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

September 10, 2015

Ms. Christina Morgan

Tennessee Depariment of Environment
and Conservation

Division of Water Resources

William R. Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 11th Floor

Nashville, Tennessee 37243

Dear Ms. Morgan:

TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) - NPDES
PERMIT NO. TN0026450 - DISCHARGE MONITORING REPORT (DMR) FOR August 2015

Enclosed is the June 2015 Discharge Monitoring Report for Sequoyah Nuclear Plant. Toxicity at
outfall 101 was sampled August 9 - 14, 2015. The toxicity report is enclosed. There were no
exceedances during the monitoring period. If you have any questicns or need additional information,
please contact Millicent Garland by email at mrmoore@tva.gov or by phone at (423) 843-6714.

| 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.

Sequoyah 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




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pAJOR

Name TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) ' (SUBR 01)

Rodress” PO BOXZN _ . ‘

—  _ L(NTEROFFICE OPSN-SQNY_ __ TN0026450 101 G | F-FINAL
—..___SODDY-DAISY, TN 37384 __ _ __ _ _ _ __ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE

Form Approved.

OMB No. 2040-0004

Location HAMILTONGOUNTY _ _ — — ~ — "~ — ONITORING PERIOD EFFLUENT
YEAR [ MO DAY YEAR | MO DAY
*** NO DISCHARGE b
ATTN:Millicent Garland From| 15 { 08 | 01 To| 15 | 08 | 31 D
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lFJ:ENCY SAMPLE
) EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM ONITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE Fkdkk ke ke e Fhkiekidokd Tk 419 0 31/31 |RCORDR
CENTIGRADE MEASUREMENT . 04
00010 1 O o UPERMIT | 7 ok 0 [0 wkewkig e ke KERRRRAE “Red: Mon, | DEG.C. | . | CONTL {CALCTD
EFFLUENT GROSS  REQUIRBMENT | e oL o e U DAILY MAX | nNgous |
TEMPERATURE, WATER DEG. SAMPLE dokkckkokek Fkkdedodkok . Fkdkikk Fddkikdk 206 0 31/31 | MODELD
CENTIGRADE MEASUREMENT : 04
00010 Z O - PERMIT - kkkder T Rk —— ARRIRINR RRRRRAR '30.5 DEG.C. ' CONTI CALCTD
INSTREAM MONITORING REQUIREMENT ‘ o SR - | DAILY.MX . Nuous | -
TEMP. DIFF. BETWEEN SAMP. & SAMPLE L ek okok . Fdekkkokk kdick ki 24 0 31/31 | CALCTD
UPSTRM DEG.C MEASUREMENT | ' 04
00016 1 S - SPERMITS 7 kkkokokonn HakkRRRE. wx 7 mkkwnn e 30 - | DEG.C. .| _CONTI .| CALCTD
EFFLUENT GROSS (REQUIREMENT™) - L L |- DAILY MIX . Invous |
FLOW, IN CONDUIT OR THRU SAMPLE FhdRA KAk 1800 3 whE ok kk Fededkokdcdede Fonddk kK . 0 31/31 |RCORDR
TREATMENT PLANT MEASUREMENT 0
50050 1 0 REgl!JEIRRné':\;IrENT : ‘*'?"f***b’r’f‘*" EE Req- MO_n.' MGD RRRRRERR | | MRk . ke ~| CONTI |RCORDR
EFFLUENT GROSS et ‘ DAILY MAX ) ] . . ].NUOUS.|. c
CHLORINE, TOTAL RESIDUAL SAMPLE Tk kwkok e Feakiok sk " Fhkiekdokk 23/31 GRAB
MEASUREMENT * 0.018 0.028 19 0
50060 1 0 L PERMIT o[ ekt - HRRRRIRA R 0.1 0.1 MGIL |FIVE PER| CALCTD
EFFLUENT GROSS REQUIREMENT | . MO AVG. | DAILY MAX WEEK
TEMPERATURE - C, RATE OF SAMPLE Fhk KKk 0.4 wkd Ak dededcddededede T 0 31/31 | CALCTD
CHANGE MEASUREMENT 62
82234 1 0 " PERMIT PR 20" DEG Hhdkk sk Kk AR Kk ekdevddkok P CONT! | CALCTD
EFFLUENT GROSS [REQUIREMENT DAILY MX | CHR NUOUS
SAMPLE
MEASUREMENT
. PERMIT
REQUIREMENT
- < (XM /]
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penaity of law that this document and all attachments were prepared under my / - TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified p
John T. Carlin personnel properly gather and evaluate the information submitted. Based on my inquiry of the \ ! 4 U
person or persons who manage the system, or those persons directly responsible for gathering Si i é idg
g . the information, the information submitted is , to the best of my knowledge and belief, trus, S 423 843-7001 15 09 09
Site Vice President accurate, and complete. | am aware that there are significant penaities for submitting false "~ SIGNATURE OF PRINCIPAL EXECUTIVE -
information, including the possibility of fine and imprisonment for knowing violations. OFFIC EF/% OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
I " TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Flogard MS6236 (max calc. conc. 0.03 mg/L - limit 0.2 mg/L), Spectrus CT 1300 (max calc. conc. 0.03 mg/L - limit 0.05 mg/L.)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Pana 1 nf 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name _ _TVA-SEQUOYAH NUCLEARPLANT _ DISCHARGE MONITORING REPORT (DMR) oo OMB No, 2040-0004
Address | _P.O.BOX2000 __ _ _ _ __ __ _ ___
_ __ _(INTEROFFICE OPSBNSQN)__ TN0026450 101 7T F - FINAL
— ___.SODDY-DAISY,TN 37384 _ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facilty_TVA- SEQUOYAH NUCLEARPLANT.
Location _HAMILTONGOUNTY __ __ __ _ _ _ _— ——™ MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY .
*** NO DISCHARGE bl
ATTN:Millicent Garland From| 15 | 08 | 01 Toi{ 15 { 08 | 31 _ L] _
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%EENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE Tk R Tk - >100.0 Tk R B —— 23 0 | 1/180 |[COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 S PERMIT = |} kwknin Ckekkkiho Wb R VY R ERk Rk .| PERCENT N SEMI’. 1COMPOS
EFFLUENT GROSS “REQUIREMENT .\~ - -~ , C mINmvom o ANNUAL|
1C25 STATRE 7DAY CHR SAMPLE dedededededcdek dededdek ok - >100.0 Fekdcledkokok dedededeiok 0 17180 |COMPOS
PIMEPHALES MEASUREMENT : 23
TRP6C 1 0O © PERMIT. | kkfkkkk Rokokdkkkk Wik - 42 8 T Rk RkRR Ik PERCENT ‘SEMI’ | COMPOS
EFFLUENT GROSS REQUIREMENT |- MIMINUM. ANNUAL |
SAMPLE
MEASUREMENT
—PERMIT
i'REQUIREMENT :
SAMPLE
MEASUREMENT
PERMIT. .
REQUIREMENT )
SAMPLE |
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
K/ /]
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my I ) TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified / e
John T. Carlin personnel properly gather and evaluate the information submitted. Based on my inquiry of the ! . 3 7 [ A
persan or persons who manage the system, or those persons directly respansible for gathering “Site NV ce(— asldeh
Site Vice P ident the information, the information submitted is , to the_be§t of my knowledge and belief, true, 1] - 423 843-7001 15 09 09
fte vice Fresiden acaurate, and complete. | am awara that there are significant penalties for submitiing faise SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER-OR AUTHORIZED AGENT AREA NUMBER YEAR! MO DAY
TYPED OR PRINTED CODE

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

Toxicity was sampled August 9-14, 2015.

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

Pana 1 af 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Neme __ _TVA-SEQUOYAH NUCLEARPLANT = DISCHARGE MONITORING REPORT (DMR) (SUER 01) OMB No. 2040-0004
Address  _PO.BOX2000 _ __ ____ . . _ . _ ___ _
— . _(NTEROFFICEOPSBNSQN)__ . — TN0026450 103 G F - FINAL
— . SODDY-DAISY, TN 37384 ___ __ _ _ ___ _ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility  _TVA - SEQUOYAH NUCLEARPLANT __
Location HAMILTONGOUNTY _ _ _— — — — — ——— MONITORING PERIOD EFFLUENT
YEAR | MO | DAY | YEAR | M DAY "
*** NO DISCHARGE e
ATTN:Millicent Garland From| 15 | 08 | 01 | To| 15 | 08 | 31 ]
NOTE: Read instructions before completing this form.
[ PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lFJENCY SAMPLE
i EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
-
PH SAMPLE Fekdedk ek k Fedekdkdokk . Fek Jede vk e de 5/31 GRAB
MEASUREMENT * 74 7.9 12 0
00400 1 O . PERMIT_ | ke kR " . 8.0 . - e ‘9.0 su ONCE/ | GRAB
-REQUIREMENT : - ; SRR c N S - .
EFFLUENT GROSS NI | MINIMUM MAXIMUM | WEEK. .
SOLIDS, TOTAL SUSPENDED SAMPLE dkeddkdekdok fulahidedefala . Fhekokkhk s 80 8.0 10 1731 GRAB
MEASUREMENT . 19
00530 1 0 PERMIT. = ' © RERRRRE Kikkkkkik wh T '3'0 o - 1000 MGIL " ONCE/ | GRAB
REQUIREMENT ' * N " ; :
EFFLUENT GROSS . - ] ] B ‘MO AVG - DAILY MX . . MONTH
OIL AND GREASE SAMPLE Fokdeddkdek e whkkdkik : kkdok kK < 17131 GRAB
MEASUREMENT - 5.0 <5.0 19 0
00556 1 O - PERMIT j L kR hRRREARE " Fkkkh Rk ke 15.0 . 20.0. MGIL ONCE/ | GRAB
EFFLUENT GROSS REQUIREMENT 5 | ‘MO AVG | DAILY MX MONTH |.
FLOW, IN CONDUIT OR THRU SAMPLE 1.254 1.288 Fekkokdokokok Fekeddedokokok Fkdekdckdk * 0 5731 INSTAN
TREATMENT PLANT MEASUREMENT 03 "
50050 1 O . PERMIT Req. Mon. | -Redq. Mon MGD | Wkkkkkkk L ki P, ** ONCE/ .| INSTAN"
EFFLUENT GROSS - REQUIREMENT | " 'O-AVG | DAILY MX ' . WEEK
SAMPLE
MEASUREMENT
~ " PERMIT
REQUIREMENT |
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
TN
. / AX\ A
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |i Certify under penaity of law that this document and all attachments were prepared under my ( f TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
John T. Carlin personnel properly gather and evaluate the information submitted. Based on my inquiry of the 9 /
person or persons who manage the system, or those persons directly responsible for gathering e fogfd /@
Site Vice President the information, the informatian submitted is , to the best of my knowledge and belief, trus, 423 843-7001 15 09 09
o e e o e o e e oo (62 | SIGNATURE B PRINCIPAL EXECUTIVE
on, incl ing tne possibility of ine an N
TYPED OR PRINTED OFFIG -BB AUTHORIZED AGENT ég%?z NUMBER {YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Pane 1 nf 1

EPA Form 3320-1 (REV 3/99)

Previous editions may be used




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (MPDES) jAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OME No. 2040-0004
Address _PO.BOX2000 _ _ __ . ___ ___
o _(NTEROFFICE OPSBN-SQN__ . TN0026450 110 G F - FINAL
— . _SODDY-DAISY, TN 37384 , __ ___ __ __  _ _ __ PERMIT NUMBER DISCHARGE NUMBER |» RECYCLED COOLING WATER
Eacility _TVA- SEQUOYAH NUCLEARPLANT
Location _HAMILTONGOUNTY ™ JONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY "
*** NO DISCHARGE -XX bl
ATTN:Millicent Garland From| 15 | 08 | 01 | To| 15 | 08 | 31 - ] —
. NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

TEMPERATURE, WATER DEG. SAMPLE or—— Fedededodedkd - Feedoheddeke edededdedodedk
CENTIGRADE MEASUREMENT 04
00010 1 O PERMIT. |- swshwsn RRERIREE w f.—*{»**n'*‘r* - RkkR kR REPORT DEGC CONTIN 'CALCTD
EFFLUENT GROSS VALUE REQU'REMENT ., ' _ . " | DALY MX uous . :
TEMPERATURE’ WATER DEG. SAMPLE ek edk kel Kkkkkdkk o ke dekkkk Jek dededek devke
CENTIGRADE MEASUREMENT 04
Q0010 Z O COBERMIT - | . Wk Pnmp—— o T RRRRRRRR Pr— 30.5 - DEGC CONTIN | CALCTD
INSTREAM MONITORING REQUIREMENT |~ L . DAILY MX UoUS - | -
TEMP. DIFF. BETWEEN SAMP. & SAMPLE Fekkkkdide Fektodedekokk ” Fededekdokdok Fekdekodeddede
UPSTRM DEG.C MEASUREMENT 04
00016 1 O " PERMIT  HhkRkikk s ] *x kBRI sk Kk . 5 DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE : BEQU'REMENT ) | DALY MX _uous |
FLOW, IN CONDUIT OR THRU SAMPLE P ——— 03 P ik — "
TREATMENT PLANT MEASUREMENT
50050 1 O © " PERMIT - dkhkkkokk . ‘Red. Nion. MGD CdddkRkR HRFARRRN ) o CONTIN |RCORDR
EFFLUENT GROSS VALUE REQU'REMENT DAILY MX , uous | -
CHLORINE, TOTAL RESIDUAL SAMPLE Hkrn Hkonsch M Hkhx

MEASUREMENT 19
50060 1 O PERMIT hdkkdhhk wkddkhhk o sk dedeh. 01 - 0.1 MG/L Five per | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT MO AVG | DAILY MX Week
TEMPERATURE - C, RATE OF SAWPLE Hhwkirr Hkkonik Hkkiekn o -
CHANGE MEASUREMENT 04
82234 1 0 PERMIT Hhhkkdkk ] 2 DEGC dedelehdichd Rhdekk ok Hdckohok L CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX uous. | -

SAMPLE
MEASUREMENT
"PERMIT

REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penaity of law that this document and ali attachments were prepared under my TELEPHONE DATE
direction or supsrvision in accordance with & system designed to assure that qualified
John T. Carlin personnel properly gather and evaluate the information submitted. Based on my inquiry of the

Site Vice President

person or persons who manage the system, or those persons directly responsible for gathering
tha information, the information submitted is , to the best of my knowledge and belief, true,

§te \K‘fé ér s:dent

accurate, and complete. | am aware that there are significant penalties for submitting false

423  843-7001 | 15 | 09 | 09
|

SIGNATURE OF PRINCIPAL EXECUTIVE

information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA Y
TYPED OR PRINTED CODE NUMBER —|YEAR| MO | DA
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
Paae 1 of 1

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




PERMITTEE NAME/ADDRESS {Include Facility Name/Location if Different)
Name TVA - SEQUOYAH NUCLEAR PLANT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DISCHARGE MONITORING REPORT  (DMR)

Form Approved.
OMB No. 2040-0004

____________________ (SUBR 01)
Address PO BOX2000 __ _  __ . ___ . _ . __ . _
— __ _(INTEROFFICEQPS-8N-SQN)__ __ __ _ _ TN0026450 110 T F - FINAL
——_..S0DDY-DAISY, TN 37384 _  ___ _ _ _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility___TVA - SEQUOYAH NUCLEARPLANT__
Location HAMILTONCOUNTY _ _ _ _ . _MONITORING PERIOD EFFLUENT
YEAR | MO DAY EAR | MO DAY .
** NODISCHARGE | XX | ™*
ATTN:Millicent Garland From| 156 | 08 | 01 | To| 15 | 08 | 31 o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L'!ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE Kkkdk ok dedededekdok - edkdekd Hkdedekkkk 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 CUPERMIT 17 ke o RRRRRRER b 42,8 . | wewwemee | wwwkessn | PERCENT SEMI '|COMPOS
EFFLUENT GROSS VALUE (REQUIREMENT |+ " @ . “MINIMUM _ ANNUAL
1C25 STATRE 7DAY CHR - SAMPLE Aok ek ddek " Fekdkdohdek Fhkodekoded
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 O . PERMIT T kR 1. Fekkdk ko Hk L 42.8 . HhAR Rk L RkRkkkk PERCENT | SEMI . .| COMPOS
EFFLUENT GROSS VALUE | REQUIREMENT | ' " MINIMUM | | ANNUAL :
SAMPLE
MEASUREMENT
PERMIT.
‘ REQUIREMENT
SAMPLE |
MEASUREMENT
. < PERMIT ;
REQUIREMENT | -
SAMPLE
MEASUREMENT
~ 'PERMIT
. REQUIREMENT.
SAMPLE
MEASUREMENT
~ PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Cettify under penalty of Jaw 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
John T. Carlin personne! 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
Site Vice President the information, the information submitted is , to the best of my knowledge and belief, true, 423 843-7001 15 09 09
it o i T e el o | SOTATREGNCPAL DECUTYE
, inclu a possibility of fine and i )
TYPED OR PRINTED OFFI AUTHORIZED AGENT ég[E)’?g 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

Paae 1 of 1




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

Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) : OMB No. 2040-0004
Address PO.BOX2000 _ _ _ _ _ ___ __ _ _ _ _ _ >
o T(NTEROFFICE OPSSN-SQNL__ . — TN0026450 118 G F - FINAL
- .__SODDY-DAISY TN 87384  __ __ __ _ __ ____ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facjlity  _TVA-SEQUOYAH NUCLEARPLANT :
Location HAMWTONGOUNTY __ _ _MONITORING PERIQ EFFLUENT
YEAR | MO DAY YEAR | _MQ DAY
*** NO DISCHARGE -XX il
ATTN:Millicent Garland From| 15 | 08 | 01 | To| 15 | 08 | 31 o [xx] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO, FRE%\;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED (DO} SAMPLE Hkddakkk fulabobuddled o iokkkokkk FRRR AR
MEASUREMENT 19
00300 1 O  "PERMIT .. KkhhK Rk LT S N T whawkskr | MGIL 1 TWICES.! " GRAB: -
- REQUIREMENT | -~ - o R RTINS L . week |-
EFFLUENT GROSS e N . C MINIMUM:. | : | WEEK - o
SOLIDS, TOTAL SUSPENDED SAMPLE Rhdkk Rk Fedededk ek - HkA RS Skckdkknk
MEASUREMENT 19
00530 1 0 > PERMIT ™ = ek ok | RRRRRARR sl L idikmkmakk | Rk Rk K 100 : - MGIL 2| TWICE/ | GRAB::
REQUIREMENT | - - - S R ; NP P
EFFLUENT GROSS Rt . L PR 'DAILY MX " - | - WEEK :
SOL|DS’ SETTLEABLE SAMPLE deokkkkkkk *hhkdkkk . KkEKEEIK Fhhhkkkk
MEASUREMENT 25
00545 1 O . PERMIT - i R B : Rk R FkkFkdkk o 1 k MLIL ONCE/ "GRAB
EFFLUENT GROSS | REQUIREMENT- ). . ' 1 RUEREU R " | DAILY MX : | MONTH |
FLOW, IN CONDUIT OR THRU SAMPLE 03 FhRdeknhh ohhdeddeh Sk ARk -
TREATMENT PLANT MEASUREMENT
50050 1 O . ..PERMIT . 'Re_q,,fMdn. “ Req. Mo’n.’ | MGD |, kwkmaxmx [ ks - igk*‘if*:@*\._ _ * |- ONCE!" | ESTIMA |
EFFLUENT GROSS REQUIREMENT | "m0 AVG | DAILY WX S L , . | BATGH'|
SAMPLE
MEASUREMENT
© . PERMIT.
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
/) ‘

NAME/TITLE PRINCIPAL EXECUTIVE QFFICER (! 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

John T. Carlin 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, trus, éd BM 423 843-7001 15 09 09

Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGN ATUR F PRINCIPAL EXECUTIVE
information, including the pessibility of fine and imprisonment for knowing violations. OFEICER-GR AUTHORIZED AGENT AREA )
TYPED OR PRINTED cODE NUMBER YEAR| MO AY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference alf attachments here)
During this teporting period, there has been no flow from the Dredge Pond other than.-that resulting from rainfall. No Discharge this Period

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




TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: September 03, 2015

—

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA
2. County / State: Hamilton / Tennessee
3. NPDES Permit #: TN0026450

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

5. Design Flow (MGD): 1,579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3.491

8. Outfall Tested: 101

9. Dates Sampled: August 09 — 14, 2015

10. Average Flow on Days Sampled (MGD): 1793, 1776, 1780

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

12. Test Dates: August 11 —18, 2015

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations Tested (%): Outfall 101: 10.7, 21.4, 42.8, 85.6, 100
Intake: 100

Pimephales promelas: UV treated Outfall 101: 10.7, 21.4, 42.8, 85.6. 100
UV treated Intake: 100

16. Permit Limit Endpoint (%): Outfall 101: ICys=42.8%

17. Test Results: Qutfall 101: Pimephales promelas: 1Cas > 100%
Ceriodaphnia dubia: 1Cys > 100%

UV treated Outfall 101: Pimephales promelas: 1Cys > 100%

Page 1 of 95




18. Facility Contact: Millicent Garland 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: Exposures to samples collected August 09 — 14, 2015 from Outfall 101
resulted in no toxic effects to fathead minnows or daphnids. The resulting IC;s
values, for both species, were > 100 percent. Exposure daphnids to intake samples
resulted in no significant difference from the control during this study period.
Growth was significantly reduced in minnows exposed to intake samples.

