 107 0601 . 105 110 009 ° 099 116 0.18 0.89 1.25 048 0.59 156 0.66 041 174 0.01
2 02-08-11 106 107 001 ios © 109 009 099 1.16 018 0.89 125 048 0.59 155 066 041 1.74 0.m
. 3 03-08-11 105 1.07 0.01 1.05 1.10 0.09 0.99 116 0.18 0.89 1.25 0.48 0.5% 155 0.66 0.41 1.74 0.01
4 04-05-11 1.06 1407 0.01 1.05 1.09 0.09 0.98 116 018 0.89 125 048 0.59 1.55 0.66 041 173 0.01
5 04-05-11 1.07 107 0.01 1.05 1.09 0.09 D.98 116 0.18 0.89 125 048 0.59 155 0.66 041 173 0.01
6 05-03-11 107 1.07 0.01 1.05 1.08 0.09 0.98 116 0.18 0.89 125 048 0.59 1.55 0.66 0.41 173 0.01
7 06-07-11 1.05 1.07 0.01 1.05 109 0.09 098 116 0.18 0.8% 1.25 048 059 155 0.66 041 1.73 0.01
8 07-12-11 1.06 1.07 0.01 1.04 1.09 0.09 098 115 0.18 0.89 1.25 0.48 0.59 155 0.66 0.41 173 0.01
9 08-09-11 1.06 107 0.01 1.04 1.09 0.03 0.98 1.15 018 0.89 1.25 048 0.59 1.55 0.66 0.41 173 0.01
10 09-13-11 . 106 107 0.01 104 108 0.09 0.93 115 018 "0.89 125 0.48 0.59 1.55 0.66 041 173 0.01
1 10-04-11 2.07 1.07 0.01 1.04 1.09 0.09 098 115 018 0.89 125 0.48 0.59 155 0.66 041 1.73 001
12 10-11-11 106 1.07 0.01 1.05 1.08 0.08 098 1.15 018 0.88 125 0.48 0.53 1.5% 0.66 0.40 1.73 0.01
13 11-08-11 1.05 107 . 001 1.05 1.08 0.02 0.98 115 0.18 0.88 125 0.48 0.53 154 0.66 040 173 ‘0.0
14 12-06-11 1.06 1.06 0.01 1.04 108 0.09 098 115 - 0,18 0.88 1.25 0.48 0.59 154 0.66 0.40 1.72 001
15 01-1012 108 1.07 00 104 109 0.0 - 098 115 018 088 125 048 0.59 154 0.66 040 173 0.01
16 02-07-12 1.08 1.07 0.01 1.4 1.09 0.09 098 - 115 0.18 0.88 125 048 0.59 155 0.66 0.40 173 001
17 03-13-12 108 1.07 0.01 1.04 1.09 0.09 0498 115 0.18 0.88 125 048 0.59 155 0.66 0.40 - 173 0.01
18 04-10-12 1.07 1.06 0.01 1.0S 1.08 0.09 0.98 115 0.18 0.88 1.25 0.48 '0.59 154 0.66 0.40 1.72 0.01
19 04-10-12 1.07 106 0.01 105 108 0.09 0.98 115 0.18 0.88 1.24 048 059 154 0.66 0.40 172 0.01
20 05-08-12 1.06 1.06 0.01 1.05 1.08 0.09 0.98 1.15 0.18 0.88 1.24 048 0.59 154 0.66 040 172 001
Note: 7-tf ICag = 7-dlay 25% inhibition concentration. An estimation of the ation of sodium chioride that would cause a 25% reduction In Ceriodaphnie reproduction for the test population.

CT = Centrsl tendency (mean [Cy).
§= Standard deviation of the iC;s values.
Lahoratory Control and Wamning Limits

Laboratory control and warning [imits were blished using the dard deviation of the ICx; values corresponding to the 10th and 25th percentile CVs. These ranges are more stringent than the control and
warning imits recommended by USEPA for the test method and endpoint.

Sa10 = Standard deviation corresponding to the 10™ percentile CV. (5,10 = 0.08)
Sy25 = Standard deviation correspanding to the 25™ percentile CV., (Sazs =0.17)
USEPA Control and Waming Limits

S35~ Standard deviation corresponding to the 75™ percentile CV. (5,,5=045}
Sasn= Standard deviation corresponding to the 9o™ percentile CV. (5,40 =0.62)
CV = Coefficlent of variation of the IC,; vafues.