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. :

Page 2 of 95



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 (°C) (mg/L) | Last Used By
08-09-15 0700 to ' ¥ 08-11-15 1121
101  08-10-15 0600 08-10-15 1205 1.8,1.3 <0.10 08-12-15 1022
08-09-15 0720 to 08-11-15 1121
Intake 08-10-15 0620 08-10-15 1205 1.7 <0.10 08-12-15 1022

_ 08-11-15 0700 to t 08-13-15 1021
101 08-12-15 0600 08-12-15 1300 15,13 <0.10 08-14-15 1022

08-11-15 0722 to | 08-13-15 1021
ntake | oo 0T oean | 08-12-15 1300 12 | <010 | "7 1% 1o

v 08-15-15 1028
to1 | 011> 070 | 08-14-15 1306 | 17,07 | <0.10 | 08-16-15 1025
08-17-15 1021

08-15-15 1028
Intake | 031315 0718101 40 1415 1306 19 | <0.10 | 08-16-15 1025

08-14-15 0618 08-17-15 1021

*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.

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

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

Aquatox, Inc.

18.17 — 19.35 hours old

Static, Renewal

7 days

Moderately Hard Synthetic

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static, Renewal

Until at least 60% of control
females have 3 broods

Moderately Hard Synthetic

4. Number of Replicates: 4 10
5. Organisms per Replicate: 10 ’ 1
6. Test Initiation: (Date/Time)

Outfall 101
UV Treated Outfall 101

08-11-15 1121 ET
08-11-15 1110 ET

08-11-15 0900 ET

7. Test Termination: (Date/Time)
’ Outfall 101
UV Treated Outfall 101

08-18-15 1035 ET
08-18-15 1017 ET

08-18-15 0803 ET

8. Test Temperature: Outfall 101: Mean =24.7°C Mean = 24.9°C
(24.2 —25.2°C) (24.7-25.3°C)
Test Temperature: UV-Treated Outfall 101: Mean = 24.8°C
(24.3 —25.3°C)

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

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. Resultsofa  Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) ~ (Type / Duration)

Conducted August 11 — 18, 2015 using effluent from Outfall 101.

Test Percent Surviving
Solutions , (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.7% 100 100 100 100 100 100 100
21.4% 100 100 98 98 98 98 98
42.8% 100 100 100 100 100 100 100
85.6% 100 100 100 100 98 98 98
100.0% 100 100 98 98 95 95 95
Intake 100 100 100 100 100 88 88
Test Solutions M??:pll)ig t:vnelii?lze(rr;lg)
(% Effluent) 1 2 3 4 Mean
% Control 0.714 0.568 0.752 0.738 0.693
| 10.7% 0.655 0.742 0.691 0.707 0.699
21.4% 0.671 0.708 0.596 0.678 0.663
42.8% 0.607 0.659 0.660 0.790 0.679
85.6% 0.614 0.716 0.728 0.662 0.680
100.0% 0.762 0.644 0.707 0.662 0.694
Intake 0.527 0.576 0.545 0.635 0.571
ICys Value: >100% Calculated TU Estimates: <1.0 TUc*

Permit Limit: 42.8%
. 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 August 11 — 18, 2015 using efftuent from Outfall 101.

Percent Surviving
Te§t (time interval used — days)

(i‘g‘gﬁo 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.7% 100 | 100 | 100 | 100 | 100 | 100 100
21.4% 100 100 100 100 100 | 100 100
42.8% 100 100 100 | 100 100 100 100
85.6% 100 100 100 | 100 100 100 100
100.0% 100 100 100 | 100 100 100 100

T Selons P bt ey
EMuent) o T T T s [ 6 [ 7 ] 8 ] 9 | 10 [ Mean
Control 30130 {29 28129 (30{33]31][30]31}30.
10.7% 331303233130 {31°[32]30]31]30]312
21.4% 3413313231 (32[31[30]32]31]33])319
42.8% 341331353031 [32]31]33]31]31]321
85.6% 35034 |35 {34 [35]|33[37]34]|34] 35| 346
100.0% 35036 |35(35(35{136|35]|37]|36!35} 355

IC»5 Value: >100%
Permit Limit: 42.8%

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

Calculated TU Estimates: <1.0 TUc*

Permit Limit: 2.3 TUc

*TUa = 100/LCso: TUc = 100/ IC»s
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

- (Genus species)

(Type / Duration)

Conducted August 11 — 18, 2015 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions "
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100. 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions ReprodBctlon (#{.oung/femla)lleﬂ days)
(% Effluent) . Data (replicate number)
1] 2 3 4 5 6 7 8 9 | 10 | Mean
Control 30128 |29 | 28 13029 (30]30)30]27]) 29.1
Intake 34137 138 36|36 35|38 |33|32] 34| 353

ICy5 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/LC50: TUc = 100/‘IC25
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TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. Results of a

Conducted August 11 — 18,2015 using effluent from UV Treated Outfall 101.

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) | 1 2 3 4 5 7
Control 100 | 100 100 100 | 100 | 100 100
10.7% 100 100 | 100 100 100 100 100
21.4% 100 | 100 100 100 100 | 100 100
42.8% 100 | 100 | 100 | 100 | 100 | 100 | - 100
85.6% 100 100 100 100 | 100 100 100
100.0% 100 100 100 100 100 100 | . 100
Intake 100 | 100 100 | 100 | 100 | 100 100
Test Solutions Mi?:pll)igty;;i?géglg)
(% Effluent) = 2 3 7 Mean
Control * | 0.785 0.659 0.655 0.747 0.712
10.7% 0.648 0.588 0.726 0.724 0.672
21.4% 0.712 0.767 . 0.619 0.824 0.731
42.8% . 0.655 0.738 0.747 0.753 0.723
85.6% 0.811 0.803 0.815 0.715 0.786
100.0% 0.737 0.713 0.869 0.809 0.782
Intake 0.694 0.743 0.689 0.670 0.699
IC,s Value: >100% Calculated TU Estimates: <1.0 TUc*

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

*TUa = 100/LCsp: TUc.= 100/ IC3s

REFERENCE TOXICANT TEST RESULTS (see Appendii A and D)

Species Date Time | Duration | Toxicant | Results (IC;s)
Pimephales promelas | August 11 —18, 2015 1100 | 7-days KCl 0.81 g/L
Ceriodaphnia dubia August 04 —11, 2015 0935 | 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 August 11-18, 2015.

Dissolved Oxygen (mg/L)

G6 Jo 6 obed

Test Sample ID Temperature ("C) pH (8.U.) Conductance| Alkalinity Hardness Total Residual
| Initial Final Initial Final Imitial Final (umhos/cm) | (mg/L CaCO;)|(mg/L. CaC0O;)| Chlorine (mg/L)
Control 24.8 24.5 7.8 . 7.7 775 7.52 318 60 86
247 - 249|243 - 247|716 - 79| 70 - 80 [763 - 798|739 - 768|305 - 327! 59 - 61 | 84 - 88
10.8% 24.8 24.4 7.8 7.7 7.74 7.48 301
v 248 - 250 (242 - 246 77 - 79 | 69 - 80 [ 767 - 779|735 - 767} 291 - 315
5 21.6% 24.9 24.5 79 77 7.74 7.46 287
§ ) 248 - 25001243 - 2471 78 - 80 |- 69 - 80 ]768 - 7.78(732 - 765 280 - 301
;- 43.2% 24.9 245 7.9 7.8 7.74 7.47 258
= 248 - 250[243 - 246| 78 - 80 | 7.0 - 81 | 768 - 780|729 - 7.65| 253 - 263
?n:. 86.4% 249 24.5 7.9 . 7.8 7.73 7.45 206
5 248 - 250 (243 - 247| 78 - 81169 - 81 (767 - 779|723 - 7.68| 200 - 209
& 100.0% 249 246 - 79 7.7 7.73 7.46 187 70 73 <0.10
248 - 251[243 - 2471 78 - 81165 - 81 [ 767 - 780|720 - 769] 181 - 192| 67 - 73 72 - 76 1<0.10 - <0.10
Intake 249 24.5 8.0 78. 7.73 7.55 189 69 72 <0.10
247 - 2521243 - 246{ 78 - 81} 69 - 81 [767 - 779741 - 770} 184 - 191 65 - 1 72 - 72 [<010 - <0.10
Control 24.8 25.0 7.8 7.9 7.75 7.67 318 60 86
247 - 249[1248 - 252| 76 - 79 | 76 - 81 | 763 - 798|754 - 777|305 - 327 | 59 - 61 84 - 88
10.8%. 24.8 25.0 7.8 79 7.74 7.69 ‘ 301 :
247 - 2491248 - 2511 77 - 79| 76 - 81 | 767 - 779|762 - 7.76] 291 - 315
= 21.6% 24.9 25.0 79 7.9 7.74 7.69 287
3 7 1247 - 250|248 - 252| 78 - 80| 7.6 - 81 {7.68 - 7.78|7.63 - 7.76| 280 - 301
'§ £32% 24.9 25.0 7.9 7.9 7.74 7.69 258
E. ) 248 - 250(248 - 253( 78 - 80 | 77 - 81 [ 768 - 7.80{763 - 7.80| 253 - 263
:§ 86.4% 24.9 24.9 7.9 79 7.73 7.70 206
S ) 248 - 2501248 - 250]| 78 - 81| 78 - 8.1‘ 767 - 7791763 - 781 ] 200 - 209
100.0% 249 25.0 7.9 7.9 7.73 7.70 187 70 73 <010
248 - 250|248 - 251|178 - 81| 78 - 81767 - 780|763 - 783|181 - 192| 67 - 73 72 - 76 |<0.10 - <0.10
Intake 249 25.0 8.0 8.0 7.73 7.72 189 69 72 < 0.10
248 - 250|249 - 251|178 - 81 |78 - 81 |767 - 779|744 - 783 | 184 - 191 ]| 65 - 73 72 - 72 <010 - <0.10
Ovenall temperature ("C) Average  Minimmm Maximum
Pimephales promelas 24.7 242 25.2
Ceriodaphnia dubia 24.9 24.7 253
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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 August 11-18, 2015.4

Test  |SampleID|  Temperature 'C) | Dissolved Oxygen (ng/L) pH (S.U) Conductance| Alkalinity | Hardness | *Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) | (mg/L CaCOs)| (mg/L: CaCO;3)| Chlorine (mg/L)
Control 249 24.5 7.8 7.7 7.74 - 7.57 316 60 84
248 - 2491243 - 247 77 - 80 [ 69 - 80 [768 - 7.80[733 - 771|307 - 327| 59 - 60 82 - 86
i 10.8% 24.9 24.5 79 7.7 7.74 7.53 304
“ 248 - 250]244 - 247|178 - 80 [ 69 - 81 |75 - 784)732 - 771 | 294 - 316
3 21 6,’, v 25.0 24.6 79 7.7 7.76 7.53 292
§ P (248 - 250|244 - 247 78 - 80 |69 - 81 [768 - 785|737 - 7.71| 283 - 304
g 43.2% 25.0 24.5 7.9 7.7 7717 7.51 262
3 248 - 251[1243 - 2471 78 - 80 | 70 - 81 |7.68 - 7.867.27 - 7.71 [ 255 - 269
s ’ 86.4% 25.0 24.6 7.9 7.7 7.77 7.51 209
£ 248 - 251|243 - 247| 78 - 81 | 70 - 81 [7.69 - 787|728 - 7.71] 202 - 217
& 100.0% 25.1 24.4 7.9 7.7 7.78 7.50 191 69 73 <0.10
249 - 2531243 - 246| 78 - 81 [ 69 - 81 (770 - 788728 - 771] 183 - 198 | 67 - 171 72 - 76 [<0.10 - <0.10
Intake 25.1 24.5 8.0 7.7 7.79 7.56 191 69 72 <0.10
250 - 2521244 - 246 78 - 81 [ 66 - 81 |770 - 788]739 - 7.71]| 183 - 203 ] 67 - 71 72 - 72 {<0.10 - <0.10
*Note: Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.
Ovenall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.8 24.3 253




SUMMARY / CONCLUSIONS

Exposures to samples collected August 09 — 14, 2015 from Outfall 101 resulted in no
toxic effects to fathead minnows or daphnids. The resulting IC,s values, for both
species, were > 100 percent. Exposure daphnids to intake samples resulted in no
significant difference from the control during this study period. Growth was
significantly reduced in minnows exposed to intake samples.

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 Drohelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS ‘

1. Pimephales promelas

None

2. Cerioddphnia 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-2000.

4. Dissolved oxygen was measured by SM 4500-O G-2001.

5. The pH was measured by SM 4500-H+ B-2000.

6. Conductance was measured by SM 2510 B-1997.

7. Alkalinity was measured by SM 2320 B-1997.

8. Total hardness was measured by SM 2340 C-1997.

9. Tofal residual chlorine was measured by ORION 97-70-1977.

QUALITY ASSURANCE

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

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

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

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
August 11 —-18, 2015

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
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Mlcroblologlcally
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 14, 2015

Date Sodium | Towerbrom| PCL-222 PCL-401 | CL-363 |Cuprostat-PF|H-130M| Nalco H-150M
Hypochlorite| ~ mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L
mg/L TRC | Phosphate | Copolymer | DMAD Azole Quat mg/L Quat
TRC EO/PO
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 - - - - - - -
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — August 14, 2015

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 EO/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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Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically

Table B-1. Sequoyah Nuclear Plant Outfall 101

Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 14, 2015

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 - -

- 0.0099 - - - - - - 0.039 - -

05/14/10
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — August 14, 2015

| Floguard

Date Sodium [Towerbrom| PCL- | PCL-401 | CL-363 | Cuprostat{ H-130M| Nalco | Spectrus |H-150M| MSW
Hypo- mg/L 222 mg/L mg/L |-PFmg/L.| mg/L | 73551 | CT1300 | mg/L 101 '} MS6236
chlorite TRC mg/L | Copoly- | DMAD | Azole Quat mg/L mg/L Quat | mg/L mg/L
" mg/L Phos- | mer EO/PO | Quat - Phos- |Phosphate
. TRC phate . phate
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 - - - - A - 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 - - - - - - - - Z -
11/10/2011 - 0.0242 - - - - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - - -
05/06/2012 - - - - - - - - - - B -
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 - - - - - - - - - -
08/12/2012 - - - - - - - - - - - 0.029
08/13/2012 - 0.0256 - - - - - 0.028 0.037 - - 0.029
08/14/2012 - 0.0209 - - - - - - 0.037 - - 0.029
08/15/2012 - 0.0279 - - - - - 0.028 - - - 0.029
08/16/2012 - 0.0076 - - - - - - - - - 0.029
08/17/2012 - 0.0446 - - - - - - - - - 0.032
05/12/2013 - 0.0099 - - - - - - - - - -
05/13/2013 - - - - - - - - - - 0.064
05/14/2013 - 0.0091 - - - - - 0.039 - - - 0.064
05/15/2013 - 0.0096 - - - - - 0.039 - - - 0.064
05/16/2013 - 0.0229 - - - - - - - - - 0.032
05/17/2013 - 0.0063 - - - - - - - - = 0.032
09/15/2013 - - - - - - - - - - - 0.03
09/16/2013 - 0.0072 - - - - - - 0.0379 - - 0.03
09/17/2013 - 0.0107 - - - - - 0.036 | 0.0379 - - 0.03
09/18/2013 - 0.0217 - - - - - 0.036 | 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - - - - 0.03
09/20/2013 - 0.0173 - - - - - - - - - 0.03
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- Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — August 14, 2015

Date Sodiiim [Towerbrom| PCL- | PCL-401 | .CL-363 | Cuprostat{H-130M| Naico | Spectrus |H-150M| MSW | Floguard

. Hypo- mg/L 222 mg/L mg/L. |-PFmg/L| mg/L 73551 | CT1300 | mg/L 101 | MS6236

chlorite TRC mg/L. | Copoly- | DMAD | Azole ‘Quat mg/l. | mgL Quat | mg/L | mg/L

- mg/L . Phos- | mer ‘ EO/PO Quat Phos- |Phosphate

TRC phate phate

05/04/2014 - 0.0118 - - - - - - - - - -
05/05/2014 - 0.0112 - - - - - - - - - -
05/06/2014 - 0.0096 - - - - - - - - - -
05/07/2014 - 0.0164 - - - - - - - - - -
05/08/2014 - 0.0235 - - - - - - - . - -
05/09/2014|. - - 0.0110 - - - - - - - - - -
09/07/2014 - - - - - - - - - - - -
09/08/2014 - - - - - - - - 0.04 - - -
09/09/2014( , - - - - - - - - 0.04 - - -
09/10/2014 - - - - - - - - 0.04 - - -
09/11/2014 - 0.0070 - - - - - - - - - -
09/12/2014 - 0.0074 - - - - - - - - - -
08/09/2015 - S -
08/10/2015 0.0195 0.03 -
08/11/2015 0.0275 0.03 -
08/12/2015{ 0.0213 - 0.03
08/13/2015 0.0192 - 0.03 -
08/14/2015 0.0182 - 0.03
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Sequoyah Nuclear Plant Biomonitoring
~ August 11 —-18, 2015

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1

giem: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):

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

'fa’o. Number: N/A ASheVille: NC Other (specify):_Sonic. Be[-'vtfl;/

o—

- General Comments:

&eility Sampled: Sequoyah NP 28301 Took sasples from 101 Samdler(® OGTS

NPDES Number: TN002645 Phone: 828-350-9364 ok savple fromTntake 54“?“';;@ o7zo 3

o\ Baek i shi to Envitonrrenl
A 2 nd?’ P arcens Ploo Fax: 828-350-9368 *;?’_E; ::E[EZ‘::? € was PP vrvie
Collected Byf | y; J . g
~ M , KDiss. m legked ¢ Kbt on site
Field Idemtification / | Grab/Comp Cotleotion Date/Time Container | Flow .
Sample Description . ' Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
B Yes -If Yes, No Trace
Start End ! ‘ ='- = Inches
SQN-101-TOX -9-15 g76-75 | 2(25gal) | ... X
o700 g5t | DLOO ET /793-3)
SQN-INT-TOX Comp | %715 g-6-1S | 1(25 gal) NA >(
120 st blo20 Fsf.

Sample Custody — Fill In From Top Down 4 CosTont SCALS TWITACT: SAMAES Kecewed

LN &mﬁ CONDNTIONS  WWEC RESent N ALK, |

Relinquished By (Signature); Date/Time

. “7 Received By (Signature): Dafe/Time <aAmMPLRS. JL-_,
Soml - .
/Z—d&//—' /7/V/‘¢ 32/0—/75’/037/é Y W’a&,{ﬂs G-ro-s5 eSS
% : :
%/g O, SOQ\L: £ /0-rS ~ JLOS € Qw L\__\‘ €75 0@.:(.)45 12085 . ex

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold 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. '




G6 JOo €2 9bed

uwausy -3 Aegiol
i‘.‘i\ﬂ%‘!’o .

3
. '
R

Whole Effluent Sample Receipt Log " Page 4D

*Sample temperature performed using Sample Recelving Thermometer: SN 130580151

Date Time Received . Received *Sample Project Sample : L.
. 13 1 Stat mments
Received | Received by from Yemp. (°)] number |  number ample name and description ate Comme
08-10-15 1205 J. Sumner TVA Courier 1.8/1.3 10842 150810 .01 ]TVA-Sequoyah Nuclear Plant - 101 ™
08-10-15 1205 J. Sumner TVA Courier 1.7 10842 150810 .02 {TVA - Sequoyah Nuclear Plant - Intake TN

SOP G4 - Exhlbit G4.2, revision 01-03-12




BIOMONITORING CHAIN OF CUSTODY RECORD Page_ 1 of __1
Ghient: TVA Environmental Testing Solution, Inc. Delivered By (Circle Ope):
r%;)_] ect Name: Sequoyah NP Toxicity 3 5 1 Depot Street. FedEx UPS Bus Client
?o. Number: N/A ‘ : Asheville; NC Other (specify),_ Jonic Deliver Y
o General Comments:
&ciﬁty Sampled: Sequoyah NP 28801 TooK Samples from 101 sam her @ O 26
NPDES Number: TN0026450 Phone:  828-350-9364 : 100K Somple from Tntake Seamp et @ 073 "
77 = . - |\ Bockup sample was shi PeJ-{ot:nvlfonne al
Collected By:p }3/@&: f H’hdr:l .\/ 4 Fax: 828-350-9368 7ESfing 5.2!«:!—.'02 v
M——f X Diss, Mekals were 2o/l oted! ¢ Kedi on Sie
: e & T ) - ' z
I?S‘:Il:lipllie]‘)‘:-‘c:‘?;ci’:n/ rabI.Comp Collection Date/Time (_Mév];) Rain Event?
(Mark as Appropriate)
H Yes If Yes, No Trace
‘ Start End Inches
SQN-101-TOX Comp | 9-77-75 7-7275 | 2(2.5ga)

mu3| X | 031

000 ¥t | PLoo&sf

SQN-INT-TOX Comp | @-/7-75 /245 | 1(25ga) | NA "
. 0722 £3f | plo2l £sf ¥ |o.

Ly’

Sample Custody — Fill In From Top Down K (oSrors)  SALS WTALT. SANALS Recened 1)
' o, TR ABGAST ny Pli. ANIR |
&eod (h‘sm““ Date/Time\ A’k——\_—

%/%;/ 774 Y—/Z-/b/ B3| LR _LL L S §¥~2./) $:30 ET
R Bel.. M | & /-1 1odkr |- £ 1S 1300 €T

Relinquished By (Signature): Date/Time Recejved By (Signature):

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold 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.
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uouvoy F Aoy

Whole Effluent Sample Receipt Log

Page _@

*Sample temperature performed using Sample Receiving Thermameter: SN 130580151

Date Time ‘Received Received *Sample Prpject Sample sample name and description State Comments
Received Received by from Temp. (°C}{ number number : i
08-12-15 1002 K. Keenan Fed - Ex 0.5 10848 150812 .01 ]JALCOA - 005 NC
. 08-12-15 1002 K. Keenan Fed - Ex 0.6° 10849 150812 .02 jApex WRF . NC
. 08-12-15 1002 K. Keenan Fed - Ex 2.7 10850 150812 .03 |Daikin Applied Americas, Inc. NC
08-12-15 1002 K. Keenan Fed - Ex 0.7 10851 150812 .04 {Dallas WWTP NC
08-12-15 1002 K. Keenan Fed - Ex 0.5 10852 150812 .05 |McGuire NS - 005 NC
08-12-15 1002 K. Keenan Fed - Ex 0.4 10853 '150812 .06 {Craven County Wood Energy NC
08-12-15 1002 K. Keenan Fed - Ex - 0.7 10854 150812 .07 |Elementis ) NC
08-12-15 1002 K. Keenan Fed - Ex S 1.1 - 10855 150812 .08 jWoodlake Yacht Club NC
08-12-15 1002 K. Keenan Fed - Ex 0.7 10856 150812 .09 (McGuire NS - 001 NC
08-12-15 1002 K. Keenan Fed - Ex 1.7 10857 150812 .10 {McGuire NS - 002 NC
08-12-15 1300 J. Sumner TVA Courier 1.5/1.3 10842 | 150812 .11 {TVA-Sequoyah Nuclear Plant - 101 TN
08-12-15 -1300 J. Sumner TVA Courler 1.2. 10842 150812 .12 {TVA - Sequoyah Nuclear Plant - Intake -TN

SOP G4 - Exhibit G4.2, revision 01-03-12




BIOMONITORING CHAIN OF CUSTODY RECORD

9

go. Number: N/A

Asheville, NC

L1<]
@hcility Sampled: Sequoyah NP

28801

Other (specify);,_ JOMC. Del{uer«/
b

Page 1 of__1__
Hlient: TVA Environmental Testing Solution, Inc. Delivered By (Circle One):
Ryoject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~ UPS . Bus Client

General Comments:

Took Sandles froe toy sanler@ 0428

NPDES Number: TN0026450 Phone:  828-350-9364 Took soamphes From Tntake Sampler @ 0717
' 32 ¥ oy Back le was shidped o B ronmentad
oot iy PGS OFGE FInTE | Fax:  828-350-9368 SN o] PP |
WM | el Xbisf;. j S were golleatre) + Kedl on Sife
Field Identification / | Grab/Comp [V [ ¥ i cion Date/Time Container | Flow o
Sample Description . Number& | (MGD) Rain Event?
Volume (Mark as Appropriate)
Iers, No Trace
Start End Inches‘
SQN-101-TOX Comp |#15-15 G-7975 | 2 (2.52a))
0700 £34 DLOOL 1779.593 X
SQN-INT-TOX Comp | 9-73-15 Z-E15 | 1G58 | NA X
Sample Custody ~ Fill In From Top Down £ Qoo 0AS  aTROT . SAMAES recenth
j - W Y L
Relinguished By (Signature): Date/Time Received By (Signature): Bl LY A Rl 5»\22{‘3‘&,,
— ~ | . . _ —_— ,
L O /754 P95 092\t By A 9dpe, S | G415 B2
| Al 2L, SN |Gyt LOber|  bpafun =

of-14-1$

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samplés 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
ovemight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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Whole Effluent Sample Receipt Log

Page j‘%ﬂ;

*Sample temperature performed using Sample Recelving Thermomater: SN 130580151

Date Time Received Received *Sample Prqect Sample Sample name and description State Comments

Received Received by from Temp. (°C)] number number T . .

08-14-15 0950 K. Keenan Fed - Ex 0.5 10848 150814 .01 |ALCOA-Q05 " NC
08-14-15 0950 K. Keenan ‘Fed - Ex 16 - 10849 150814 .02 {Apex WRF NC
08-14-15 0950 K. Keenan Fed - Ex 1.1 10850 150814 .03 {Daikin Applied Americas, Inc. NC
08-14-15 0950 K. Keenan Fed - Ex 1.0 10851 150814 .04 |Dallas WWTP NC
08-14-15 0950 K. Keenan Fed - Ex 0.7 10852 150814 .05 |McGuire NS - 005 NC.
08-14-15 _ 0950 K. Keenan Fed - Ex 1.0 10853 150814 .06 |Craven County Wood Energy "NC
08-14-15 0950 K. Keenan Fed - £x 2.0 10854 150814 .07 |Elementis NC
08-14-15 1306 J. Sumner TVA Courler 1.7/0.7 10842 150814 .08 |TVA - Sequoyah Nuclear Plant - 101 TN
08-14-15 1306 J. Sumner TVA Courier 1.9 10842 150814 .09 [TVA - Sequoyah Nuclear Plant - Intake TN

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

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

Client: Tennpessee Valléx Authority
Facility: Sequoyah Nuclear Plant

NPDES #: TN0026450

County: Hamilton
Outfall: 101

A taremy

Project #: o8
Dilution preparation information: Comments:
Dilution prep (%) 10.7 214 4238 85.6 100
Effluent volume (mL) | 267.5 535 1070 2140 2500
Diluent volume (mL) { 2232.5 1965 1430 360 0
Total volume (mL) 2500 | 2500 2500 2500 2500
Test organism information: Test information: :
| Organism age: RASW™. AW Noors ondy - | Randomizing template: | §Re8a) |
i [ ORES  TESG-vYo0 — { Incubator numberand XN
were born between: shelf location: .
Organism source: ATOX Batch Pp: 08-10-% Artemic CHM number: | CHM836
Drying information for weight
. determination: Eﬁ"
Transfer bowl information: | pH= *t.2% S.U. Date/ Time inoven:  |o8°\§41$ 100
- Temperahre = . & °C Initial oven temperature: | ‘gt C Vodd
Average transfer volume: 0.1749 mL Date / Time out of oven: |of14:1% 3&‘0‘“
Final oven temperature: Wl |
, Total drying time: WS
Daily feeding and renewal information: 4 :

Day Date Morning feeding Afternoon feeding Test initiation, Sample numbers used MHSW
renewal, or batch
termination used

Time Am!llyét Time Anglyst | . Time | Analyst Outfall 101 Intake
0 | 081115 s | 1630 [ A | Wl | M hisesw.on  [1segw.e | oo
Dloos1s | gwp| M [VBuy | 4 | O J__150410.08 [ 15080.00 [0tAS
vy
2 08-13-15 owo| M WD i?f o2\ ﬁ( \S08\VZ.0\ | Voo .12 ['0&-10-6A
P 081415 owS| f | WS| M | e 1502121 1ISOR1Y: 42| 688 A
4 | 08-15-15 040%| M Wos! X 108 190814 08 |\s0814. 04 | 0810188
5 | os-1615 Ofgs | L~ [Wes [ ‘g v 1302 1004 | 018:10458
b »
6 | 08-17-15 oMs R b 1024 M ‘
7 08-18-15 wds | N
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: Otl. <20% 7-day LCsp » 061,
Average weight per initial larvae: 4 NOEC 1007,
Average weight per surviving larvae: LOEC 21067
Chv 1007,
IC;s »i007.
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srZne

i Page 3 of 6
Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Qutfall 101, NON-treated Date: 08-11-15
_ Strvival and Growth Data
Day 42.8% 85.6%  100%

M N O P Q R S T U v W X

0 fwo o]0 fw0fw|w|o{0f0]|w0w0]In0
! |0 /o] did]o(fo] {0 0]/0]|n
-2 10| o o] o) ro} o |10 ] 10] D] 1Of /0 (IO
’ 0| /p|lo [10]ID| 10| IO]I10} 1D 10| 76 @'
4 IO TOI 701 0 70700 [ O[i0 [0 [0 |9
S tiofw|ofo]aTw 0] mw]oln |44
6 o |miAalc|ofojo|ola |4
T N o] A o |wiw |04 |4
A= Pan weight (mg) '

R tnd s s— (16,45 15.92,15-65 b to ¥E.14 115,58 |15..17[15.16"| 1495 15-.85 1019 15:9}

Date: (Df~03-15%

B=P L: igh | :

Aty g e (me) 1252 |22.5\ |22.25]24 ool 28 {2214 22 48] 2133 | 22592229 |20 243
] Date; v

C=Larvae weight (mg) =B~ A

Hand calculated l”ﬂ (ﬂlsﬂ Q"‘GD “%'Qo Qalq 10“9 1-1& b.(o‘l 1‘[92- (90\“{ 1.“ b.(ﬂ_

Analyst; é@-‘

Weight per initial number of larvae (mg)
= C /Initial number of larvae &5

ély

o a4 Al & . N
Hand calculated. \é\ Ry #?;9 ,QP @Sp AV YR \3’ I\@ N
Analyst: é\r~———-’ o |© o (o |9 [o | L A Q [0 W
Average weight per | Percent reduction : ) '

inital yumber of | from control (%) 0.618 .07 | 0.b80 VAl 0.684 [ ~o0.11
‘ larvae (mg) -

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

Comments:

Independant
Raviawby
Vallay €. Kawnan:

A
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"TVA / Sequoyah Nuclear Plant, Qutfall 101

=

1pf :
fzg - Non-treated

5 August 11-18, 2015

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

G6 40 2¢ obed

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

=4 Environmental Testing Solutions, Inc. Project number: 10842
X - Not for Complinnce Assessment, Internal Laboratory Qc.
‘Coaventration (%) Replicate | Initlal womber of |} Fiosd gamber oflarvae|A = Fan welght (mg)| B=Pan+Larvae |Larvaeweight(mg)] Welght/ Surviving Mean weight / CoefTiclent of variation | Welght / Initiad vumber | Meau survival |Mean weight / Inttiall Coefficient of Percent peduction from
farvee weight (mg) =A-B number of laevae (mg) | Surviving nomber of (ean wright permuviving of larvae (mg) %) pmmber of tarvae | varfation pMesnwiight vondrol (%)
p 5 Tarves (mp) Paomber of barese) (%) 3 ’ (o) e lkiistnomber ef farve)
Lo,
A 10 10 16.10 - 23.24 7.14 0.714 - 0.714
B 10 10 16.08 21.76 5.68 0.568 - 0.568 - . . .
Contro) C 10 10 15.75 3327 752 0.752 0.693 12,2 0752 100.0 0.693 122 Not applicnble
i D 10 10 16,19 23.57 7.38 0.738 ) 0.738
E- 10 10 12.92 19.47 6.55 0.655 : ’ 0.655
F 10 10 16.84 . 24.26 42 0.742 0.742 .
. . X . .8
7% G 10 10 16.11 2.0 91 0691 069 52 0.691 100.0 0699 52 o
H 10 10 1642 . 23.49 07 0.707 0.707
I 10 10 16.16 22.87 6.71 0.671 Q671
J 10 9 15.12 22.20 7.08 - 0.787 ] 0.708
21.4% K 10 - 10 16.08 3300 5.96 0.596 0.683 1.5 0.556 975 0.663 72 4.3
L 10 10 _1_544 22.22 6.78 0.678 . - 0.678 .
M 10 10 1645 22.52 6.07 0.607 - 0.607
N 10: 10 15.92 . 2251 6.59 0.659 0.659
42.8% ) 10 10 565 2225 6.60 0.660 Q0.679 115 0660 100.0 0.679 115 2.0
P 10 10 6.10 24.00 7.90 0.790 - 0.790 -
Q 10 9 5.14 21.28 6.14 0.682 D.614 v
R 10 10 15.58 22.74 116 . 0.716 0.716
8s.6% s 10 10 15.17 245 7.28 0.728 0.697. ad 0.728 .8 0.680 i 19
T 10 10 15.15 . 21.77 6.62 0.662 - 0.662
U 10 10 14.95 22.57 7.62 . 0.762 762
Y 10 10 15.85 22.29 6.44 0.644 0.644
100% W 10 5 194 201 707 0.786 0752 85 0.707 950 0.654 6 01
X 10 9 5.82 22.43 6.62 0.736 0.662
Y 10 7 5.80 21.07 527 0.753 0.527 -
Zz 10 9 15.19 20.95 576 0.640 ’ 0.576 .
100% Intake vy 10 5 1432 5.7 545 606 0658 o8 0.545 875 esn 83 176
BB 10 10 16.09 2244 6.35 635 0.635
Outfall 101: . MSD= Minimum Significant Difference
Dunnett's MSD value: 0.1841 PMSD = Pearcent Minimum Significant Difference
PMSD: 15.0 . 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:
Dunnett’s MSD value: 0.0944 Lower PMSD bound determined by USEPA (10th percentile} = 12%,
PMSD: 13.6 Upper PMSD bound determined by USEPA (30th percentile) = 30%. ) .
Lowet and upper PMSD bounds were determined from the 10th and S0th percentile, respectively, of PMSD data from EPA's WET Intertaboratory Variability Study (USEPA, 2001s; USEPA, 2001b).
'USEPA. 2001a, 2001%. Final Report: Inteclaboratory 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 Envi 1 P ion Agency, Cincinnati, OH,

File: sqn101_081115dataxisx

Entered by: J. Sumner
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TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
August 11-18, 2015

Statistical Analyses

26088

Larval Fish Growth and Survival Test-7 Day Growlh

Start Date: TestiD: PpFRCR . Sample |D: TVA / SQN, Outfall 101
. . End Date: & LabiD: ETS-Envir. Testing Sol. Sarmple Type: DMR-Diseharge Monltoring Report
: Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: ;
Conc-% 3 - 4

D-Control 0.7140 0.5660 0.7520 0.7380

10.7 0.6550 0.7420 0.6910 0.7070

. 214 06710 07080 0.5960° 0.6780

’ 428 06070 0.6580 0.6600 0.7900
856 0.6140 0.7160 0.7280 0.6620

100 07820 0.6440 0,7070 0.6620

Intake 0.5270 06760 0.5450 0.8350

-

Transform: Untransformed 1-Tailad . Isotonic

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical _ MISD Mean _ N-Mean
. D-Control 0.6830 1.0000 0.6930 05680 0.7520 12.236 4 .7 - 0.8959 1.0000
! . 10,7 0.6988 1.0083 0.8988 0.6550 0.7420 5.168 4 -0.133 2410 0.1041 0.6059 1.0000
! : 214 06633 0.8571 06633 05960 0,7080 7.180 4 0.689 2.410 ~ 0.1041 0.6790_ 0.8757
428 06790 0.0798 06780 0.6070 0.7800 11.492 4 0.324 2410 0.1041 - 0.6790 09757
! 856 0.6800 0.9812 0.6800 0.6140 0.7280 7.726 4 0.301 2410 0.1041 0.8780 0.9757
100 0.6838 1.0011 0.6938 0.6440 0.7620 7.590 4 -0.017 2410 0.1041 0.6790 0.9757
: Intake 0.6708 0.8236 05708 0.5270 0.6350 8.300 4
Auxiliary Tests Statistlc Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distributien (p > 0.01) 0.98441 0.884 . -0.2583 0.05031
Bartlett's Test indicates equal varlances (p = 0.75) : 266818 ° 15,0863
Hypothesis Test (1-tall, 0.05) NOEG ._LOEC Chv TU MSDu MSDp MSB MSE __F-Prob df
i Dunnett's Teat 100 >100 1 0.10408 0.1502 0.00069 0.00373 0.96467 - 5, 18

Treatments vs D-Control

Linaar Interpolation (200 Resamples)

P ; Point .~ % SD 95% CL(Exp)  Skew .
: Icos >100 ] .
i Ic10 »>100 .
P Ic1s >100 o 1.0 1=
, Ic20 >100 : asl
: Ic2s - >100 1
: 1C40 , >100 08 1
! 1C50 >100 : 0.7 1
‘ ' o 0.6
g co-
H 0.5 1
. §' 0.4 -
£ 03
! n.zj
0.4
. 00 -t
' : . 0.1 4 . .
' ’ 0 50 100 150

- . " Dose%

Dose-Response Plot

[ 1-tail, 0.05 leve!
¥ of significance

10.7 1
21.44
4284
855 4
1004
Intake

Indspandant
Reviaw by
Kallay E. Kasnan:
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated
August 11-18, 2015

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth .
TestID: PpFRCR Sample ID: TVA / SQN, Ouffall 101 - Intake

Start Date:

End Date: Rk Lab ID: ETS-Envir. Testing Sol. Sample Type: . - DMR-Discharge Monitoring Report
Sample Date: Augus Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated -
Conc-% 1 2 -3 4 -
D-Control 0.7140 0.5680 0.7520 0.7380
10.7 . 0.6550 0.7420 0.6910 0.7070
214 0.6710 0.7080 0.5960 0.6780
428 06070 0.6590 0.6500 0.7900
. 856 06140 07160 0.7280 0.6820
100 0.7620 0.6440 0.7070 0.6620
Intake 0.5270 0.5760 0.5450 0.6350
. Transform: Untransformed ~ Y-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D:Control 0.6930 41.0000 ' 0.6930 0.5680 ' 0.7620 12.236 4 S .
10.7 06988 1.0083 0.6988 0.6550 0.7420 5.168 4
21.4 0.6633 0.9571  0.6633 05960 0.7080 . 7.180 4
428 06790 0.9798 0.6780 0.6070 0.7900 11.492 4
85.6 0.6800 09812 0.6800- 0.6140 0.7280 7.726 ' 4
100 0.8938 1.0011 0.6938 0.6440 0.7620 7.580 4
*Intake 0.5708 0.8236 0.5708 0.5270 0.6350 8.300 - 4 2517  1.943 0.0944
i . - '
Auxiliary Tests - ] Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) -0.90738 0.749 -1.0985 1.0071
F-Test indicates equal variances (p = 0.36) ) 3.20404 47.4683 '
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE . F-Prob df
Homoscedastic t Test indicates significant differences 0.09437 0.13618 0.02989 0.00472 0.04546 1,6

Treatments vs D-Control

Indepundant
Ravisw by
Kallsy E. Kasnzn

I~

Dose-Response Plot -

----- o

[ 1-tail, 0.05 Jevel
b of significance

D-Controljess

10.7 4
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21.44

42.8

85.6 4

1004

*intake &
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
Non-treated
August 11-18, 2015

Statistical Analyses

BGIee

@ Environmental Testing Selutions, Inc.

" Larval Fish Growth and Survival Test-7 Day Survival .

- Start Date: Test ID: PpFRCR Sample ID: TVA/ SQN, Ouffall 101 - Intake
End Date: Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Augus 205( . Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated :

Conc-% 1 2 . 3 4
D-Control 1.0000 1.0000 1.0000 1.0000
10.7 1.0000 1.0000 1.0000 1.0000
214 1.0000 0.9000 1.0000 1.0000
428 '1.0000 1.0000 1.0000. 1.0000
856 08000 1.0000 1.0000 1.0000
100 1.0000 1.0800 0.8000 0.9000
Intake 0.7000 0.€000 0.9000 1.0000
Transform: Arcsin Square Root 1-Tailed
Conc-% ' Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 ;
10.7 1.0000 1.0000 1.4120 14120 1.4120 0.000 4
214 09750 09750 1.3713 1.2490 1.4120 5.942 4
42.8 11,0000 1.0000 1.4120 1.4120 1.4120 0.000 4
856 09750 0.9750 1.3713 1.2480 14120 5,942 4
100 0.9500 0.9500 1.3305 1.2490 1.4120 .7.072 4
intake 0.8750 0.8750 1.2253 0.9912 1.4120 14.199 4 2146 2353 0.2047
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.78118 0.749 -0.8127 3.70059
Equality of variance cannot be confirmed :
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE F-Prob - df

Heteroscedastic t Test indicates no significant differences

0.10142 0.10402 0.06971 0.01514 0.07551

1,6

Treatments vs D-Control

Dose-Response Plot '

" @053

Independent’
Raviaw hy
Kallsy E. Kamnas:
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Page 5 of 6

Species: Pimephales promelas Date: 08-11-15

Client:
Daily Chemistry:

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

-Amnalyst

(Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)

Day

2

Concentration

Parameter

pH (S.U)

CONTROL

DO (mg/L)

Conductivity
(umhos/cm)

NON-treated

*Alkalinity

| (mg CaCOs/L)

*Hardness
(mg CaCO,/L)

*Temperature (°C)

pH (S.U)

10.7%

g DO (mp/L)

Conductivity

Ind-pn
mﬂffznum

(umhos/cm)

*Temperature (°C)

pH (S.U)

21.4%

§ DO (mp/L)

Conduetivity
(pmhos/cm)

*Temperature (°C)

X

pH (S.U)

DO (mg/L)

42.8%

Conductivity
(pmhos/cm)

*Temperature (°C)

‘7' K .

pH (8.U.)

85.6%

DO (mg/L)

Conductivity
(pmhos/cm)

*Temperature (°C)

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

100%

*Alkalinity
(mg CaCO;/L)

*Hardness
(mg CaCOs/L)

*TR chlorine (mp/L)

<0.10

*Temperature (°C)

5.4

S
7% | 7.6] |

ST\

pH (5.U))

1.9

DO (mg/L)_

B

Conductivity

"8 (umhos/cm)

X1

100%
Intake

*Alkalinity
mg CaCO4/L)

LS

*Hardness
{mg CaCO5/1)

A

*TR chlorine (mg/L)

<0

*Temperature (°C) .