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

File: CANaCICR_050812.xdsx
Entered by: J. Sul
Reviewed by:




Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
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Test date

—e— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically s1gmﬁcant

- — — Central Tendency (mean Control Reproduction, CV, or PMSD)
/u\ Control Limits (mean Control Reproduction, CV, or PMSD =+ 2 Standard Deviations)
indspendens
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e
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Precision of Endpoint Measurements

} Cerlodaphnia dubia
Chronic Reference Toxicant Data

'\} Environmental Testing Solutlons, Inc.

Test Control Control Mean
number Test date Survival  Reproduction o v a MSD pMSD o
for Control Mean for Control .
(%) (offspring/female) Reproduction (%)  Reproduction (9%) for PMSD (36)
(offspring/female) CV (%)

1 01-18-11 100 319 4.8 2.0 6.3
2 02-08-11 100 30.7 313 6.3 5.6 23 74 6.9
3 03-08-11 100 32.6 317 6.9 " 6.0 18 5.4 64
4 04-05-11 100 32.8 320 4.8 57 2.0 6.0 6.3
S 04-05-11 100 33.0 32.2 5.9 58 - 22 6.7 6.4
6 05-03-11 100 30,9 320 4.5 55 1.9 6.1 ‘6.3
7 06-07-11 100 289 315 6.7 5.7 2.5 8.7 6.6
8 07-12-11 100 32.2 31.6 6.0 5.7 2.0 6.2 6.6
9 08-05-11 100 28.3 313 5.0 5.7 1.9 6.8 6.6
10 09-13-11 100 321 -31.3 8.2 5.9 1.9 58 6.5
11 10-04-11 100 32.8 315 6.1 59 21 6.5 6.5
12 10-11-11 100 31.3 315, 3.0 57 2.1 6.6 6.5
13 11-08-11 100 29.0 313 7.6 58 18 6.1 6.5
14 12-06-11 100 29.3 31.1 - 5.8 - 58 19 6.5 6.5
15 01-10-12 100 324 31.2 51 58 24 7.4 6.6
16 02-07-12 100 31.7 312 - 4.2 5.7 21 6.5 6.6
17 03-13-12 100 311 31.2 7.2 5.8 19 6.1 6.5
18 04-10-12 100 29.4 311 6.8 58 24 8.0 6.6
19 04-10-12 100 30.3 311 7.1 5.9 2.7 88 - 6.7
20 05-08-12 100 3.7 . 311 61 59 19 6.1 6.7
Note: CV = Coefficient of variation for control reproduction.

tower CV bound determined by USEPA (10"' percentile) = 8,9%.
Upper CV bound determined by USEPA (30™ percentile) = 42%
MSD = Minimum Significant Difference

PMSD = percent Minimum Significant Difference
PMSD is a measure of test precision, The PMSD is the minlmum percent difference between the control and treatment that
can be declared statistically significant in a whole effluent toxicity test.
" Lower PMSD bound determined by USEPA (10" percentile) = 13%.
Upper PMSD bound determined by USEPA (90" percentile) = 47%.
CT = Central Tendancy {Mean Control Reproduction, CV, or PMSD)

USEPA. 2000. Understanding and Accounting for Methad Variabllity in Whole Effluent Toxicity Applications Under the Natlonal 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 Environmental Protection Agency, Cincinnati, OH.
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphnia dubia

Page 1 of 6

CdNaCICR #: \2‘

Dilution preparation information: Comments:
NaCl Stock INSS number: NS 10
Stock preparation; 100 g NaCV/L: )
. Dissolve 50 g NaCl in 500 mL Milli-Q water.
Dilution prep (mg/L) 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 information: Test information:
| Organism age: . < 24-hours old Randomizing template color:
Date and times organisms were bom 05-08< 11— S0 “TO (%0 | Incubator number and shelf i
between: ) ) location: . iy B
Cuiture board: C%- 0\ .
Replicatenumber: | ! | 2 |3 | 4 [ § |67 [8 ]9 | 10F YWTbatch: N
Culture board cupnumber: | B[ 4 io (1O [V (W [WS vy [22] L 050V 17_..
Transfer vessel information: pH= 4. §¥SU. Temperaturc= 48,1 °C | Selenastrum batch:
[ Average transfer volume (mL): O . O%21 .~ 0301
Daily renewal information:
Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
termination time )
¢ lgeofr- [0 os-avnh | A
' Jos.-1n 0810 65-05-128 | Y -
2 |osqorn 0810 osavve | X
S losn-in 0804 M_%Eg\r_a&_
1
* losnenn 0810 ] R
S losw-z o811 A
§ losem-tn 0did )
T Jeseis-n o404
Control information: Acceptance criteria Summary of test endpoints: .
% of Male Adults; O1. $20% 7-day LCs iMoo
% Adults having 37 Broods: ool z 80% NOEC 600  °
% Mortality: o1, <20% LOEC 1200 |
Mean Offspring/Female: . > 13.0 offspring/female . § ChV { S
% CV: P Y D <400% IC;s 106%,