D

a4

_'2.;5.'_£

0.10
.

194
4

1
< O
.a. Y

"'."

Page 36 of 95

Initial

‘Final

Initial

" Final

Initial

Final

Rperatures performed at the time of test initiation, renewal of termination by the analyst identified in the Daily Renewal Information table located on Page 1.
mty, hardness and total residual chlorine performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet
! . Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.

SOP AT20 — Exhibit AT20.3, revision 11-01-14
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Species: Pimephales gmmela

Client: TVA/Seguoxah Nuclear PlantI OQutfall 101i NCN-ireated

Page 6 of 6

Date: 08-11-15

Da
(Analyst identified for each day, performed pHyD 0. and conductivity measurements only.)
, 3 4 i 5 6
Analyst =TT 7p7 2 9 A
Concen- Parameter
tration '
H (S.U) '.},r_} A M9 R ¥ A 4,
DO ‘mE!L) ¢ O (] 3 ¢ ) -
Conductivity 3 ﬁ ¢ I 9
CONNTROL mhos/cm) HNF k __
ON- *Alkalinity '
reated | (mgCaCOYL) ¥ W\ - *
*Hardness gg 6
mg CaCOs/L) ) . )
H (S.U.) E%T! -39 72! 7 22 |2 .7 -,
DO (mg/L) gy . 7 3 A
10:7% ——§-Contctivity — 0ad Eo] .
pmhos/em) - . . A
~Temperature CC) E‘.‘»_"\ﬁ_ 7?&_ L6 ETEE
H (5.U) 35 3 17220 P2y
. lC)O (mg/L) e | o P 2
% * 'onductivi '
oy Zeo 301 87
H (5.U) 32D 7:5’& 720
42.8% 20 ) L (
3% onductivi p
b 253 e
*Temperature (°C) A S ’ i Ok
PH (SU) 210 7,3?_ [7.67 | %—
" 1 DO (mp) (872 . g ¢
6% Conductivity
(umhog/cm) 300 ’ ao R !
*Temperature (°C) WA I M. » Ada A ; ?.5 4 . M .3
pH (5.U) ’ ; 232 17.67 |7y ? -69 % g %i'e’éb
DO !mg!.! i - =‘. ¢ - : () . t >
Conductivity -1 ’ q b ’ 9 7 J gﬁ
- (umhos/cm)
. *Alhalini
100% m C;g(;y;/L 3
*Hardness g iy
mg CaCOs/L.
“TR chlorine (mg/L) <0:10 ,
*Temperature (°C) S0 || WM . o N 1 "L ¥ 4. K
I(I)(s.ug ’-F’ ;\’} 7 752 70 : A 4 z ';.‘ :
DO (mefL) v LA -8 . /8. -9 ..
Conductivity J Q q !Q ‘ _ I? ) , q 1
(umhos/em) ) .
100% *Alkalinity “1%
Intake (mg CaCOy/L)
*Hard
me, CaCOML 1
*TR chlorine (mg/L) < ']: ‘;2& ~n o —_ -
*Temperature (°C) ~1%.0 b . ALY A . M. T
TN Initial Final Initial Final Initial Final Initial Final

revew#Tengperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.

1 et
Raler . “"Xﬂ?al nity, hardness and total residual chlorine performed by the analyst identified on the bench shest specific for each analysis and transcribed to this bench sheet

4& 37 of 95

. Total residuat chlorine was performed on non-ireated Outfall 101 and Intake samples.

SOP AT20 — Exhibit AT20.3, revision 11-01-14
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Non-treated
August 11-18, 2015

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

Daily Chemical Analyses

% Environmental! Testing Solutians, Inc. Project nqmbq: . 10842
Concentration [Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
Tnifial Final Tnitial Final Tnitial Final Taitlal Final Tnitial Final Initial | Final
H (SU) 7.71 7.62 7.63 7.60 7.70 7.39 7.98 742 7.68 7.48 11 7.68
) , 7.8 7.9 79 80 7.8 7.0 7.6 7.9 7.8 2.0 7.9 18
|Conductivi oy/em) 23 307 e, 305 =% 317k 326 A% 327
Control  [Alkalinity (mg/L CaCOy) sofEare e 61 P s
Hardness (mg/L. CaCO,) 86| s i 88 R
Temperature (°C) 24.9 246 24.8 24.6 24.7 243 24.8 24,7 24.8 24.6 24.8 244
pH (SU) 7.67 7.63 7.74 7.52 .13 7.35 7.74 7.39 7.71 7.43 7.78 761
. DO (mg/L) 7.8 7.9 7.9 8.0 7.9 6.9 2.7 7.9 7.8 8.0 79 73
10.7%  [Conductivity (umhos/cm) 307 N B 301 5 294 I1SERRE 291 ke
Temperatare (°C) 25.0 24.4 24.8 24.3 24.8 24.6 24.9 245 24.8 4.5 24.8 24.5
7.68 7.59 718 7.51 7.73 7.33 7.15 7.32 7.70 7.46 7.78 7.65
21.4% 78 80 19 8.0 7.9 6.9 78] 8.0 78] 80
. 202 [ 2835 35 288 e 280 5 301 EERrRae
25.0 24.3 24.8 243 24.9 24.6 24.9 24.5 24.8 24.5
7.68 7.60 718 7.51 7.71 7.29 7.3 7.36 7.70 7.46
08% | ] 79 8.0 K] 7.0 7.8 8.1 7.8 8.0
Conductivity (pmhos/em) 261[3 3 i 256§ : 253 3 263 o
Temperature (°C) 25.0 24.6 24.8 24.5 24.9 24.4 24.9 24.5 24.8 24.5
[C10)]) 7.68 7.60 7.78 7.51 1.7 7.23 7.70 7.36 7.67] . 7.36
85.6% DO (mg/l) 7.9 8.0 g0l 80 9] 69 79] 81 75] 80
- Conductivity (umhos/cm) 206 ~ 20558 203 Bk ] 200 Eo e 205E e
Temperatare (°C) 25.0 24.5 24.8 24.5) 24.9 244 24.9 24.6 24.8 2.7
H (SU) 7.68 7.60 7.79 7.52 771 7.20 7.70 7.37 7.67 742
DO ) 8.0 ~ 8.1 8.0[ 8.1 7.9 6.5 79 8.1 7.9 8.0
Corductivity (umhos/em) 189 [fetresns 186 186 181 192 :
100% Alkalinity (mg/L CaCO;) 69} A 67[& 2 73
Hardness (mg/L CaCO53) 76 prl: 7218 '
Total Residual Chlorine (mg/L) <0.10 ; <0.10E ; <010 ; e B
Temperature (°C) : 25.1 24.5 248 245 24.9 247 25.0 24.6 24.8 24.7 24.9 24.6 249 24
[pHL (S1)) 7.69 7.61 7.79 7.59 7.72 7.41 7.71 7.46 7.67 7.53 7.71 7.0
DO (mg/L) 3.0 8.1 8.0 8.1 2.0 6.9 79 8.1 7.9 2.0 8.1 7.8
. [Conductivity (umhos/cm) 189§ 185 189 134 0 101 PRk 191 B
100% Intake |Alialinity (mg/L CaCOy) 655k ‘ 69 T 73 T 2 1
’ ness (mg/l. CaCO;) 2 : 72 g 72
'Total Residusal Chlorine {m <0.10 e <0.10[¢ ] g ; <0.10 :
Temperature {°C) 252 24.5 24.9 24.4 249 24.5 25.0 24.6 249 24.6 24.8 245

File: sqn101_081115chem.xIsx

Entered by: J. Sygnner
Reviewed by:
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0) -
Species: Ceriodaphnia dubia

Client: Tennessee Valley Authority - County: Hamilton
Facility: Sequoyah Nuclear Plant : Cutfall: 101

NPDES #: TN0026450
Project#: __ o8~

Dilution preparation information: Comments:
Dilution prep (%) 10.7 214 42.8 85.6 100
Effluent volume (mL) | 267.5 535 1070 2140 . | 2500
Diluent volume (mL) | 2232.5 1965 1430 360 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism source information: Test information:
Orgariism age: <24-hours old Randomizing template color: _| RSL»
. : : S 0&G
&att;;::ld times organisms wers born o tero v o . Incubator number and shelf 28%
Culture board: ‘ oS A | Jocetion: '
Rephgatg number 1 2 3 4 5 6 7 8 9 10 i
Cuiture board cup number: |3 | A [tO | ¢ || 1B 26 [ 24/ D0H L batch: ABNS
Transfer vessel information: pH= 4, 8& S.U. Temperature= TMA°C I ] 1S
[ Average transfer yolume (mDy:_| 0.0121 mL. Selenastrum batch: ki

Daily renewal information:

Day Date Test initiation and feeding, MHSW Sample numbers used Analyst
renewal and feeding, or batch used Qutfalk 101 Intake
termination time
O Jos1is . gad 1S | 1808100\ | \Sudi0.0L il
T | os1215 0806 o%AK | 1Seto.on |\Sofw-CL | ¥ |
2 08-13-15 0800 Q&- 106 A {i&ﬂ.. 1\ \Sod1t L /1\
3 | os1415 0860 o8-wriSA| r1sokintt | vgogtait | M
b o85S 0820 0810456 | Worrd.08  |1s0gidd.eA A
5 08-16-15 __ofa - lob-reshiisedi.0f [1soed. A, | 4 VL
6 | 081715 ' 0860 |etawed [ wsoqine 68 [ 150014.08
7 08-18-15 684
Control information: Summary of test endpoints:
Control-1 Control-2 Acceptance eriteria
% of Male Adults: o1 [ $20% 7-day LCs 2001,
% Adults having 3" Broods: 101 oo, > 80% NOEC N7,
% Mortality: . QL. 01 <20% LOEC 21007
Mean Offspring/Female: 20.\ 29,1 >15.0 offspring/female | ChV S i0067
%CV: *v‘o1- §n&7. <40'0% ICZ_S >'°°z.

Tndupandent
Reviaw by
. ¥allay E Kesnant

o

SOP AT11 — Exhibit AT11.2, revision 11-01-14
Page 39 of 95 .




Page 2 of 7

Species: Ceriodaphnia dubia

Client: TVA / Sequoyah Nuclear Plant, Outfall 101 ‘Date: 08-12-15
CONTROL-1 .- - Survival and Reproduction Data
: Replicate number ' ‘
Day } 2 3 4 5. 6 7 8 9 10
o1 yugpraduweed | O | OO [ QO | O[O | & © 10 |0
Adult mortality Ul | O o ] O e B L
2 Young produced o) (@) (@) O O [#) O O O (@]
adutmortality § 4 | N[ | [ o] O] ]\ o
3 Youngpradueed § O O | O O] O Ol O Ol ool
Adult mortality ol Ul L\ I W S W [ | G B VSR I N
4 Young produced SFEERREEY N [Ny o | S AR
Adult mortality wl Wl vl el e Nl [
5 Youngproduced | 8%y |- 4%} WO [ VO] v VL] YD |10 1\
Adult mortality (S Y . K. ] ] N
6 Young produced Ol o P 0 e [a) (&) D140 IO
Adult mortality o [ w | | W] e [
7 Young produced =) ilg 1S 8 ‘§ 1§18 SIS § 11 | Ve
Total young produced 30 a0 |24 el 2R | 30 | 3y EE- S ° 3‘
Final Adult Mortality [ L - S ] N e |-
X for 3" Broods )C N | Y] Y[ IS [ ] Y[ K > |
Note: Adult mortelity (L = live, D =dcad), SB = split brood (dingle brood split between two days), CO = carry over (offspting caried over with adult during tansfer),
' Concentration:
% Mortality: Q.
_ - L Mean Offspring/Female: =Q.! ‘
‘conc: 10.7% Survival and Reproduction Data :
Replicate number
Day 1 2 3 4 _5 6 7 8 9 10
1 Young produced [ Ol 0 e} (@) 0O 0 Q OO
Adult mortality [ - LU I U I W B W B o L Y
2 Young produced | () O Ol 6 O Ol ol 01 O |O
Adult mortality (- | Cl « U U
3. | Youngproduced O] O Al S ATO Ol 0] 06 0
Adult mortality | U N [ ) [ B W I L
4 Young produced \\ \\ ~ N 3 . -5 25 9 5
. Adult mortality (N A U I N A | [ L G I
5 Youngprodeeed | s | &% | 8% [ 8y [ VL | B} 12| 10 | 10 v
Adult mortality - O U | W O O A — — i
6 Young produced §- (O Al a O O!1.0 Q1 O 016
Adtmortaliy | [ | O AT e U U
7 Young produced TUID %i 8 § X3 S b | & 4111 EYE S
Total young prodnced | ™ |32 a3 | Ao 3\ atl| &0 | 3t 30
Final Adult Mortality A\ e [N (- -
Note: Adult mortality (L= live, D =dead), SB = split brood (single broad split between two days), CO = carry over (offspring carried over with adult during transfer).
Concentration: .
% Mortality: QO
Mean Offspring/Female: 3l 2=
% Reduction from Control-1: | =377,

- SOP AT11 — Exhibit AT11.2, revision 11-01-14
Page 40 of 95 :
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Species: Ceriodaphnia dubia

Client: TVA /Sequovah Nuclear Plant, Outfall 101 © Date: 08-11-15
: conc: 21.4% Survival and Reproduction Data -
! Replicate number
i Day i 2 31 4 5 6 7 8 ) 10
: 1. Youngprodueed | 0 | ) O] O nl O O | O O Q
Adult mortality O U O — Cl Ol O
2 Young produced | (> | O ojlo|l ol ol olo|lo
Aduit mortality ) N | W S N I
3 Young produced | (O [6) [a) 0 O [®) O Q O
Adult mortality (W L SR Y L I N I -
4 Young produced N q o = Al &4 [ D J
Adult mortality o O s | N\ L\
: 5 Young produced W 0 Y[ V3 [ ey | 3O [ sy 8 Vv | v
: Adult mortality W e T T ] O v TS
! 6 Young produced 0 Ol O [s) O Ol O O (@) O
- Adult proTTaIy I T e .S N 00 R S . O A, S T,
. { 7 Young produced ﬁ vEl WS | 1 W | 1] 1V ] S| 11
i Total young produced 3‘\ 3% | B al L | A% a0 . Y 55
i Final Adult Mortality R I L L I T N
, Note: Adult mortality (L =live, D= dead), SB = split brood (single broad split between two days), CO = carn M@% i
’ Concentration:
% Mortality: (oY
Mean Offspring/Female: 3.9
% Reduction from Control-1: | « .07,
, CONC: 42.83% Survival and Reproduction Dala
Replicate number .
: Day 1 2 3 4 5 6 l 8 9 10
) 1 Yousgprodueed § O | D | O Ol IOl Aao
P : Adultmortality § L | | A\ | U] Ul O] U O
L 2 Young produced O] O O O Ol Al DO Nl Ol O
N ' Adult mortality M T ] ] W T T [
! H 3 - | Youngproduced @) 0 D [¢) O Ol O | Q 0 0
f Aaduemortality | O\ U ] U ] W) W) ] [
. 4 Young produced S, ‘-\ \\ g 3 q, é g S k“
P ) Adult mortality ol [ T [ \_ ISR AE A
; 5 Young produced e YL s v by - O T3 1SR .
_ Adult mortality Ul e L L O o L
; 6 Young produced Q0 O Ol O Ol ol ol ol
t [ Adult mortality i\ I\ S AT N ]
7 Young produced YIS VA S| 1 \é 18 li S| i
Total young produced . 9 -5'5 A5 | B0 | B 3L a3y [ Ay 3t . 3%
Final Adult Mortality O W A T [N R A™

Note: Adult mortality (L =live, D= dead}, SB = split brood (single brood split betwesn two days), CO = carry over SE-M g carried over with adult dudﬁ Imnsferz. )
' Concentration:

% Mortality: Q7.
Mean Offspring/Female: . 22
% Reduction from Control-1: | ~b.G7,

Mdepandant
Raview by
Keiley E Xaenan:
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyah Nuclear Plant, Quitfall 101

Page 4 of 7

Date: 08-11-15

Page 42 of 95

SOP AT11 — Exhibit AT11.2, revision 11-01-14

conc: 85.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9- 10
1 Young produced Ol O O 0 Q Ol 0 [6) Q Q
Adult mortality N L B N L ) B W [
2 Young produced § Ol o Ol 6 O O (@) O O
Adult mortality | ] U W U U W
3 ‘Young produced O O O O O () O. 0 O O
_ Adult mortality ST U T o [« ] T
4 Young produced (=Y S - 3 < Y 9 [ L | 9 R\
Adultmortality § R | N | N v P | N N O] O [N
5 Young produced LR 83 [ 1| VR SR [ ANy | Q? 13
Adult mortality Ll ow | USROS [ VR I T | W - .
3 Young produced (o) O Al OO [@) O (@) (®) O
Adult mortality N e [ U
7 Young produced T vE &‘é 1% v V& l§ i\ [ g
Total young produced A5 | 3N RS [ B | AS|IDI | 3N [ 3N =S
Final Adult Mortality - |- W | L Y L —
Note: Adult mortality (L= live, D = dead), SB = split brood (single brood split between two days), CO = camy MWM— ‘
Concentration:
‘ % Mortality: O‘R .
Mean Offspring/Female: LA
' % Reduction from Control-1: | 1§.07.
conc: 100% Survival and Reproduction Data
‘ Replicate number
’ Day 1 2 3 4 i 61 7 8 9. 10
1 Young produced 46 O O 5 (@) [o) 6 Q ClO
_ Adultmortality | [ o e S A I (L
2 Youpg produced () () Ol OIOIO @) o100 O
Adult mortality O O] U T OO OO ue ] O
. .‘- 3 | Young produced O O a O 10 [0) (@) O ©C |0
i Adult mortality O U W O] U O
) 4 Young produced |~ [ S S S U\ S
Adult mortality U] U T T e U T T
% 5 Young produced VL) e fis P e T |V a1y
‘ Adult mortality ~ (S e R N LYY T - oo
6 Young produced Ol Ol O OO O IO O (@)
i Adult mortality Ol o] W [Tw o [ W | O] U
_ 7 | Youngproduced ¥ § | 1& | ¥ |41 | tW | 1114 |18 | 14 [1¢
, Total young produced EQ 2k | BS [ AS | A [AS | v e (DS
' Final Adult Mortality S L I O R L L
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two dayg). CO = carry over {offspring canied over with adult during transfer).
: Concentration: '
% Mortality: o7. |
Mean Offspring/Female; 3a5.€
% Reduction from Control-1: | .¢1,47,
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Species: Cerio-daglmia dubia

Client: TVA / Sequoyah Nuclear Plant, Qutfall 101 Date: 08-11-15
CONTROL-2 Survival and Reproduction Data
: Replicate number
Day 1 __2 3 4 5 6 7 8 9 10
1 Young produced 00 O 1010 Al O[O0 O
Adult mortality O U U Ol o] U O
2 Youngproduced | ~\ | O Ol o O O] 6] 6 (o) O
Adult mortality — vl ou I | ] Ly I R . W (-
3 Young produced O (@) @) O O O (@) (@) O O
Adult mortality |\ I VPR [ WU B WS [ WY D W N WUUY B W D W W
4 Young produced N Y D S Q[ [\ >
Adult mortality LU I U L N B VI B (W (- - | N
5 Young produced SYIBY) (%) Ay B AN 3L [0 iR - Y
Adult mortality _ (W - — AL (SRS S -
s YommemeR f ST O | O] O | O] OO0 [ O1 010
Adult mortality Ul N O ] e
7 Youngproduced | (& | 4%} | Vo | 3B [ VS| M [ 10 [ 16 [ 1D [ W
‘| Total youog produced o |28 (29 |1F 3o | 24| BO | Bo| o | 2
Final Adult Mortality e | S % ] S PO ] ] SN N N
X for 3 Broods X . 25 > X1 22X | < ¥ | 7< < |
Note: Adult montality (L =live, D = dead), SB = split braod (single brood split between two days), CO = carry over (offspring cerried over with adult during transfer). ]
Concentration:
% Mortality: Q1.
7 Mean Offspring/F emale: 24.1
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 4 3 2 5 6 7 8 9 10
1 Young produced [ @] [@) 0O OO0 O Ol O OO
Adult mortality ) o] o] s A — L L
2 Yonng produced O (@) (@) @) O O O (@) (@) (@)
Adult mortality O S NN
3 Young produced O]l 6 | O (&) OO (e} (@) O {0
Adult mortaiity RS NI - | |\
-4 Young produced < o S () o R S Jd ™
Adult mortality WA A SN R IS Y A ..
5 | Youngproduced § o= | v/ 3™ [ A | 4y [ad [ Ve | vy |y
Adult mortality | o] - - - |- o LN
6 Young produced @) (@) O O O O 5 0 O O
Adultmortality | * | L | \_ Ul ] v U
7 Youngproduced § V<L [ o§ [ 2O0[ 1& | 14| tb | 24 | 1 IS !
Total young produced —b\\ 31 (3% | B | I (35 ag | 35| 3> 3"\
Final Adult Mortality L T T L . S L
Note: Adult mortality (L =Jive, D= dead), SB = split brood (single brood split between two days), CO = carny w&k_ ‘
Concentration: .
% Mortality: O1. .
Tdapendent Mean Offspring/Female: 3%.5
o % Reduction from Control-2: | =, él

I
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@ Environmental Testing Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
August 11-18, 2015

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

EPA-821-R-02-013, Method 1002.0

Quality Control
Verification of Data Entry, Calculatlons, and Statistical Analym

Project number: 10842
Coocentration “Replicate number Survival | Average reproduction Coefficimt of | Percent reduetion from
) 1 ) 3 4 5 6 7 8 9 10 ) (effspring/female) "9 el €9
Cpntml -1 30 30 29 28 29 30 33 .31 30 31 100 30.1 4.6 Not applicable
10.7% 33 30 32 13 30 31 32 30 31 30 1060 312 3.9 3.7
21.4% 34 33 32 31 32 31 30 32 3t 33 100 319 38 6.0
42.8% 34 33 35 30 31 32 31 33 3t 31 _ 100 2.1 50 -6.6
85.6% a5 34 35 34 35 33 37 34 Y 35 100 34.6 3.1 -15.0
100% 35 36 35 35 35 36 35 37 36 35 100 355 2.0 -17.9
Control -2 30 28 29 28 30. 29 30 30 30 27 100 29.1 38 Not applicable
100% Intake 34 37 38 36 36 35 38 33 32 34 100 35.3 58 213
Ontfall 101: MSD=  Minimum Significant Difference
Dunnett's MSD value; 1.254 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 2 whole effluent toxicity test.
ntake:
Dunnett's MSD value: 1,280 Lower PMSD bound determined by USEPA (10 percentile) = 13%.
PMSD:

Upper PMSD bound detzrmined by USEPA (50™ percentile) = 47%. ’
Lower and upper PMSD bounds were detertmined from the 10th and 90th parcenule respectwely, of PMSD data from EPA's WET Inter]abomtory

Variability Swdy (USEPA, 2001a; USEPA, 2001b)

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

USEPA. 2001a,2001b. Final Report: ]nterlaboratory 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: sqn101_081115data.xisx

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

Spreadsheet entered by: J. Sumner
Reviewed by:




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
August 11-18, 2015

Ry .Statistical Analyses

@ Enviyanmantal Testing Solutions, Ine.

Cenodaphnia Survival and Reproduction Test-Reproduction

Start Date:  8/11/2016 Test{D: CdFRCR Sample ID: TVA/.SQN, Outfall 101
End Date: 8/18/2015 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitaring Report
Sample Date! August 2016 Protocol: FWCHR-EPA-821-R-02-013 Test Specles: CD-Cerlodaphnia dubla
Comments: _ Non-treated .

Conc-% 1 2 3 4 5 [ 7 8 9 10

Control-1 30.000 30.000 29.000 28000 20.000 2DO0D0 33.000 =23*23. 1NND0  31.000
Control-2  30.000 238.5G0 29.000 28.000 Jr.ww0 29.000 30000 30.000 30000 27.000
10.7 33.000 30.000 232.000 33.000 30,000 31.000 32,000 30.000 31.000 30.000
21.4 34,000 33.000 32000 31.000 32.000 31.000 30.000 32000 31.000 33.000
428 34.000 33.000 35000 230.000 31.000 32.000 31,000 33.000 31.000 31.000
85.6 35.000 234,000 35.000 34,000 35000 33.000 37.000 34.000 34,000 35.000

100 35.000 36.000 35,000 35000 35000 36.000 35.000 37.000 36000 35000
Inteke 34.000 37.000 38,000 36.000 36.000 35.000 38.000 33.000 32000 34.000

: Transform: Untransformed 1-Talled Isotonic
; Cone-% Mean N-Mean Mean  Min Max CV% N t-Stat _ Critical MSD _Mean N-Mean
Confrol-1 30100 1.0344 30.100 28.000 33.000 4.583 10 * 32.667 1.0000
Control-2 20.100 4.0000 29.100 27.000 30.000 3.782 10 :
107 31.200 1.0722 31.200 30.0600 33.000 3.840 10 -2.008 2287 1.254 32587 1.000D
214 31.900 1,0062 31.900 30.000 34.000 3.753 10 -3282 2287 1.264 32.567 1.0000
428 32100 1.1031 232.100 30.000 35,000 4.969 10 -3.647 2.287 1.254 32.567 1.0000
85.6 34600 -1.1880 34,600 33.000 37.000 3,107 10 -8.206 2.287 1.254 32,567 1.0000
100 35500 1.2189 '35.500 35.000 37.000 1.962 10 -9.847 2287 1.254 32.567 1.0000
Intake 35,300 1.2131 35.300 32,000 38.000 5823 10
Auxillary Tests Statistic Critica) Skew Kurt
Kolmaogorov D Test indicates normal distribution (p > 0.01) 0.90242 1.035 0,67339 -0.006
Barttett's Test indicates equal variances (p = 0.34) 5,68798 15,0863
The control means are not significantly different (p = 0.09) 1.79828 2.10082
Hypothesis Test {1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp  MSB MSE _F-Prob df
Dunnett's Test 100 >100 1 1.254 0.04168 42,7067 1.5037 5.4E-14 5,654

Treatments vs Control-1

Linear Interpolation (200 Resamples)

Point % 8D 95% CL Skew
IC05 >100
110 >100 .
1C15 >100 1.0
iC20 >100 0s]
1c285 >100 a8 ]
1c40 >100 0.7
IC50 >100 06 ]
9 05
5 044
% 0.3:
ﬂ.‘.‘v 0.2 1
01 b
0.0 ¢4 0—b———0
o] Tl .
0.2 -
-0.3 v ————r
0 50 100 150
, Dose %
Dose-Response Plot
40
a5 J 3
E
4 o
30 4 1-tall, 0.05 level
- ] of significance
% 263
E 20
|-
a ]
&6
10
53
T Y R !
B g 2 & g 3 - 5
Indspundent E s =
Roviaw by Q 8 .

Kallay E Keonan;

A
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TVA /Sequoyah Nuclear Plant, Outfall 101 - Intake

Non-treated
August 11-18, 2015

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:
End Date:

8/11/2015
8/18/2016

TestID: CdFRCR

Lab ID: ETS-Envir. Testing Sol.

Sample ID:
Sample Type:

TVA/ SQN, Outifall 101 - intake
DMR-Discharge Monitoring Report

Sample Date: August 2015 Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: _Non-treated
Conc-% 1 2 3 4 5 6 7 8 9 - 10
Control-1  30.000 30.000 29.000 .28.000 29.000 30.000 33.000 31.000 30.000 31.000
Control-2 30.000 28.000 29.000 28.000 30.000 29.000 30.000 30.000 30.000 27.000
10.7 33.000 30.000 32.000 33.000 30.000 31.000 32,000 30.000 31.000 30.000
214 34000 33.000 32000 31.000 32.000 31.000 30.000 32000 31.000 33.000
42.8 34.000 33.000 35000 30.000 31.000 32.000 31.000 33.000 31.000 31.000
" 85.6 35.000 34.000 35.000 34.000 35.000 33.000 37.000 34.000 34.000 35.000
100 35.000 36.000 35.000 35.000 35.000 36.000 35.000 37.000 36.000 35.000
Intake 34.000 37.000 38.000 36.000 36.000 " 35.000 38.000  33.000 32.000 34.000
Lo Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N -Stat _ Critical MSD
Control-1  30.100 1.0344 30100 28.000 33.000 4.553 10
Control-2 29.100 1.0000 29.100 27.000 30.000 3.782 10 *
10.7 31.200 1.0722 31.200 30.000 33.000 3240 10
214 31900 1.0962 31.800 30.000 34.000 '3.753 10
42,8 32100 1.1031 32,100 30.000 - 35000 4969 10
85.6 34.600. 1.1890 34.600 33.000 37.000 3.107 10
100 35500 1.2199 35500 35000 37.000 1.992 10
Intake 35.300 94.2131 35300 32.000 38.000 5829 10 -8.403 1.734  1.280
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95757 0.868 -0.2237 -0.356
F-Test indicates equal variances (p = 0.08) 3.49541 6.54109
The control means are not significantly different (p = 0.09) 1.79928 2.10092 :
Hypothesls Test (1-tail, 0.05) MSDu__ MSDp NMSB MSE . F-Prob df

Homoscedastic t Test indicates no significant differences

1.2795 0.04397

Treatments vs Control-2

1922 272222 1.2E-07 1,18

Dose-Response Plot

Indspandent’
Reviaw by
¥olloy E. Neenan:

A

Reproductior
> a 5 8B 8 8 8
L]

5]

o

2
8

Control-24
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10.7 4

21.4 4

'42.8 4

85.6

100 4
Intake

1-tail, 0.05 level
- of significance
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Species: Ceriodaphnia dubia : Date: 08-11-15

Client: TVA /Sequoyah Nuclear Plant, Gutfall 101
Dailly Chemistry:

Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)

Analyst

Concentration Parameter

H (5.U)
DO (mg/L)
Conductivity
(pmbos/cm)
CONTROL *Alkalinity

(mg CaCOs/L) .
*Hardness
{mg CaCOs/L)
*Temperature (°C)
pH (8.U.)

DO (mg/l)
10.7% Conductivity

{psmhosfen)
*Temperature (°C)
pH (8.U.)
DO (mg/)
214% Condnetivity
(nmhosfem)
*Temperature (°C)
H (S.U.)
DO (mg/L)
42.8% Conductivity
. (nmhos/cm)
*Temperature (°C)
pH (5.U)
DO (mg/t)
85.6% Conductivity .
(wmhos/cm)
*Temperature (°C)
pH (S.U))
DO (mg/L)
Conductivity
(umhos/cn)
“*Alkalinity
100% (g CaCOs/L)
*Hardness
| (mg CaCOy/L)
*TR chlorine (mg/L})
*Temperature (°C)
I pHEU) L4 ‘7..'7;2
DO (mg/L) . » 2. .
" Conductivity . : al
{pmhos/cm) \%q ,85 ' ) gq

100% *Alkalinity
Intake [ (mgCaCOJL) LS Wi

*Hardness
(mg CaCO4/L) 12-' ) 1'2“

*TR chlorine (mg/L) | < 0.0 _ <£0.10
*Temperature (°C) 25.0 |- 8.3 MK i SN WA 2.4
: Initial ‘Final Initial Final Initial Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal
Information table located on Page 1. Alkalinity, hardness and total residual chlorine performed by the analyst identified on the bench,
sheet specific for each analysis and transcribed to this bench sheet by: .

010
150

Yallay £ Kawnant

A
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Species: Cerlodaphnia dubia
Client: TVA /Se uoxah Nuclear Planﬁ Qutfall 101

Analyst

{Analyst identified Tor cach day, performed

Page 7 of 7

Date: §8-11-15
A SeTas — =)

Day

pH, D.O. and conductivity measursments only.)

3

4

Concen-

Parameter

tration

PH(8.U)

DO (mg/L)

Conductivity
(umhos/cm)

o

)4

AT R

7-71

CONTROL

*Alkalinity
(mg CaCOs/L)

*Hardness
(mg CaCOs/L)

*Temperature (°C)

pH (S.U.) -

NH@
3

8.

23

DO (mg)ﬁl ,?

_Conductivity
(umhos/cm)

*Temperature (°C)

pH (8.U)

DO (mg/L)

21.4%

Conductivity
(umbosfem)

*Temperature (°C)

pH (S.U)

272

5.0

27

&y

42.8%

Conductivity
(umhosfcm)

‘DO (mp/L)

*“Temperature {°C)

3.4

pH (S.U)

85.6%

DO (mg/L)

Conductivity
(pmhos/cm)

»Temperature (°C)

pH (8.U)

DO (mg/L)

Conductivity
(pmhos/cm)

100%

*Alkalinity
{mg CaCOs/L.
*Hardness
(mg CaCOs/L)

*TR chlorine (mg/L) -

*Femperature (°C)

16\

.

pH (S.U)

WG+
X,

792, 7

12

£0.10
2S.0

i1

-\

780

1S.0
279

™
Tk

DO (mg/L)

4

Conductivity
(pmhos/cm)

100%
Intake

*Alkalinity

mg CaCOy/L
*Hardness

'mg CaCOs/L,

*TR ehlorine (mg/L)

*Temperature (°C)

184

5.0

5.0

14l
13
T

'< . D
8.0

RYa )

8.0

7.
191

244 1 ¢

)

Indapendant’
Rovtaw by
Kalley E.Kesnan:

Initial

Final

Initial

Final

Initial

Final Initial

Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal
Information table Jocated on Page 1, Alkalinity, hardness and total residual chlorine performed by the analyst identified on the bench

sheet specific for each analysis and transcribed to this bench sheet by:
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66 Jo 0S 9bed

TVA / Sequoyah Nuclear Plant, Qutfall 101 - Non-treated
August 11-18, 2015

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test

[ ]
g EPA-821-R-02-013, Method 1002.0
@' . 3
& Daily Chemical Analyses
@ Enviro nmentat Testing Solutions, Inc. ’ ) Project aumberz . 10842
Concentration {Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
H (SU) 737 774 7.63 7.635 7.70 7.66 7.98 7.63 7.68 771 7.71 7.54 7.75 7.77,
DO (mg/L) 7.8 78 79 8.0 7.8 7.6 7.6 8.0 7.8 8.1 7.9
Conductivity (;umhos/cm) 323 % : : 327w
Control  Faalinity (mg/L CaCO;) -
Hardness {mg/L CaCO;)
Temperature ('C)
H (SU)
DO (we/L)
10.7% Conductivity (umhos/em)
Temperature (°C)
H (SU)
O {mg/L)
214% Conductivity (pmhos/em)
Temperature ("C)
pH (SU)
42.8% DO {(mg/L) 0 i .
y Conductivity (umhos/cm) e e
Temperature (°C) 24.8 24.8 25.0 24.9
H (SU) 7.79 7.66 737 1.70
85.6? DO ) i . . , B 8.1 7.9 7.8 7.8
N Conductivity (umhos/cm) 206 s 205 G 203 200 200 EiRRGNE 209 [EEHEES
Temperature (°C) 24.8 24.8 24.9 24.9 24.9 250 24.9 24.9 24.8 243 25.0 24.9
[pH (SU) 7.68 7.83 7.79 7.72 71.71 7.63 7.70 7.63 7.80 7.64 7.78 7.71
DO (mg/l) 8.0 7.9 80[ 80 79 7.8 79 80 8.1 7.9 78 79
Conductivity (pmhos/cm) 189p& 186 Bt it 186 ; 181 187 BT i 189 fEERTE:
100% Alkalinity (mg/L CaCO5) () G 67 ; ani
Hardness (mg/L CaCO5) 76 72 s kTR
Total Residual Chlorine {mg/L) <0.10[550 ia| <010 o e
Temperature (°C) 25.0 25.1 24.9 24.9 25.0 24.8 24.9 25.1]. 24.8 25.1 25.0 24.9
[pH (SU) 7.69 7.83 7.79 775 7.72 7.65 7.71 744 1.77 7.81 7.791 7.74
DO (mp/L) 8.0 79| . 8.0 8.0 8.0 7.8 7.9 8.0 L 8.1 8.0 7.8 8.0
Conductivity (wmhos/cm) 189} E i 185 bR ie 189 [Fea 184 : 191 191 Tk 101 G
100% Intake |Alkalinity (mg/L CaCO;) 65k i : s aNE 7 = R R
Hardness (mg/L CaCOy) 7 25 =t - TR 2 Al =R
Total Residuat Chlorine (mg/L) <().10 ptEdl i ST 2 <0. 10| SR ; A <0,10 3 Tk RS € SR
Temperature (°C) 25.0 25.1 24.9 25.1 2491 25.1 25.0 250 25.0 24.9 25.0 24.9 24.8 25,1

Fila: sqn101_081115chem.xlsx
Entered by: J. Surpner
Reviewed by:




ETS
D bt Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
' Species: Pimephales promelas :
Client: Tennessee Valley Authority A ~ County: Hamilton
Facility: Seguoyah Nuclear Plant , Outfail: 101
NPDES #: TN0026450 :
Project #: Logi 2
Dilution preparation information: Comments:
Dilutionprep(®%) | 107 214 428 85.6 100 B Each concentration was UV-ireated | . .
Effluent volume (mL) | 267.5 535 1070 2140 2500 § for 2 minutes to remove pathogenic
Diluent volume (mL) 2232.5 1965 1430 360 0 Interferences.
Total volume (mL) 2500 2500 2500 2500 2500 :
: Test organism information: Test information: .
o Organism age: 1R e ALY Woues o> Randomizing template:  [New.owd
e |- Date-and times-organisas— 0@~ a00 =30 — U incubator number-and 3
i were born between: X shelf location:
Organism source: | ATOX Batch Pp: 041015 Artemia CHM number: | CHM836
B ‘ Drying information for weight
determination: . N}
Transfer bowl information: | pH= <% s.U. Date / Time in oven; 4815
| Temperature = X4 °C Initial oven temperature: w0 ' W oy
Average transfer volume: 0.1749 mL Date / Time out of oven: |ggi&~ IS M
: Final oven temperature: b C
Total drying time: 'U"‘IWMS |

Daily feeding and renewal information:

Revisw by
Kallay . Kasnamt

o

Day Date . Morning feeding Afternoon feeding Test initiation, - Sample numbers used MHSW
renewal, or ' . batch
termination used

Time Analyst Time | Analyst Time Analyst Outfall 101 Intake
0 08-11-15 s | 193D A1 wo | 16081040 | 150400.02 | O$0R-1S
| 081215 | gwe | o | wamol M| ominl ) | is0210.0L | 166210.00] 08-63-1S
2] o835 | ovap| f Pveme| [0 | M [ween.t [1Segn.my [ofineA
3 08-14-15 6‘1\5_._& NS intl A 190882 1\ .\Scf 12.i1 [6&-i0-1SAY
4 | 081515 akos] M MoS | J_ 1038.| M |isedrd 08 | 150414.09 |og-1188
> 08-16-15 p&0S ‘),R 0S| l)I(L L iolS 1 Buaded  [Sond.R (0818158
6 | 081715 ) 10w | A \sodwd. 68 11Sopty.04  |o€:10-5%
7 08-18-15 oy | M
Control mformatwn- ’ Acceptance criteria  { Summary of test endpoints:
% Mortality: L O1. <20% TdayLCs |9 1001,
Average weight per initial larvae: 6.3V NOEC 1067,
Average weight per surviving larvae: 0. WL 2 0.25mg/larvac. LOEC 21001,
) ' ‘ ChY_ 2 1007,
Indepandent & ICzs > fg i? .
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et ' ‘ Page 2 of 6
‘ Species: Pimephales promelas
; Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: 08-11-15
5 | Survival and Growth Data
Day ' CONTROL 10.7% 21.4%
A B C D E F G H 1 J || K L
0 10 |10 10| 10f10 |10 10f10]10]10][10
1 0| o | WO | fto|o[td [/ o] 0|0 |10
2 o [0 o) ]| o] ol | ] o] 10
3 IO (10|10 |10 1D 10 [0 |10 | fo| /0|10 | O
4 SO 70 70170 [0 [ 70|70 {10 [TO [0 (10
) foltof 1o /0§10 [10 [10 |10 §I10 |70 |10 {10
6 -7 " JID|ofiofrofrof wo|to] o] tolio ]| 0
7 (© (1o (10| rof ro| o] 100110 |10 |10 ] 4b
l - A = Pan weight (mg) .
P ') code:: «®n
s i"’““*ﬁ‘—s ' M3 ([ (1595198 11559 635 o {1553 Jio.43 657 | 1o.5 71,36
s ate: 03~y ' : .
L E:a};‘;;:* ’““"ﬁ\“‘g‘“ m 2198 122 73 2802242 22.01| 2.0 |28.6% 2237 |y 3 55 2 s 2 A0 )
o ate: O \A\® _
: r j C= Larvae weight (mg) = B~ A
;,::g]::,w,a,ed_ « S e J OB R ‘\.\4’} LA8 5,88 T2l [ | Rt [60] ] e
‘ . . Weight per initial number of Jarvae (mg)
! =C/Initial number of larvae .
. . . . o A O, S
: Hand calcula ) Sl BVAG B
:‘ Anal,w,'::‘:c ted.. U)&t‘-——- Q&' G-D Q'h O’ b\p ;'
Average weight per | Percent reduction ’ :
.. inftial pumber ofT from control (%) 0. 6,1'5\ =237
e larvae (mg) :

A Comiiment codes: ¢ = clear, d = dead, fg = fungus, k =killed, m = missing, sk = sick, sm = unusually small,
lg = unusually lerge, d&r = decanted and returned, w-= wounded.