Page 102 of 110
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Species: Ceriodaphnia dubia

CdNaCICR #:

Page2 of6 '

2

L 4

CONTROL Survival and Reproduction Data
_ Replicate number .
Day 1 2 3 4 5 6 7 8 9 10
1" | Young produced Ol ol ol Oololblololo 0O
Adult mortality Ul O ) L L o W ] )
2 Young produced O Ol 0!l O [e) 6 O ! O
Adult mortality — | - . | \— | W ) ]
3 [(Yemgprdwed | O O] O] O] O[O [ O[OT O[O
Adult mortality v! U vl — | - "W [
4 Young produced S [ SUES - S ST 4 JdT 9
Adult mortality (U A L L . w O W (W
5 Youngprodueed | V| VL | IO W\ T\ [ WL (WO v W4 s ]
Adultmortality | L | [ N | o ] N A ] N
6 Young produced [o) o) [e) (&) (@) 0 [®) (@) 0 2 ;
| Adult mertality L [\ |\ [ L O s W I W R
7 Young produced BIENEERA YLD g ‘\_é 12 fo | L\
Total young produced 3\_‘ 3 3 Zﬂ 1q 1 a1 3\] ‘ b ,33 3l | &}
Final Adult Moreality (YN A - L - L
X for 3" Broods % S Xo | X ] ¥ KNl M| K | X

Note: Adult mortality (L= live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring

carried over with adult during transfer).

Concentration:
% Mortality: 0,
. ‘ ‘ Mean Offsermgf emale: 31.1
600 mg NaCV/L Survival and Reproduction Data
: Replicate number '
Day 1 2 3 4 5 -6 7 8 9 10
1 Young produced O O 0 O Ol Ol © Ol O
Adult mortality vlu [ | UL C [ L ] U | S X .
2 Young produced O O Ol O O O Ol O O 1LO
Adult mortality O o L. o [ (. . |
3 Young prodaced B O Ol O [o) O O e F
Adult mortality | A | | L, | W | . | S
4 Young produced ¥ O g ﬁ —\.[ -8 \.‘ \‘ o
Adutmortality | -] | W | W [ ] '] o[ — L [
5 Young produced | L2 | V]| 1O 10 {10 Ll i jlo YEI]
"~ Adult mortality Aol T VT U] U -
6 Young produced o) o) [a) O 6 O O () [o] O
Adult mortality | S vl Ll L e U [ —
7 Youngproduced | {1 | 1\ li \s_ \ 17 v & 1L e [ S
Total young produced a3 | a2 ab 24 31 3\‘ a3 30 3\{ 20
Final Adult Mortality L [ N (R WO T VO D Y I R I N e

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

Concentration:

% Mortality: (o1
Mean Offspring/Female: 3.1

% Reduction from Control: | _0.07. |

SOP AT14 - Exhibit AT14.1, revision 06-01-11
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 Species: C’eriodaghnia dubia CdNaCICR#: )34
800 mg NaCl/L Survlval and Reproduction Data :
Replicate number
Day 1 2 3 4 5 6 7 8 9 [ 10
1 Youug produced Ol O o) O O fe) O (@) (@) [e)
Adult mortality [ - o u | |\
2 Young produced | ¢ O O 6] O Ol O OO0 O
Adult mortality ‘L=_, A A W L U
3 Youngprodueed | (Y| O O F [@) _ O 6 6 (@)
Adult mortality L A I N B U B "3 S B [WUSN ) W WU W
T [ Yompomed | ST |9 [ STS [ 9[g [ [
Adult mortality SR I I Y A v . .-
5 Young produced O | 1\ Ty \n L) VL lb——! 10 |V 110
_ Adult mortality N ) o o \__I L L O
6 Young produced Ol O [®) (@) O /) (@) O O )
Adult mortality Ol w (- S O S L -
7 Youngprodueed | 1§ [ 1\o WM Ig W & D 18 [t 11
Total yoang produced A3 (3L (28 DL (21 (3 [2v | 33 | 3t | &)
Final Adult Mortality [ [ S B . L e . L K
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: Q1.
Mean Offspring/Female: 3.\
% Reduction from Control: Wy A
1000 mg NaCl/L Survival and Reproduction Data
) Replicate number
Day . 1 2 3 4 8 -6 7 8 9 10
1 Young produced Olo o O OH1I O OO O 10 »
aqutmortality | U1 | C | | CTUT oo ] U
2 Young produced 1 O ‘ 0 O . O O O O o O O
" Adult mortality | I W U S E = -
3 Young produced (o) [e) (@) OO0 _C) Ol O OO
Adult mortality Iy T [l o L]l ulv [ -
4 Young produced Y o S q y J Yy S S
Adult mortality o [ - (- L -
. 5 Young produced v 10 W Ay W\ 10 | \L ‘L] 10 1O
Adult mortality o ] W] ] O
I3 Young produced (o) DI O 0 01 610 o) (0] 5
Adult mortality [ I O e e S e -
7 Young produced 15 \le M [t 1 l; 17 |§ <) ls
Total young‘ produced a) ab ap | 32 |3y 11 |33 | 3\ 1t 3y O
Final Adalt Mortality LA ] ] O L . -
Note: Adult mortality (L = live, D = dead), SB =split brood (single brood split between two days), CO = camy over (offspring
carried over with adult during transfer),
Concentration: -
% Mortality: o1
Mean Offspring/Female: | 39, % |
— % Reduction from Control: | 4.<]*7,

Page 3 of 6
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Species: Ceriodaphnia dubia

I SR

Page 4 of 6

CdNaCICR #: ‘bﬂ

1200 mg NaCl/L Survival and Reproduction Data
Replicate number L
Day 1 2 '3 ] 41 s | 6] 7 | 8 [ 9 |10
1 Young produced (@) Ol O O a1l O (&) @) o)
Adult mortality LY [ W R [ N U [ VU (N TN [ VRUUES D U W
2 Young produced OI1 0O} C O O (@) Ol OO IO
Adult mortality e -] | Ul ] [
3 Young produeed [ (& Ol O Ol O 6 Ol O
Adult mortality LU RV R UEE S U D L S .- L
4 Young prodaced [ \ \ T\ Fe) Py \ \ p 2
Adult mortality U] NN N ] ] ] N ]
5 Young produced Foo ) < 'si_ Foy 1 O 0 K™ = \
Adult mortality Ul S A T \
6 Young produced (@) Ol O (6] s T O O (@)
Adult mortality L B [ N I W I . W — |
7 Young prodaced ! \o W 5— S 1 J s
Total young produced 1ol 1= 1 \ \ q ’ 13 V2 1 2 &
Final Adult Mortality LY I U - L L I A
Note: Adult mortality (L = live, D = dead), SB = split brood (singfe brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: (OYA
Mean Offspring/Female: a1
. . % Reduction from Control: | &4.4 1.
1400 mg NaCVL Survival and Reproduction Data
’ Replicate number
. Day : 1 2 3 4 5 6 7 8 9 10
1 Youngprodueed | A | O | O | O [ O[O [|O N Ne)
Adult mortality Ol O O O] L L I
2 Young produced 6 : O B 0 6 O (@) O O ' O O
Adult mortality Ul o [ [ . | - o | - | .
3 Young produced 6 E ) O D 6= (@) w% (@) O ).
Adult mortality O ol ] « ] ] [« [\
4 Young produced 6 o) \ (&) \ @) \ \ @) )
Adult mortality el W — - | Wl | |
s Young produced ) \ O 1 O T O O i, Y 2.
Adult mortality YR S YR Y . .-
6 Yonng produced Ol O ol o Ol OO O 0 (@)
Adult mortality | U (. | U | U Ol Yl
7 | Youngproduced S %) > o |1 0 i
Total young produced g Y \. Y < 3 "‘l \ 3 Ll
Final Adult Mortality Tl O O © | W ] O O
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offSpring .
carried over with adult during transfer),
Concentration:
% Mortality: or.

Page 105 of 110

Mean Offspring/Female: 3.4
% Reduction from Control: | £4.37,
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(1]
-
S
~N
Se |
e Ceriodaphnia dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0
O
\3 Envlronmentél Testing Solutions, Inc. Quahty Control
Venﬁcatlon of Data Entry, Calculations, and Statistical Analyses
Test number: CdNaCICR #134
Test dates: May 08-15, 2012
Coucentration Replicate number Survival | Average reproduction Coefficieatof | Percent reduction from
(mg/L NaCl) 1 2 3 4 5 6 7 8 9 10 %) (offspring/female) variation (%) contrel (%)
Control 34 33 29 29 31 34 30 33 31 33 100 317 6.1 Not applicable
600 33 32 30 29 32 34 33 30 34 30 100 - 317 ‘S8 00
800 33 32 28 32 32 31 27 33 32 3 100 31.1 6.5 1.9
1000 31 30 30 32 31 27 "33 31 28. 30 100 303 58 4.4
1200 10 12 7 1 9 .13 12 7 8 8 100 .97 n8 69.4
1400 5 4 1 4 5 3 4 1 3 4 10 34 42.1 893
Dunnett's MSD value: 1.927 MSD= Minimum Significant Difference
PMSD=  Percent Minimum Significant Difference

PMSD:

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

Lower PMSD bound determined by USEPA (10"' percentile) = 13%.

Upper PMSD bound determined by USEPA (90" percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectlvely, of PMSD data from EPA's WET Interlaboratory

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

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

File: CdNaCICR_050812.xisx

Tabie populated from associated "Verification of Ceriodaphnia Reproduction Totals” spreadsheet.

Spreadsheet entered by: J. Sumner

Reviewed by:




Statistical Analyses

L

LrOdaes

Coriodaphnia Survival and Reproduction Tost-Reproduction

Test ID: CdNaCICR Sample ID:
Lab ID: ETS-Enwir. Testing Sol. Sample Type:
Protocol: FWCHR-EPA-821-R-02-013 Test Species:

Start Date:  5/8/2012
End Date: §M15/2012
Sample Date:
Comments:

REF-Ref Toxicant
NACL-Sodium chioride
CD-Ceriodaphnia dubia

Conc-mg/l. 1 2 3 4 [ [] 7 8 8

10

D-Control 34.000 33.000 29.000 28.000 31.000 34.000 30.000 33.000 31.000
600 33.000 32.000 30.000 29.000 32.000 34.000 33.000 30.000 34.000

800 33.000 32,000 28.000 32,000 32.000 31.000 27.000 33.000 32.000

1000 31.000 30.000 30.000 32.000 31.000 27.000 33.000 31.000 28.000

1200 10.000 12.000 7.000 11.000 9.000 13.000 12.000 7.000 8.000

1400 5000  4.000 1.000 4000 5.000 3000 4.000 1.000 3.000

33.000
30.000
31.000
'30.000
8.000
4.000

Transform: Untransformed 1-Tailed

Conc-mgiL Maan _N-Mean _ Maan Min Max CVi N {-Stat _ Critical MSD

{sotonic
Moan N-Mean

D-Control 31.700 1.0000 31.700 29.000 34000 6.140 10

31,700 1.0000

800 31.700 1.0000 31.700 28.000 34.000 5.769 10 0.000 2.287 1.827 31.700 1.0000
800 31.100 0.8811 31.100 27.000 33.000 6511 10 0.712 2.287 1.927 31,100 0.9811
10060 30.300 0.9558 30.300 27.000 33.000 5832 10 1661 2287 1.927 30.300 0.9558
*1200 9700 03080 9.700 7.000 13,000 22.821% 10 26.109 2287 1.927 9.700 0.3080
*1400 3.400 0.1073 3.400° 1.000 5.000 42054 10 33.588 2,287 1.927 3400 0.1073
Auxiliary Tests . Statistic Critical Skow Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 1.02293 1.035 -0.3884 -0.8256
Bartlelt's Test indicates equal variances (p = 0.88) 1.79808 15.0863
Mypothesis Test (1-tall, 0.08 NOEC LOEC Chv TV MSDu  MSD MSB MSE _F-Frob df
Dunnatt’s Test 1000 1200 109545 1.92678 0.08078 1662.68 3.55 3.7E43 5,54
Treatments va D-Control
Linear Interpolation (200 Resamplas)
Point L___SD 96% CL Skew .
1C05 1001.8 ©1.4611 703.535 1009.92 -1.5251
IC10 1017.18 16.9162 . 1002.53 1024.94--11.3848
IC15 1032.57 571887 1018.68 1040.35 -0.2299 1.0
IC20 1047.96 5.47513 1034.89 105549 -0.1685 o 9:
IC25 1083.35 5.28693 1050.88 1071.18 -0.1022 -
IC40 1109.51 5.20953 1097.81 1118.78 0.0763 0.8 1
1C50 1140.28 552815 1128.3 1150.27 0.1443 0.7:
) § 0.6 4
5 0.5 -
& 041
0.3 4
0.2 1
0.1
0.0 ¢
0 500 1000 1500
Dose mglL