Comments;

Indspandent
Roview by
vatiey €. Keenans

A
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Species: Pimephales promelas
Client: TVA / Seguoyah Nuclear Plant, Qutfall 101, UV-treated

Date: 08-11-15

Page 3 of 6

. Survival and Growth Data
Day 42.8% 85.6% 100%
M N| O P . - R S T U \'2 W X
0 10 10 10 10 10 10° 10 10 10 10 10 10
! | o] 1o o] 1] o]0} 0] 0] 16] 10
2 ol o] o] 10! 1ol 1010 |10 o] to|to] D
’ lioltojmljto|w|iolto}lo (D |0 |10
) o] 7o [1o |70 170 | f0 |i0 | /O] (0| (O (10 |IO
i to| | |toftofio || fi0] 00|/
6 mwlto | m|mofro] | jr0olr70 | 10! 10
. . 3
’ Jo | njw |wftw]w|w|w]io]| o|w]w
A =Pan weight (m,
I;:a‘;‘::"'é“;é""” hﬁ—*rg“ TR oo 1537 1595597 11547 [13:84 1638 .40 1361 (1609 lo-4b 15,04
¢ " | Date: - A ’ .
P
i B= Pan+Larv e weight (mg) )
L ] .32 (23.50024.00% (1 8% [y, . QA%/22.
) Analyst _ 4 22.ARLUS|LA32 3.5042 v 4.9 2155 z@q%:&zzzzsm 24.03
: :;:zzzzht(mg)=n~A LSS (A8 (AT SD} 8.1 8.0 (5,15 |18 [R¥1 90 a.c.?s £.64
Analyst: _ - &‘-" :
i : Weig'llxt per initia; number of larvae (mg) \ ] '
= C/Initial number of larvac o ~ m - e 6 A ny ) o
_ - . N AARAF A R4 PSR IR
' X’“‘;;::;mmd &.\—’ N N s | fo < 0:ts 0"\ ()l'\ o 0?' 0?9
i o | amco oy § 0.1 | ~vaT | 0186 | cw0.sT | o2 |-a.an,
‘larvaeSmEZ . . )

U,

Tndapandest
Reviaw by
Kallay E. Keansnt

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

lg nnusually large, dér = decanted and returned, w = wounded.

fangus, k = killed, m = missing, sk s1ck,sm unusually small,

Comments:

I~
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Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant, Quifail 101, UV-treated

_ Day 100% Intake
Y Z AA | BB
" 0 0] 10| 10| 10
1 : !
— IQ (D (D[ 1D
2 10 [ (0 [.1O] 1D
3 o [fd | 1D | 1D
K 1070 |10 | 1O
5 o ip |10]10
6 o110 {10 | 10
_ 7 | 1p] 10D
?=Panlweight (mp) " 6“““
color ) .
A i o EER— 7 g0 (1500 1543
; Date: __OP-D3~18 '
! B=Pan + Larvge weight (mg) ’
Analyst: 14 i 2301 23,83 (281 22:03
) Date: 0%:19-18 ;
C="Larvae weight (mg) =B~ A
N Hand calculated, . LA 1Y [L.E] | LD
: Analyst: 4!
Weight per initial number of larvac (mg) )
= C/ Initial number of larvae
™ o o
. Hand caleulated. \0; [§b \;b Q
* Analyst: {Vi V___ — 0 . Q9 O' b‘
A ight P t reducti
i : in‘iz:;iilmel:fr ot?e i fr?:le:o:;'o'lli%?)n 6. ‘aﬁah . & T.
: larvae (ing)

Survival and Growth Data

Page 4 of 6

Date: 08-11-15

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

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

ladsgundant’
Raviawby
Kalley E. Kearan:

1%

Comments:
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JepEodopm

. Agmepwy

TVA: / Sequoyah Nuclear Plant, Outfall 101

- UV-treated -
) August 11-18, 2015
Q)
- ]
(1] . -
(3] Pimsphales promelas Chronic Whole Effluent Toxicity Test : v
o EPA-821-R-02-013, Method 1000.0
]
iy
©0 uality Control
) e . .
Verification of Data Entry, Calculations, and Statistical Analyses
t ' ' Environmental Testing Seolutions, Inc. Project number: 10842
_Not for Compliance Assessment, Intemal Labaratary Qc R - .
Concantration (%) Replicate | Dnitial number of | Floal nomber of arvan A = Pag weight (mg)| W=FPan+Jlarmac |Lacvae weight (mg) w:@.us-rmm; Muh'lu;hil Confficlent of variation Wllghlllnllﬂ pubey | Mexmsurvival [Mean welght/ Infiin) Coeflicient of Perceal redoetion from
- larvse ‘weight (;g) =A-B oumberoflarvae (mg) | Sweviviog utiiber of | Otown sright porserviviog of lacvoe (mp) %) Aumber oflatvae | variation Gtrsawrighy routrol (%)
Inrvac {mg) nmber oliuvac) (%) (mn) per il soabar of kaver)
(o)
A 10 10 14.13 21 98 7.85 0.785 D.785
- B 10 10 16.14 2273 6.59 0.659 D.659 "
Control C 10 0 585 40 6.55 0.655 0712 9.1 X 160.0 0712 9.1 Not applicable
D 10 19 4.95 2242 7.47 0.747 D,747
E 10 10 5.59 207 £48 0.648 .648
F 10 10 16.75 22.63 .88 0.588 0.588
10.7% G 0 10 16.41 23.67 26 0.926 0.672 29 9726 100,0 0.672 9.9 56
H 10 10 15.53 2277 24 0.724 0.724
X 10 10 16,43 23.55 712 - 0.712 0.712
J 10 10 16.37 24.04 7.67 0.767 0.767
»,
214% K 0 0 16.57 276 519 0610 0.731 119 0615 100,60 0.731 119 -2.7
L 10 0 16.36 24.60 8.24 0824 0824
M 1 0 16.04 2259 6.55 0.655 0.655
N 1 10 15.27 2265 738 0.738 . .73 R
2% 0 10 10 15.85 2532 747 0.747 -3 63 0.74 1000 0723 83 11
P 10 10 15.97 23.50 7.53 0.753 0.753
Q 10 19 15.87 24.08 8.11 0.811 0.811
R 10 10 13.34 21.87 8.03 0.803 0.803
85.6% S 0 0 535 5150 815 0315 0.786 6.1 0815 1600 0.786 6.1 -10.5
T 10 0 4.40 21.55 713 715 0.7E5
U 10 0 3.61 20.98 737 . 737 0.737
V. 10 0 1509 2222 7.13 0713 0.713
100% W 10 10 16.40 25.09 860 0565 0.782 9.1 0.865 100,0 0.782 9.1 -9.9
X 10 10 5.94 24.03 8.09 0.809 0.805
Y 10 10 6.07 23.01 6§94 0.694 0.6%4
Z 10 10 6.40 23.83 743 0.743 0.743
100% Intake AA 0 10 15.00 2189 680 0639 0.699 44 0.680 100.0 0.699 4.4 L8
BB 10 10 15.93 22.63 6.70 0.670 0.670
Ouifall 1012 MSh = Minimum Significant Difference
Dunneit's MSD value: 0.1114 PMSD = Percent Mininum Significant Difference . .
PMSD:’ 157 PMSD is a measure of test precision. The PMSD is the m percent diffe t the control and that can be declared statistically significant in a whole effluent toxicity test.
N Intake: .
Dunaett's MSD value; 0.6699 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD; 9.8 Upper PMSD bound determined by USEPA (90th pcrwm'le) 30%
Lower and upper PMSD bounds were determined fmm the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 200|b)
USEPA. 2001z, 2001b. Final Report: Interlaboratory Veriability Study of EPA Short-term Chmmc and Acute Whole Effluent Toxicity Test Methods, Vohmm 1and 2- Appmdlx. EPA-821-B-01-004 and EPA-§21-B-01-005. US Eavi | Py Agenay, Cincinnati, OH.

File: sqn101_081115data-uv.xlsx
Entered by: J. Su
Reviewad by:




Indepandent
Ravisw by
Kalley £ Ksanant

A

TVA /Sequoyah Nuclear Plant, Outfall 101

UV-treated
August 11-18, 2015

P00

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:
End Date: BI1.87; !
Sample Date: Algust2015

Test ID; PpFRCR
LabID: ETS-Envir. Testing Sol.

Sample ID:
Sample Type:
Protocal: FWCHR-EPA-821-R-02-013 Test Specles:

TVA/ SQN, Outfall 101
DMR-Discharge Monitoring Report
PP-Pimephalgs promslas

Comments: UV-treated
Conc-% 1 2 3 4
D-Contral 0.7850 0.8580 0.8550 0.7470
10.7 0.8480 0.5880 0.7260 0.7240
214 07120 07670 0.8180 0.8240
42.8 0.6550 0.7380 0.7470 0.7530
85.86 0.8110 - 0,8030 0.8150 07150
, 100 0.7370 0.713D0 0.8680C 0.8090
intake 0.6940 0.7430 0.6890 0.6700
. Transform: Untransformed 1-Tailed . Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD Mean . N-Mean
D-Control 0.7115 1.0000 0.7115 0.8550 0,7850 9.113 4 : 0.7341 1.0000
10.7 0.6715 09438 0.6716 0.5880 0.7260 9.897 4 0.885 2410 0.1114 0.7341 1.0000
214 0.7305 1.0267 0.7305 10,6190 0.8240 11.947 4 -0.411 2410 0.1114 07341 1.0000
42.8 0.7233 "1.01686 0.7233 0.6550 0.7530 6.349 4 -0.254 2410 0.1114 0.7341 1.0000
856 0.7880 1.1047 0.7860 0.7150 0.8150 6.055 4 -1.612 2410 01114 0.7341 1.0000
100 0.7820 1.0991 0.7820 -0.7130 0.8690 9.068 4 -1.526 2410 0.1114 07341 1.0000
Intake 0.6980 0.9824 0.6980 0.8700 0.7430 4. 449 4
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94413 0.884 -0.2521 -1.0075
Bartlstt's Test indicates equal variances (p = 0.91) _ 1.5502 15.0863 -
_Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp M5B MSE __ F-Prob df
Dunnett's Test 100 >100 1 0.1114 0.15657 0.00784 0.00427 0.16624 65, 18
Treatments vs D-Control
) . Linear Interpolation (200 Resamples)
Polint % SD 95% CL(Exp) Skew
IC05 >100
IC10 >100
IC15 >100 ' 1.0
IC20 >100 0.9 1
IC25 >100 08 ]
ICa0 >100 -
IC50 >100 0.7
0.8 4
8 05]
c ]
8 04 .
é? 0.3 ]
0.2
0.1 1.
0.0 $4-@ - 4————¢
-0.1 el
-0.2 +—r—r—r—r——r—r——r—r
[} 50 100 150
Doso %

Dose-Response Plot

4

T 1-tail, 0.05 lovel

of significance

X * v " T v
< @ Q o
E =) - o 5] =4 2
| - ~ < © g
8 £
1<)
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Entered by: J. Sumner

Reviewed by:



" Ratawby

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

UV-treated
August 11-18, 2015
®
e .
S &
g : Statistical Analyses
@ Envl ITesting tne.’ )
Larval Fish Growth and Survival Test-7 Day Growth
Start Date: | TestID: PpFRCR "~ Sample ID: TVA / SQN, Outfall 101 - Intake
End Date: 55t Lab JD: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Aug 2015 Protocol; FWCHR-EPA-821-R-02-013 Test Species; PP-Pimephales promelas
Comments.  Non-treated : .
Conc-% 1 2 3 4 ik
D-Control 0.7850 0.6590 0.6550 0.7470
10.7 0.6480 0.5880 0.7260 0.7240
- 214 07120 0.7670 0.6180 0.8240
42.8 0.6550 0.7380 0.7470 0.7530 .
856 0.8110 0.8030 0.8150 0.7150
100 0.7370 0.7130 0.8690 0.8090
Intake 0.6940 0.7430 0.6880 0.6700
Transform: Untransformed - 1-Tailed
Conc-% Mean N-Mean RMean Min Max CV% N t-Stat.  Critical WMSD
D-Control 0.7115 1.0000 0.7115 0.6550 0.7850 9.113 4 .
10.7 0.6715 0.9438 0.6715 0.5880 0.7260 9.897 4
214 07305 1.0267 0.7305 0.6180 0.8240 11.947 4
428 07233 1.0165 0.7233 06550 0.7530 6.349 4
85.6 0.7860 1.1047 0.7860 0.7150 0.8150 6.055 4
100 0.7820 1.0991 0.7820 0.7130 0.8690 9.068 4
Intake 0.6980 0.9824 0.6990 0.6700 0.7430 4.449 4 0.348 1.943 0.0699
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates narmal distribution (p > 0.01) 0.9396 0.749 0.32208 -1.1983
F-Test indicates equal variances (p = 0.26) 4.34562 47.4683
Hypothesis Test (1-tail, 0.05) o MSDu MSDp MSB MSE _ F-Prob df
Homoscedastic t Test indicates no significant differences 0.06987 0.0982 0.00031 0.00259 0.73987 1,6

Treatments vs D-Control

ndependent’

Kallay E Kaznan:

o

Dose-Response Plot

P 1-tail, 0.05 leve!
of significance

10.74
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File: sqnl101_081115data-uv.xlsx
. Entered by: J. Sumner -

Reviewed by: , t




Species: Pimephales promelas
Clieat: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated

Date: 08-11-15

Page 5 of 6

Datly Chemistry: .
{ Day
! (Analyst identiffed for each day, performed pH, D.O. and conduciivity measurements only.)
0 ) I 2
Analyst o e
Concentration Parameter
- pH (S.U) AN | 26l | L0 A .
DO (mg/L) [ 7. R 2. ) -
Conductivity
CONTROL | {umboslem) KIAY o 313
: *Alkalini . C
UV-treated | . C;Cg;y/l,) L0 H <4
i *Hardness
(mg CaCO/L) g4 .
*Temperatare (°C) M .o EEY 4. A8 || Wb ‘
PH(SU) <430 | 7. 7:9Y4 761 7% %2
0 | DO (mg/L) Tt 2 . 7. 4
10.7% Conductivi : 4
*Temperature °C) § ~tM.& R "1%.0 —M\e ™. sl
pHE.U) 3 L9 785 Zelod | 7 %%
DO (m ) ':I ) » '0 ) h .
21.4% Conduetivity 97 2 ,
(umhos/em) 283 P , g9
*Temperature (°C) . & X 1% .0 ™. “15.0 ™S
. pH (S.U) 2.5 7'2& 7.8 a5 \ 7.-%0 NI
! 08 DO (mg/L) .8 . . P 7 1O
) 2.8% ‘| Conductivity
(umhos/cm) _ aﬂ . '
- *Temperature (°C) 5.0 0 WA
pH (5.U) 78/ 19
‘ | DO (mgL) 78 ‘4.0
85.6% Conductivity .
] (emhog/cm) A0
*Temperature (°C) S0 .
pH (S.U) 281 g
: DO (m 7-
b Conductivity
4 (umhos/cm) , 9
. *Alkalinity
. 100% (mg CaCO3/L) "2
’ *Hardness
! {mg CaCOy/L) . L
*TR chlorine (mg/L) 0O,
- *Temperature (°C) ’IS~L M
L pH (3.U) 7.0l | 339
' DO (mg/L) 78 '
Conductivity
§ (umhos/cﬂlL l «9:
; 100% #Alkalinity l.a\
Intake (mg CaCOs/L)
*Hardness
(mg CaCOs/L) )y I
*TR chlorine (mg/L) < 0.10 <0.10
*Femperature (°C) 5.0 | . S0 A4.S BOI| 946 1}
‘ Tnitial Final Initial Final Initial Final

Temperatures performed at the ﬁme of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
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Species: Pimephales promelas

Client: TVA/ Segu( xah Nuclear Plan& Qutfall 101a UV-treated

Date: 08-11-15
S

. Page 6 of 6

- Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
' 3 4 5
Analyst 23 g
Concen- | Parameter
tration
pH (S.U) .09 207 7 2 a8 77) 777 N
lgodgmg/kﬂ ) +6 X A 2. 480 d 7, 3.2
controp fumsem | 303 30 33 3a7
*Alkalinity
UV-treated § o a'cost) D \
*Hardness & ¢
{mg CaCOx/L) < &b . .
*Temperature (°C) w4 1,1\ ad .5 -3 . M. o ™4 24 o
pH (5.U) Yq 74y 1758 750 {777 | 2721 § 7.8 HS
DO(mgL) Q’@ 7- (3 . o 7’ 3 .,
10.7% C jvi 7
| (emhosfem)
*Temperature (°C) “$.0° 4. WY & pTIEY W,
pH (S.U) - ‘+ 8
21.4% 30 S S
A% onductivity
(umhoslc:r;) %3
*Temperature °C) | 15.Q 150
pH (S.U) J\6 7.23
0s% | DO (mg/L) Y .
8% Conductivity
(pmh:sjcl;l)_ 355 Qé q 265 .
*Temperature (°C) 1S.\ . d4 M-S 15.0
pH (S.U) N30 [ 7M0 1728 750 | 244
o5.6% DO (mp/L) ©o 3] /%9 [ .
6% Conductivity
(umhos/cll‘;ll) _@02 ) al? _‘ al _ =
*Temperature (°C) B.1 -l ) - __'LS-O ™.
pH (S.U) [ 7:§ ’ , 7 -%} Z- 7'[ 2:84 1AM
] 20dsmgﬁli?ty 94‘4 ) . . 8'. v ‘ .
‘onductivi
(umhos/om) ‘63 l qg ' {? I 3 T
o *Alkalinity :
-100% 'mg CaCOs/L -1\
*Hardni
(m, Cacegsle nTl"
#TR chlorine (mg/L) <0-10
*Yemperature (°C) o2y WD KT D C LY
pH (S.U) 7 AL 2 AX A 3.5¢
‘ 2odgmg@ D4 | &0 7 . . 32
onductivity .
'(pmhos/cml) 103 143 l O
100% *Alkalinity “1\
Intake 'mg CaCOs/L. ‘
: *Hardness -12_
(mg CaCOy1)
*n';R c‘lallorine (mg/L) _ 0.10 . .
*Temperature (°C) }'i-b 8.1 ‘j"‘lv XS, M. a1 M.
" Initial Final’ Initial Finak Initial Final Initial Final

ératures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Pagel. -

wreye Mdenlihity, hardness and total residual chlorine performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet
I . Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.

®
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TVA / Sequoyah Nuclear Plant, Outfall 101 - UV-treated

E
? fek August 11-18, 2015
Y e Pimephales promelas Chronic Whole Effluent Toxicity Test
S Cimep.
@ ; EPA-821-R-02-013, Method 1000.0
r .
oD
© @ Daily Chemical Analyses
(=] .
=h } EnvironmentalTesting Solutions, Inc. Project number: 10842
©
UT Concentration {Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Inidal Final Initial Final Initial Final Initial_ Final
pH (SU) 7.71 7.66 7.80 7.60 7.76 7.33 769 7.70 7.68 7.51 7.74 7.71 7.71 7.51
DO (mg/L) - 7.8 7.8 3.0 7.9 7.8 6.9 7.8 7.9 7.8 3.0 3.0 19
Conductivity (umhos/cm) 3251 i 310 313 307 2 317 5 313
Control [z Jkalinity (mg/L CaCO5) 60 iRy 59 3 604 ] g
Hardness (mg/L CaCO3) 82 i ! : 84 P e 86 e ;
Temperature (°C) 24.8 24.6 24.9 244 24.8 24.6 24.9 24,7 24.9 24.3 24.9 246 24.9 24.6
pH (SU) 7.70 7.68 7.84 761 780 732 7.69 744 7.59 7.50 777 7.1 7.81 7.45
1079 DO (mg/L) ‘ 78 8.0 19 18 6.9 13 1.9 19 8.1 3.0 79 78 72
7% [Conductivity (nmhos/cm) 310 300 e 00 204 301 A i 6
Temperatare (°C) 25.0 24.6 249 247 25.0 2144 249 24.6 25.0 244
pH (SU) 7.85 7.60 7.80 737 7.68 743 7.68 7.51 7.8 171
4% RO (mg/L) 8.0 79 7.8 6.9 7.9 3.0 7.9 3.1 8.0 7.9
27 |Conductivi hos/cm 287 G 289 [EER I ienk 283 [t 304 AT 290 S
Temperatare °C) 25.0 24.6 25.0 4.5 25.0 244 24.9 247 25.0 24.6
H (SU) 7.86 7.5 7.80 721 7.68 744 7.69 7.51 7.82 7.1
2.8% " |po mgm) 8| . 3.0 79 78 7.0 7.9 3.0 79 8.1 8.0 3.0
° Conductivity (uuhos/cm) 267\ 258 o 259 | B e 255 X 269 e 263 SRR
Temperature (°C) 24.8 24.4 25.0 24.3 25.0 24.7 25.1f 244 24.9 245 25.0 24.6
[pH (SU) 7.69 7.66 781 7.60 7.81 7.28 7.70 7.40 7.70 7.50 7.82 7.1
85.6% DO (mg/L) 7.8 7.9 8.1 7.9 7.8 7.0 8.0 3.0 7.9 8.1 8.0 8.0
6% Conductivi hos/cm PYE) EREs 206 [FEIERE 2048 : 202 [ 211 I
Temperature (°C) 24.8 244 25.0 24.6 25.0 24.7 25.1 24.6 25.0 24.7 25.0 243
pH (SU) 7.70 7.66 7.88 7.59 7.81 7.28 771 7.37 771 7.46 7.83 7a1] .
DO (mg/L) "~ 7.9 8.0 8.1 7.9 7.8 6.9 8.0 3.0 7.9 8.1 8.0 8.0
Conductivity (nmhos/cm) 198 A 187 ﬁm Z 186 183 193 = 194
100% Alkalinity (mg/L CaCO;) 69 o o 67 N 2
Hardness (mg/L CaCO;) 76 R 2 : 725 §
*Total Residual Chlorine (mg/L) <0.10 i IR <0.10 ; 2 <0.10 & :
Temperature (°C) 24.9 24.6 25.1 245 25.1 24.4 25.3 24.3 252 244 25.0 24.5 ) !
H (SU) 7.70 7.66 7.38 7.61 7.81 7.39 71 7.49 771 7.53 7.85 7.71 7.34 755
3.0 8.0 8.1 7.9 7.3] 6.6 8.1 8.0 7.9 8.1 3.0
203 [ T -185 183 ? 193 Eetraaog 190
100% Intake |Alkalinity (mg/l. CaCO;) 67 e 3 69 [HEY i 71 o
Hardness (mg/L CaCO,) PP et LT A T = 72 S
*Total Residual Chlorine (mp/L) <0.10 R ey e T <0.10[5 0 tergs oo ey <0.10 R
Temperature (°C) 25.0 24.5 25.0 24.5 25.0 24.6 252 24.6 25.1 244 25.1

*Note: Total resid

ual chlorine was petformed on non-treated Outfall 101 and Intake samples.

File: sqn101_081115chem-UV.xlsx

Entered by: J. Sumner
Reviewed by:




Page ,-H

Page l of Z-
. Alkalinity (SM 2320 B-1997)
Matrix: Water, RL = 1.0 mg CaCO,/L.
Analyst ™~ Time initiated 083>
Date analyzed | 9g. I V'S Titrate samples to Time completed | 09,0
| pH=4.5S.U.
Titrant normality and multiplier determination: ' . .
pH of Normality Nermality (V) of H;SO, pH Factor or Muitiplier
Delonized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)E = (N x 50000)/ 160 ml sample
water reference | standard ml ml ml =0.25/E =Nx500
$=458.U. | number number (E) | (acceptablerange = 0.0180 - 0.0220) .
L 5.3 |iNegia | W22 o1 | 123 iz _0.0205 10.2
Gm , CONech sV VO, }
" Laboritory confrol ;tra\ndarl‘cz e oimi ' :
Reference standard | Truevalue Sample . L -| Alkalinity (MV) | % RS=MV/TV x 100
number - av) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
" | (mgCaCOs/L) (ml) ml mi ml .. =90 to 110%)
| Ns& B 100 10 1123 (25(9.2 | (6.2 M 9.0,
Duplicate sample precision: )
, Sample - Alkalinity |- - %RPD =
Sample Sample ID volume | Begin.| End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)/2]} x 100
number | - (ml) ml ml ml ‘ _ (acceptable range =+ 10%)
WS | mrsd wo [awiBdlsal [0z !5 &
A Duplicate (B) 3 2-3‘.4 392 5.0 4 | D b’q —R00IVIS
Mairix spike récovery: ) A
Reference standard | Spike value | Sample . Spike alkalinity (A)
number (Svy volume | Begin | End | Total | Multiplier (mg CaCO3/L)
(g CaCOyL) |  (ml) ml ml ml. ,
\ NSHI 2~ 6D | 160 |33 |%0| 10| 10.2 116
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CsCOL) MV=A-B (aeceptablc range
(mg CaCO/L) =75 to 125%)
5 7 Y] 103:0).
Sample measurements:
, Sample volume | Begin | End | Total Alkalinity
Sa_mple number Sample ID (ml) mi ml ml Multiplier (mg CaCO4/L}
EOMIS | MRSW 100 | 380|439 49 162 )
0504 00 |G4 58 ez
. o
06ADIS 58 18| bo f |
1050 . e | 1O u.o Ll
0%t [MRSw WY 1 (18 (233 | 64 /1%
0%-10-S A \ 2 Y | RS 4.0 A
0R10- 158 2 3 ©_|s [354164 e
$0810.62- A SRt | 50 M [30% |32 @) S
\S0R12. 1 i = 4 38.0[4z.0[ 3.4 |1 1] 112

Page 61 of 95

Reviewed by: ‘ % |

Date reviewed: | 0O&)b 1S
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Page %2

Page lof V4

Alkalinity (SM 2320 B-1987)
Matrix: Water, RL = 1.0 mg CaCOs/L

Analyst | Time initiated \ walns
Date analyzed Ue l wis Titrate samp]es to Time completed sy
| pH=458.U.
- Titrant normality and multiplier determination: -
1 pHof Normality Normality (V) of H,SO, PH Factor or Multiplier
foni itrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E =(INx 50000)/ 100 ml sample
water reference | standard ml | T‘ﬂm“wrm’— =Nx500
=4,58\U. | number number (E) | (acceptable range=0.0180-U: ——t Y c
Laboratory control standard: _
Reference standard | True value Sample -| Alkalinity (MV) | % RS=MV/TVx 100
number : (TV) volume | Begin | End.| Total | Multiplier (mg CaCO4/L) . {acceptable range
: (mg CaCO¥/L) (ml) ml mi ml . Co =90 to 110%)
| NSSE 1 B 100 100 /DD |95 | Qs | (02 43 43.4)
Duplicate sample preci.s'ién:
Sample |- C 1 * Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOsy/L) {(S - D) /[(S+D)22]} x 100
number [T VA (ml) ml ml ml ) (acceptable range == 10%)
wognt-d SR It 3 | 50 [4S |1 (3 w2 [ 13 . |
‘L Duplicate (B) s J i3, 3 o g 30 i 3 D 13 ~200 IS
Matrix spike recovery: ! - .
Reference standard | Spike value | Sample ' ~ Spike alkalinity.(A)
number (sV) volume | Begin | End | Total | Multiplier {mg CaCQy/L)
(mg CaCOy1L) (mb) ml “ml ml :
| NS ited joo | oD |32 |28 82 () 2 11
Sample alkelinity (B) | Measured spikevalne (MV) | %R = X
. (mg CaCO3/L) MV=A-B : (acceptable range
ii : ‘ g (mg CaCO,/L) =175 to 125%)
£ ' 13 03 93,07,
. Sample measurements:
i : Sample volume | Begin | End | Total Alkafinity
m}' Sample number Sample ID (ml) 'ml mi ml Multiplier (mg CaCOy/L)
: soRio.or [NASROINTUWY] 8D | A5 |8 35 1@ 1oz | 03
" 1S0412.\L 2 20 |82 3d ba
1508 - 0% I 3 202 (%3] 35 !
15 6818.0) YA San {0 Aa %)) 3V (] g
sogrze |y 2| 360 (1Y | %I (0
\SogMl. o8 - 1384 {420 | 30 1 33
| \so8i0.0\ VA SaN1o U | 2o |Usd | 3. 7
| 0121 | z fa | b2 33 [P
$oeiy. o8 = - Ub.z | dn3| 35 |- Ed

Reviewed by: | K ‘ Date reviewed:

SOP C6 — Exhibit C6.1. revision 01-01-13
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Page vz

[ ]
G
g Page b of 2
@ b g
@ n [ Testing Solutions, Inc. ]
Hardness (SM 2340 C-1997)
' RL = 1.0 mg CaCO,/L ) : .
Aualyst |L_ ' Time initiated | .JOXF
Date analyzed | D@ |61 Time completed | 03
Titrant normality and multiplier determination: . _
Titrant | Normality check | Begin End Total Normality (N) of EDTA pH Factor or Muitiplier
reference standard Cml m {. ml =0.2/E : = (V'3 50000)/ 50 m} sample
number number ' (E) (acceptable range = 0.0180 - 0.0220) = Nx 1000
* lnevs] wgwesifoo loofwo | 90209 20.0
Laboratory control standard: - ,
1 Reference standard | Truevalue | Sample |- . .- Hardness (MV) |- % RS=MV / TV 1100
g number (TVv) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
LB . : (mg CaCOYL) | (ml) ml_ | ml| ml =98 to 110%)
\NSSI330[ 40 30 | joo |IAG] 30 | 400D HO /0607,
- A Duplicite sample precision: :
i ’ Sample ) Hardness %RPD =
: g: Sample Sample ID volume | Begin | End | Total | Multiplier { (mgCaCOQy/L) {(S - D) /{(S+D)22]}. x 100
;“ number (ml) ml ml ml A .
| r 001245 | MYgW S0 130 i |44 | 200 |° B2
T 4 g ldez|d2] 84 | dmqpe K47
Matrix spike recovery: ‘ '
Reference standard | Spike value | Sample ’ : Spike hardness (A)
number sY) volume | Begin | End | Total | Multiplier {mg CaCO3/L)
{mg CaCOy/L) (mh) ml ml m | .
| INsC1336] 40 | Bp At 1433 b2 | R0.0 {20
L Sample har&ness (B) Measured spike valze (MV) % R=MV/SVx100
(mg CaCOs/L) MV=A-B . (acceptable range
- _ (mg CaCO/L) =15 to 125%)
Sample measurements: , .
£ : Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml “ml Multiplier (mg CaCOs/L)
: = Blank . ~
T TV=ND (should be = 0 mg CaCO4/L) 50 0'0 0.0 0.9 0.0 i w
| 082S Mrsw) 293 | o | 43| &0
00,005 | A0 [ DT | 43 Qe
6010 A 302 |35 | 42 8y
@Biolke | 4 , %] |75 | 4y 90
af0d-t¢ |MHswW OV AS 1430 | 4.4 8z
08105 A [ 2 fiv |42 8 4.2 8y
Q8015 R l 3 \ 06 jd3 |43 &
\Sogrz £\ { = J  Jerlectolt 1| Iz
B Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: l A\ I Date reviewed L 08§-1S-15 J
VA : .
Page 63 of 95 SOP C7 — Exhibit C7.1. revision 01-01-13 -




Page b3

o
g
'Y Page  A-of 2
@
’ @ Environmental Testing Sclutions, tnc.
Hardmness (SM 2340 C-1997)
' RL = 1.0 mg CaCO,/L
Analyst | |A, . ' Time initiated [\ (9SS
Date analyzed | US\Q € Time completed TN
- Titrant normality and multiplier determination:
" Titran i eck | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard B L s O =0.2/E ] = (N x 50000)/ 50 ml sample
number number 'WW = N x 1000
: —u 08ISIS

Laboratory control statidard:

Hardness (MV)

Page 64 of 95

Reference standard | Truevalue | Sample - -% RS=MV/TV x100
Pk * pumber avy volume | Begin | End | Total | Multiplier | (mgCaCOs/L) (acceptable range

' (mg C2COL) |  (ml) m_ | ml | m - =90 to 110%)
\ )stggg 40 0 |ep | o 2o | 200 40 (0a0).
Duplicate sample precision:

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

) woat Seeioy 3 |25 [ 100 [Ne e (@ 260 |5 4,

L. Duplicate (B) J “_e ) ‘3'0 i 5*6 [ .L D 32
Mairix spike recovery:
Reference standard | Spike value | Sample : Spike hardness (A)
number sV volume | Begin | End | Total | Multiplier {mg CaCQs/L) - -
(mg CaCO3/L) (ml) ml ml ‘ml .
Insozad 80 | 2zS |h@ [Be] %8 2 20 IS0
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCO4/L) MV=A-B (acceptable range
. (mg CaCOy/L) - =75 to 125%)
e 28 . g19).
Sample measurements: .
Sample volnme | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml mi Multiplier _{mg CaCOy/L)
, Blank —il
WWU‘E@&COM , _ , /s
oty [TVASBWIWL| 28  |1S¥ |Re\d 2 200 Fu
1S g1zt i Z Ry | Bd | 1.0 1z
| \sopu.of I3 lad .24 32
156416.07 TIVASOWL BT ) A2 | B.0! 1.& 32
1Sogrz- L | 2 %0 WG| 0 12
otk 64 ! 3 2.0 |2 18 iz
Sogin.or [TVASEN INTM | A | 84| 19 E7)
15081 \2- 1 2 288 [H3 ] 18 32
Note: If >15ml of titrant is used, saxﬁple mustbe diluted. Reviewed by: | v | Date reviewed } 08151 |
. a \ 0

SOP C7 — Exhibit C7.1. revision 01-01-13
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Page "¢
Page_ | of {
@ '
& 2
&
@g.
@ Environmental Testing Solutions, Inc. i
Total Residual Chlorine (ORION-1977) -
Matrix: Water, RL =0.10mg/L
. Meter: Accumet Mode] AR25 pH/Ion Meter
Analyst N(, - lodide reagent: | I §
Date analyzed (R —(]~ 15 . : © Acid reagent: /R (q‘f !
Calibration: B ' |
0.10 mg/L,
Reference standard number NVSS 133
Millivolts (mV) ?]35 3

Note: For samples with a residual chiorine of > 1.0 mg,/L, the samples muﬁe diluted to be within the calibration range, . —

Laboratory control standard:

Reference standard _ True value (TV) Measured value (MV)
number ~_ (mg/L) (mg/L)

TNSS 1333 0.50 | O.ugs

Duplicate sample precision:

Sample . Sample ID Sample characteristics Residual chlorine
number : (mg/L)
|60 10. 6\ Tin e 0\
N Duplicate
Sample measurements:
Sample - Sample ID

ber

Reagent Blank
IS8 10.DZ |tvn|son weake

/

/ /
el i .
< — . : oPIl J4~

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) uniess 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 t0 110%)

TEL )33 0.50 O.4e8 B.b %
' Reviewed by _%_n_r;_
Date reviewed: | () &1 I~

SOP C8 — Exhibit C8.1, revision 01-01-13
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Total Residual Chiorine (ORION-1977)
.. Matrix: Water, RL =0.10 mg/L
Méter: Accumet Model-AR25 pH/Ton Meter

Todid

(mg/L)

True value (TV)

0.50

. _.ME'_licaie, sample precision:

Safaple Sample ID S'an‘ipfe'cha:r;ic'teristic_s
number N e
150en.0) Anseews  ADcoler Cleuc- §
1 Duplicate '

Note: All samples were andlyzed in excess of EPA recommended holding time (15 minutes) unless otherwise nof

Laboratory control standard:

Sample measurements: _
-Sample ID
Reagent Blank K
AL b2 freeserson) [Pdle ton Clear Putider.
00108 P P —Slity-dosdy—purtie
hspen:02-| ﬁ;@@wu& Mo coor CJege pm)dq
\6136“.0"& dl\llﬂlﬂ Ne C.O,b’ Ueor
\Guez.or | Acen 00S Mo @lof  Ueer
Vspgiz.oz | acex Pale Fan  clear
henerz. 03 [aven [Pk velo glesr  pan
Iewerz.on | Dawas e Yon  Llesr ‘
\svarz.08 McGuige 05, _.HM‘EM\ deur

Reference standard True value (TV) Méasured value (MV)
. number (mg/L) (mg/L)
AVEL NS 0.50 O, 44

Page 66 of 95
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ianmantal Testing Solutions, Inc.

Total Residual Chiorine (CRION-1977)
Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Jodide reagent: \
Acid reagent: \

lIO mg/L 1.00 mg&

v

or samples with a residual chlorine of > 1.0 mg/L, the samples must be Gl © be within the calibration range.

Laboratory control standard:

Reference standard - ;I‘rﬁe value (TV) Measured value (MV) | % RS=MV/TVx100
nuinber / (mg/L) (mg/L) {acceptable range =90 to 110%)
' ' — Vb oty

Duplicate sample precision: . _
Sample Sample ID Sample characteristics Residual chlorine

<%RPD = {(S - D) /[(S+D)/2]} x 100

number qu . (mg/L) . __(acceptable range =+ 10%) .
15081200 | (WE Poke o lest | SLoooXs RN
L Duplicate DLoeol)ls — Jooen |
Sample measurements: . ) ' S
" Sample Sample ID Sample characteristics Residual chlorine -
number me/L) 5
Reagent Blank Neosull ™
louenoy | Ewerenms Mo @bt car |L6oor78

i Een0d | woon mce,—@}&’e Vellor ¢le
Isusews | Mcewre 0ol PO Golor . Clear partides KO, 000577
le2.10 Y 00 Dele yellow (leer Gogf

| [leoent [vialsem o ale_fen  clesr | L000945~

oziz. L womwe  |fule fon  glar Pk Koo

e ) ] —/_ .

= - “___/1)(,05’(&(5‘ ‘
—— =R S

l Note: All samples were analyzed in_exx:@ss of EPA recommended holding time (15 minutes) unless otherwise noted.

Laboratory-control standard: '

I Reference standard ' True value (TV) - . Measured value (MYV) % RS=MV/TVx 100 -

L number (mg/L) , (mg/L) (aﬂ:_eptable range = 90 to 110%)

L DnssS 1233 0.50 0. Uug87 q7.u7,

. ' Reviewed by | W/

Date reviewed

SOP C8 — Exhibit C8.1, revision 01-01-13
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Page "”L
Page d of 1§

- -
“Environmental Testing Solutlons, Inc,

Total Residual Chlorine (ORION-1977)
Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter

Aty W___ﬁ Todide reagent: | TR %%0

Date analyzed [O8 ~1§~15 : Acid reagent: [EWR ¢ |
Calibration |

0.10 mg/L. 1.60 mg/L mV Change

- — sugeested range = 26 to 30 mV
| Reference standard number ANV 1303 IVEIRS
Pillivoles mv) %75. § . Y b.b

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

Laboratory control standard:

Reference standard - True value (TV) Measured value (MV) [. % RS=MV/TVx100
number (mg/L) . {mg/L) | (acceptable range =90 to 110%)
TNSS 1303 0,50 - - DU %.4 2
Duplicate sample precision: .
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number . . ' ‘(.!ng/L) (acceptable range = £ 10%)
oot o8 runlsan i tloe Llear | S<LO:o07i0
\ Duplicate DL, 006U} s NG O
. Sample measurements: _ ‘
Sample - SampleID ' Sample characteristics Residual chlorine

number - ;
5 Reagent Blank T s e R 8.3y {
LS00 O TVF\!SQQ h_ﬁ'ﬂ“_?, -@&‘L N!A Clear £ 0.60514

1 ‘ :
P < ______ M 090 <

Note: All samples were analyzed 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/TVx100
number (mg/L) - (mg/L) (acceptable ¥ange = 90 to 110%)
| VS 1333 0.50 0477 89 %
Reviewed by

Date reviewed 0§.1S-1§5 -

SOP C8 — Exhibit C8.1, revision 01-01-13
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Sequoyah Nuclear Plant Biomonitoring
August 11 — 18, 2015

Appendix D

Reference Toxicant Test and
Control Chart




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

L J
&
®
®
@

Environmental Testing Solutions, Inc.

1.0 T T e N Y I L e
05 I USEPA Control Limits (+ 2 Standard Dewatlons) 1

0.8 |-

.
07 -l ..--n.-n--.....,,....,,'.--0--0-..--..;.-.....,..0' _
- ssen

0.6 - ‘ | i
0.5 ' : -
I 1 | ] ! 1 1 | ] 1 ] | | | 1 | 1 I 1 1 I ]

1'4 T I I 1 I [ I I I | 1 I 1 1 T T | IR T I
12k USEPA Warning and Control Limits (75" and 90" Percentile CVs) ]
E F o eesmessssssanennrsisirossn it T I e T
o 1.0 N _ 4
= i | | .
w OB o= eSS G -t e
J ! , | 1
: > 0.6 " =
m i et et o & e e — o ¢ i £ P — ¢+ ¢ S § ) S b ) P T h % § 8 e % oy | o Sy — 0 — ) — — — — 1 o — -
2 0‘4 . seserosrSEIIRIRY *rssevansese .|o'o--.----oq-'-v---v-o----------con. ----- PEERBREIIBIEIINOPIOEIIVEIERS ssvenrvece |
] | 1 1 | 1 | 1 ! l .J 1 1 ] 1 1 | | ! 1 ]

14 T T ) | 1 I [ J ! I ! i 1 1 | f 1 i T T
12 - .
1.0 - -
08 i~ .
0.6 [ -
04 - -

] 1 1 } | 1 J l [ 1 1 1 1 l I ] | I [ ]

d,w“" M oM 0 0 9 9 P 0 08 0 0 g

/ Test date '

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

that would cause a 25% reduction in P:mephales growth for the test populatlon
— —  Centraf Tendency {mean ICyc}

“todepandeat™
l.wnvby
Kaliny E Kemnan:

- Warning Limits (mean ICo5£5p, 99 OF Sa.75)

Graphs genanted from assoclated exce! spraadshact.