Dose-Response Plot

40 4
9 1-tail, 0.05 level
. T of significance
[
25 4
z
B 204
g
« 15 4
p
o a g 2 =
@ 2 g o 3

File: CdNaCICR_050812.xlsx

Entered by: J. S .
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Species: Ceriodaphnia dubia ' ‘ CdNaCICR# __\ad

Daily Chemistry:

Analyst

Concentration Parameter
pH (S.U.)
DO (mg/L)
Conductivity
(umhos/cm)
Alkalinity .
mg CaCO,/L)
Hardness

(mg CaCOy/L)
('{gl;lperature 5.2 ,"L"l-ﬁ a4 | s

H(S.U) - 394 340 L 12 195 2.9)
DO (mg/L) 3.0, 4 80 1.9

ivi
600 mg NaCl/L fp‘:;:;f,g:l)ty l'-('w ‘560 law

poyperstwre | s | zse0 [ s | WA | e | s
pH (S.U) T | 394 [ 3% [ 340 (3@ | 140
DO (mg/L) 3D A { DR e 1)
C =

800 mg NaCVL (p‘;'::;z:")ty 1360 | F1L0 Up'}O
'gg;lperature 5.2 2.0 %2 2. ‘i 5.0 5.1
pH (S.U.)
| DO (mg/L)
Conductivity
(umhos/cm)

Temperature
o)

pH (S8.U.)
DO (mg/L)
Conductivity
(pmhos/cm)

Temperature
(KY) '
pH (5.U.)
DO (mg/L)

[ 1400 mg NacIL g‘::l‘l’:sjg')‘y 2900 200 LY

Temperature 2.0 %.] 2. | 49 | 8.0 | .0

CONTROL

1000 mg NaCl/L

1200 mg NaCl/L

Y]
: Conductivity

Initial

Indepindart
Rardlew by

“‘;,'Z‘;.l‘_;'_"" Page 109 of 110 SOP AT14 - Exhibit AT14.1, revision 06-01-11
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58
ETE:
:.5 Species; %Ma_dyﬂ CdNaCICR #: __'b_"{_
k 3 Day -
- 3 4 5
B Analyst | LAB i A~ | A Jon
¢) Concentration Parameter
- pH (S.U) 148 195 | 802 [ 1292 | 4949 | 390 | &.o0¢
DO (mg/L) ad % 93 ] 4
tovemy” | 299 309 313 Bl
] conTrOL fn'_l';"(':':ggs b | e W w2
Hardness
: | (mgCacoy) | 871 & 84
] (Tog;'vem"re ME | w50 s [T O pE | WE g
. pH GU) 193 | 7490 | 7396 [ 9es | 1a3 ['+es | do03 | AA
DO (mg/L) T8 . 213 ‘Y0 ‘3. ‘ .
600 mg NaCL 8::1‘1‘1‘:;2‘;')" 1300 (36D 1320 1400
| ({él;'pmtm . & we | wo | WA | W M- § .8 M4
pH (S.U.) 99| A0 ) 398 | 28w | 393 | 4.ed | 8.05 | XT]
TR BT G ol Y 2
800 mg NaCIL &‘;‘;:;E:‘;’ M0 oo 20 20
- } (Tog;lperature - ¢ . ¢ 5.\ -4 4.1 16 w4 .8
- pH (S.U) 1.9 _
. DO (mg/L) gAY
=1 | 1000 mg NacVL &ﬁ'ﬁ’é’&iﬁ.‘? ;cnoJ | .
(’I;egmLperature ST '-llf s - 25.0 M1 . ¢ M4 H.f
pH (S.U) 145 .80 A9 7103 | ¥ | 462 [ 8.09 ‘330
DO (mg/L) 1.5 3 | %0 Y 5 173 | e
1200 mg NaCI/L &‘::g:;g;‘;y 2520 3390 adlo Mo
Leo ™™ | M-8 w.e | 11 | 250 [ 247 | e | WA | W0
pH (S.U) 145 38 | 493 1.6‘1 2% | 964 1804 | 432
_ DO (mg/L) 1,0 el Y 3. 4 S T v
Conductivity ) y
1400 mg NaCVL | -7 Oy - | 1000 7D A300 A FHO
.
memperatire | 20 | g | et | w0 | w | wa | 2o | M
Initial Final Initial Final Initial Final Initial Final
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