Control Limits (mean ICyg £ S A.25 Sp g OF 2 Standard Deviations) o oest antaradby: | Sumrer

by:
N

" g
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) & .
Q & Pimephales promelas
: & Chronic Reference Toxicant Control Chart
= @ Environmental Testing Solutions, Inc.
]
* .
8 . State and USEPA {aboratory Laboratary USEPA ! USEPA
Testnumber  Testdate 7-day ICss cT 5 Control Limi Sp10 Warning Limits Sazs Contro! Limits Suas Warning Limits Saso Cantrol Limits v
e/t kd} (/1 KCl} cT-25  CT+28 CT-Sp  CT+Saio CT-Sp5  CT+5a2s CT-Spys  CT+5as5 CT-Spgg CT+Sam
1 06-03-14 0.76 0.76 . 0.05 0.65_ 40. 6 0.09 0.66 0.85 0.16 0.60 0.91 0.29 047 1.04 0.34 0.42 1.10 007
2 06-10-14 0.79 0.76 0,05 0.65 0.86 0.03 a.67 0.85 0.16 0.60 091 0.29 0.47 1.04 0.34 042 .10 0.07
3 06-19-14 0.76 0.76 0.05 0.65 0.86 0.08 0.66 0.85 0.16 0.60 0,91 0.29 047 104 - 034 0.42 110 0.07
4 07-08-14 0.74 0.76 0.05 0.67 0. 0.09 0.67 0.85 0.16 0.60 0.92 0.29 047 1.05 0.34 0.42 110 . 006
5 . 08-05-14 0.86 0.76 0.05 0.66 0.36 0.08 0.67 0.86 0.16 080 0.93 0.29 0.47 1.06 0.34 0.42 111 007
6 T 081214 0.82 0.77 0.05 0.67 0.87 0.09 0.68 0.86 0.16 a.61 0.93 0.29 0.48 106 0.35 0.42 112 0.07
7 03-09-14 0.81 0.77 .05 0.67 0.87 009 0.68 0.87 0.16 0.61 0.94 0.29 0.48 1.07 035 . 043 112 0.07
8 10-07-14 0.77 D.78 0.05 0.69 087 0.09 a.e8 0.87 0.16 0,61 0.94 Q.30 0.48 1.07 035 043 113 0.06
9 11-04-14 0.82 0.78 0.05 0.68 0.87 0.09 0.68 0.87 0.16 0.61 0.94 0.30 0.48 1.07 035 043 113 006
10 12-02-14 0.74 0.78 Q.04 0.68 087 0.09 0.69 0.87 0.16 Q.61 0.94 0.30 0.48 1.07 0.35 043 113 0.06
11 01-13-15 0.76 0.78 a.04 0.70 0.86 0.08 0,69 0.87 0.16 0.62 0.94 0.30 048 108 0.35 0.43 113 0.05
12 01-21-15 0.81 0.78 0,04 0.70 0.87 0.09 0.69 0.88 0.16 0.62 0.95 0.30 049 1.08 035 - D.43 113 D.05
13 02-03-15 0.74 .78 o.0a 0.69 0.87 0.03 068 0.87 0.16 0.62 094 0.30 0.48 1.08 035 0.43 113 0.05
14 02-03-15 0.78 078 - 0.04 0.69 0.86 0.09 0,69 a.87 016 0.61 0.94 0.30 0.48 1.07 035 043 113 0.05
15 04-07-15 0.81 0.78 a.04 0,71 U.iﬁ D.09 0.59 0.8 0.16 0.62 095 . 030 0.49 108 035 043 1.14 0.05
16 05-05-15 0.81 078 c.04 0.71 . 0.86 0.09 0.69 088 0.16 0.62 0.95 . 0.30 0.48 1.08 035 0.43 113 0.05
17 06-09-15 0.82 Q.78 .04 0.71 0.&6 0.09 0.69 088" 0.16 0.62 0.95 030 049 1.08 0.35 0.43 114 0.05
18 07-14-15 0.78 0.78 0.04 071 0.36 T 0.09 0.69 038 a0.16 0.62 0.95 0.30 0.43 1.08 035 043 1.14 .05
19 08-04-15 0.83 0.79 0.08 0.71 0.86 0.09 0.59 o088 0.16 0.62 0.95 030 0.49 1.08 0.35 0.43 114 0.05
20 08-11-15 = 081 0.72 0.03 0.72 0.86 0.09 0.70 0.89 0.17 0.62 0.96 0.30 0.4¢ 1.0 036 043 1.15 0.04
Note: 7-d IC,5 = 7-day 25% inbibition concentration. An estimation of the cancentration of potassium chloride that would cause a 25% reduction in Pitnephales growth for the test population.
CT = Central tendency (mean 1Cps). :
5= Standard deviation of the JCys values.
Laboratory Control and Waming Limits .
Laboratory contro! and waming limits were established using the standard deviation of the ICs values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the control and warning limits
recommended by USEPA for the test method and endpoint.
Sas0= Standard deviation corr ding to the 10" percentile CV.| (Sas0=0.12}
Sy.25 = Standard deviation corresponding to the 25% percentile V. (Sazs=0.21}
USEPA Control and Warming Limits
5475 = Standard deviation corresponding to the 75™ percentile CV.[{ x5 = 0.38)
. Sp.50= Standard deviation corresponding to the 90™ percentile CV.| (Sago= 0.45)
CV= Coefficient of varfatlon of the [Cys values.
USEPA. 20'00- Und and A ing for Method Variability in Whole Effluent Toxidity Applicationa Under the Naticnal Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Envir (P Agency, Cindil i, OH,

File: ppkeler_0BT115.xtsx
Entered by: J. $umner
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il Environmental Testing Solutlons, Inc.

Pimephales promelas
Chronic Reference Toxicant Control Chart

~ Precision of Endpoint Measurements
Organism Source: Aquatox, Inc.

12577 1 T T T T T T T T T T T T T T T T T ]
= 1.00 | -
£ © C ]
2 c r :
e = 075 .
O w© - ]
— el 5 .
o - - -
5 £ 050F -
55 f ]
o g - ]
' —.0.25 ~
. X N
: L | | ] } | | ] L ] | | ] ] | | | 1 I | I
r ) { I ] I ! I [ [ | I | } | | | | ! ] | I B
g 0 — -
g < [ Kentucky Acceptance Limit (< 30.0%) ]
N | :
£ 20[ .
> 3 B seenen spubioccarosnsesendbrnse 7]
‘8 “é ’ : .."'0-00..........-‘-o| XL LA L d L Y X oo :
dpad
§8 10f ]
[3] S - -
E e i o8 oov?®® eote sneneserIOeenny j
g = oo L S L I I T T LA L A RPeSssrssssrnnn, “Psessusnsnsasnuss _‘
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o ] | | | | | ] | | ) ! | | [ 1] | ] | | | -
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30 e e e e e e b a8 bt —- ot 4 — ¢ | A & 7 —r § — @ — 5 ¢ b § — & & — 5+ § o # § — 1 — r —_
- USEPA Upper PMSD Bound (90 percentlle<30 0%) ' -
S\S 20 - e .'...,,.....---o-vo.'o--..---o-u-.-.. ]
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g ov‘ o o o° ettt

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 significant.

Central Tendency (meén Control Growth, CV, or PMSD)
Control Limits (mean Control Growth, CV, or PMSD + 2 Standard Deviations)
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Testing

Inc,

Pimephales promelas

Precision of Endpoint Measurements

Chronic Reference Toxicant Data |

Control Mean

. Control
Testnumber  Testdate Survival Growth cr oV cr MSD PMSD cT
' (%) (mgflarvae) " f;';‘/’l::g;‘”‘“ (%) G:;’Ltc'f 2;":'%) ©)  for PMSD (%)
1 06-03-14 100 0.672 6.2 0.10 14.2
2 06-10-14 100 0.723 0.697 103 8.2 0.11 15.9 15.0
, 3 06-19-14 100 0.715 0.703 5.9 7.5 0.09 13.2 14.4
4 07-08-14 100 0.631 0.685 83 7.7 0.06 5.0 13.1
5 08-05-14 100 0.560 0.660 9.0 7.9 0.07 i3.3 13.1
6 08-12-14 100 0.694 0,666 2.6 7.0 0.11 15.6 13.5
7 09-09-14 100 0.622 0.660 11.7 7.7 0.10 15.7 13.8
8 10-07-14 100 0.617 0.654 11.6 8.2 0.11 17.2 14.2
9 11-04-14 100 0.627 0.651 5.6 7.9 0.05 8.6 13.6
10 12-02-14 100 0.712 0.657 8.2 7.9 0.09 12,6 135
11 01-13-15 100 0.551 0.648 8.7 ‘8.0 0.06 10.8 133
12 01-21-15 100 0.540 0.639 10.9 8.2 0.08 14.7 134
13 02-03-15 100 0.585 0.635 13.7 8.7 0.08 135 134
14 02-03-15 100 0.607 0.633 5.5 8.4 0.07 12,2 13.3
15 04-07-15 100 0.520 0.625 43 8.2 0.06 121 13.2
16 05-05-15 97.5 0.536 0.620 13.0 8.5 0.07 12.7 13.2
17 06-09-15 100 - 0.534 0.615 25 8.1 0.05 10.2 13.0
18 07-14-15 100 0.556 0.611 4,6 7.9 0.10 17.5 13.3
19 08-04-15 100 0.539 0.607 11.9 8.1 0.07 12.1 13.2
20 08-11-15 100 0:600 —0:607 78 81 G:06 O 136
Note: CV = Coefficient of variation for contro) growth.

Lower CV bound determined by USEPA (10" percentile) =3.5%.
Upper CV bound determined by USEPA (90".‘ percentile) = 20%

MSD = Minlmum Significant Difference

PMSD = Percent Minimurn Significant Difference
PMSD Is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be

declared statistically significant In a whole effluent toxiclty test.

Lower PMSD bound determined by USEPA (10" percentile) = 12%.
Upper PMSD bound determined by USEPA (90" percentile) =30%.
CT = Central Tendancy (mean Cantrol Growth, CV, or PMSD)

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Efiminatlon 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 Protectlon Agency, Cincinnatl, OH.

Indepandent
Raview by
Kellay E Keanant
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l;% Enviranmental Testing Soluttons, Inc.

Potassium Chleride Chronic Refere_née Toxicant Test
(EPA-821-R-02-013 Method 10060.0)

Species: Pimephales promelas
: : PpKCICR Test Number: 304

Page 1 of 6

I

Page 74 of 95

' ) Dilution preparation information: - Comments:
E KCI Stock INSS number: - INSS W00
ol Stock preparation: 50 g KCIL:
. - - Dissolve 50 g KCI in 1-L Milli-Q water.
t Dilution prep (mg/L) 300 450 600 750 900 1050 -
E P Stock volume (mL) 6 9 12 15 18 21 ]
I Diluent volume (mL) 994 991 938 985 982 979
Total volume (mL) 1000 | 1000 1000 1000 1000 | . 1000
Test organism information: . | Test information: ™~ .
Orpanismager———————— R0 A NOMS > ——— | Randomiai R
Date and times organisms were 020G VDO V100 Incubator number and - g .
born between: shelf location: ;
Organism source: ATOX Batch Pp: O&-1D\§ Artemia CHM number; CHMS836
] Drying information for weight
¢ determination:
| Transfer vessel information; pH= 1.D S.U. Date / Time in oven: 68-1145 _toro
: Temperature= - A  °C Initial oven temperature: W'C
‘ . Average transfer volume: 0.1749 mL Date / Time out of oven: 14-1$ 104D
' Final oven temperature: . b€
i ; : Total drying time: /Ms .
RE Daily feeding and renewal information: - /
g Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
; : . or termination batch used
) Time Analyst Time Analyst Time Analyst .
0 | 081115 w5 " | wdo | ¥ oo | A oL-AS
S L2 E 2 N - N O O S Y Y % oot | Y| okl
_, 2 loewis | oowp | o | vamy 1w | YU | ogaoeisa
3 08-14-15 ons | X VNS | 1500 3{ 04-10°1S A
5:- X u‘ U - .
4 08-15-15 080% &4 wos 34 1008 W | ok-10-188
: 5 08-16-15 ok0S L ™Mo s " Wes | (}f‘. oS R
| 6 | o715 | o s | 4 1000 | A [ o&10-59
7 08-18-15 : oed | W
VN
Control information: Acceptence ariterie. | Summary of test endpoints:
% Mortality: 01. £20% 7-day LCsp 4. L
Average weight per initial larvae: 0.L00 NOEC LI0'a)
_ Average weight per surviving larvae: | 0-L00 > 0.25 mg/larvae LOEC 150
In:ucnduni ! ChV b“o’ &
r.m;‘:..:.::-m ICZS ‘a

SOP AT21 — Exhibit AT21.1, revision 11-01-14
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Species: Pimephales promelas

PpKCICR Test Number: 304

Page 2 of 6

Suryival and Growth Data
Day Control 300 mﬁ KCVL 450 mg KCVL
A |'B C D E F G H I J K L
° 10 10 10 10 10 10 10 10°] 10 10 10 10
1 0| 'O 10| IO] 10| 1O 70| O] O|/0 | ¢Q! 10
2 ol tlto|w]w|toftw] o] w]t]|10]10]
’ v |to|to] ‘O] to |00 | 0] 0| 10[(0 |10
* 101w 1] o tof ol 0] (0] tof o]0
i 5 lp |10 | O[O {IO [ID| (o to]tD[1O] /0] 0
B 6 oo fw [toftolioftolioltoltofmo]d
. 7 o] tof o {0 ] o] wfw]w}o|o ||
. A =Pan weight (mg), | ’
to Tray color-code:: LQM‘_B"’(. :
- 'ﬁ”ﬁé‘é-;g 0.0 [ib.14 Ib-3 [I3M3 1)t} .75 (1.1 15.99 [1o. 19 [1b.33 {1o.3415.00
5, =Pan+La i i ‘ | |
gn:xy‘;'::%;v&imgm(mg) 2\.42[22.53]22.16 (VA B|23.3 [23.0,, L2.01 [22.39 [22.33[24Bbo[2) Q3 | 2044
‘ C =Larvae weight (mg) =B -A ) .
. o _ Py P A S AR AR BRI Bl bt
s fzal:' xlcul ted. U‘ )
{“ wf;i'/;'ft per initial number of larvae (mg)
= nitial number of larvae :
. ol ol o PSP
{ Al{z:; ::lcula_ted. H‘ : é.g’ 0}9) 09 0‘@ bl:’ é?
- Average weight per initial | Percent : :
; number of larvae (mg) reduction ~-5.L7. 0.5\ .47,
from control
4)

Indapgandent
Reviaw by
Kalley E, Xamnsnt

Commeﬁt 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:

~

Page 75 of 95
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Species: Pimephales promelas o PpKCICR Test Number: 304

Survival and Growth Data

Day ' 600 mg KCVL 750 mg KCI/L 900 mg XCI/L

M N O P Q R S T U \4 W X
0 10 10 10 10 10 10 ] 10 10‘ 10 10 10 . 10
1 lo|to | o] | o] | o] 0] #4104 0
2 O|lad || o] lw|[wfe|n|e o
3 1ol &l ] tof tof 10} to] w] & |a*| & |10
’ o] a|to|rofo|tolio]m]s|a e
c o] 4| to] o fa® a4 g% 10 ] & | g & | g¥
¢ b4 lwlwfala |4 [1ofjs|8&[&]14
7 | afwofat] gt ¢*la |4 S| %0

A =Pan weight (mg), ,

ety gl 47 607 (587 N {1543 1557 20 Jut5 5991206 633 '5'77H

Date: =04~

B =Pan + Larvae weight (mg)
Analyst: Ae

Pate: _ 0% 19-15
C=Larvae weight (mg)=B - A

228 (2140 [21.68 | 26,13 [20.20 2092 |21.92020.52 .31 8.24 [20.00 1943

s.61[5.%  wor (S84l 4.a1(s.as 52| 5.5 341 a0k [3.148 | 8.8

Hand ealculated.
Analyst: \?_()Lv—

Weight per initial number of larvae (mg)

= C /Initial number of larvae . . A o \ A N A & " % é’
: N &y A A )

Hand calculated. 0| 2| P % \J A N7 & b ny ~

Analyst: __- ;\S \’ ~— 0‘? o v} 0‘? 0?\ 0.“ 0-% o ()] o O:b o

Average welght per initial | Percent ’ .
number of larvae (mg) reduction o' 5‘\\.‘ Y 27, 0.53% 1017 0.3%1 do. 7.
from control . *

(%) . .

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

Comments:

Independent
Raviaw by
Kaltay E. Kaunan:

A
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&3 EnvironmentalTesting Solutlons, Inc.

Species: Pimephales Qro;helas '

PpKCICR Test Number: 304

Page 4 of 6

Survival and Growth Data
" Day 1050 mg KCVL
: Y Z AA | BB
0 0] 10/ 1] 10
1 W a4
2 A
| |b |
3 SQ& S.& (_p S l&
T ) qv& q_id. S\i g
3 d | 344 °"‘_ g
¢ 4| 3|3 s
¥
;: 7 ‘2?{ i ;2. IW\ “‘*
: A =Pan weight (mg) ' 2 . .
o T | tH v '
oo e Bs ey Lo lo.84 |15
i Date: _QR-03-~16
’J B =Pan + Larype weight (mg) .S 1L cq
Analyst: . Maha 15 1%, \5,
. Date: __ O%\AAS Vo LH | 2
i C= Larvae weight (ng) =B—A . »
Hand calculated. 0.40/ 0 'qs 03| obbe
s e
‘ } Weight per initial number of larvae (mg)
= C/ Initial number of larvae O (_’ - N
i Hand caleulated. 8\ Y
; ‘ An#lyst: L\\'\'\-—-" ng\ Q" Uﬁ DP
' Average weight per initial | Percent
X number of larvae (mg) ;cductiontr l 6. oft 8(7-57-
o rom control
i (%)

Kolley E. Kasramt

I

Comment codes: ¢ = clear, d =dead, fg.= fungus, k =killed, m = missing, sk = sick, sm = unusually small,

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

Comments:
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Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1000.0

USEPA. 20023, 2001b. Final Report; Interlaboratory Variabifity Study of EPA Short-term Chronie agd Acute Whole Efffuent Toxicity Test Metheds, Vol

Lower PMSD bound determined by USEPA {10th percentile) = 123%. .
Upper PMSD baund deterimined by USEPA {30th pereentite) = 30%.

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number: 308
Environmental Testing Solutions, Inc. Test datest August 11-18, 2015
Jconcentration (me/LKC)|  Repiicats itfe! numbarof | Anxinumberof |AzPanwelght{mg)| B=Pan+|anae [larvas weight (mpi=] Walght /Surdving  |Meen walght/ Sundving| Coefficlent of varintion [Welght / InRiul number of |#ean turvival (x)] Mstn weight/ laltiel | Cosfliclant of varletion| Poroont raduction from
lorvae * Inrvae welght {mg) A-B numbor of {arveo (mg) | numberoflarvme {mg) | 1Mess weigkt parauriving “larvma {mg) numbar of srvae control {¥%)
el ot lsrva) (X) {mg)
A 10 10 16,05 . 2141 5.37 0.537 0.537
B 10 10 16.19 22, 6.34 0.634 0.634
ontrol . g 0600 . 8 N licable
¢ C 10 10 16.26 22.15 5.50 0530 a.600 78 0.590 1000 20 7 ot applicab
D 10 10 13.43 19.20 537 0.637 0.637
E 10 10 1541 23, 6.72 0.672 0.672
3 10 10 - 1675 23.05 6.31 0.631 0.631
0,63 .4 0633 .4 5.6
300 [ 10 10 16.12 22.01 5.89 0.589 ? 5 0.589 1000 s
H 10 10 15.99 2.3 6.40 0.640 0.640
] 10 10 16.19 2z.§ 6.14 0.614 0.614
3 10 30 1633 21 5.53 0.553 0.553
! X 0.567 6 4
a0 K 10 10 1639 2158 5.59 0.559 0567 58 0.558 000 56 s 5
L 10 10 15.01 20448 5.43 0.543 0.543
M 10 10 16.70 2237 5.67 0.567 0.567
N 10 9 16.07 2148 5.39 0.599 0.539
0.605 0 0.574 7 I3
- 600 0 10 10 15.87 2188 6.01 0,501 5 0.601 0 & 3
P 0 9 14.24 20.1B 5.89 0,654 0.589
Q 0] 8 15.43 2030 487 0.609 0487
R 10 8 15,57 20.8 5.25 0.656 0,525
0.630 33 85.0 0.535 2.0 10.7
70 S 10 9 16,20 1.5 5.72 0.636 0.572
T 10 9 14.95 0, 557 0.619 0.557
u 10 5 15.84 1931 3.47 0.694 0347 °
v 10 3 15.06 1878 3.18 0.636 0318
X : . .8
900 W T 5 1633 2641 o o) 0.628 10.2 o378 57.5 03s7 8.7 40
- X, 10 § 15.77 1963 3.86 0.643 0.386
¥ 10 -2 15.59 1649 0.90 0.450 0.030
z 10 1 15.20 16.15 0.95 0850 0.035
1050 AR 10 1 16.89 17.62 0,73 - 0.730 0638 -8 0.073 125 o8 s 865
BB 10 1 15.26 1592 0.66 0.660 0.066
Dunnett's MSD value: 0.0580 MS5D = Minimum Significant Difference
PMSD: 97 PMSD= Percent Mfnimum Significant Difference
PMS5D {s a [neasure of test precision. The PMSD is.!he minimum percent difference between the contref and that can be declared statisti significant in a who'e effiuent toxicity test.

Lower and|upper PMSD bounds were determined from the 10th and S0th percentile, respectively, of PMSD data from EPA's WET Interlabaratory Variability Study [USEPA, 2001a; USEPA, 2001b).

1and 2-A dis

EPA-821-B-01-004 and EPA-821-B-01-005. US Ei

tal Pr

Agency, Cincil

i, OH.
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  8/11/2015 TestID: PpKCICR Sample ID;. REF-Ref Toxtcant
End Date: 8/18/2015 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potasslum chlorlde
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments; i

Conc-mg/L 1 2 3 4

D-Contral 1.0000 1.0000 1.0000 1.0000
300 1.0000 1.000D0 1.0000 1.0000

450 1,0000 1.0000 1.0000 1.0Q00

600 1.0000 0.8000 1.,0000 0.8000

750 0.8000 0.8000 0.8000 0.9000

800 0.5000 0.5000 0.7000 0.6000
1050 0.2000 0.1000 0.1000 0.1000

Indepandent
Reviow by
Kallsy E. Kasnan:

'

. Transfonm: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L Mean _N-Mean Mean Min Max CV% N Sum___ Critical Resp Number
D-Cantrol 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 0 40
300 1.0000 1.0000 4.4120 1.4120 1.4120 0.000 4q 18.00 10.00 0 40
460 1.0000 1.0000 14120 1.4120 1.4120 0.000 4 18.00 10.00 0 40
600 0.8500 0.8500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
*750 . 0.8500 0.8500 1.1781 1.1071 1.2480 6.954° 4 10.00. 10.00 8 40
*g00 05750 05750 0.8820 0.7854 098912 11.406 4 10.00 10.00 17 40
=050 0.1250 0.1250 0.3572 03218 0.4636 19.861 4 10.00 10.00 35 40
Auxiliary Tests Statistic Critlcal Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9 0.896 0.47869 -0.2624
Equality of variance cannot be confirmed
_Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv ~TU
Steel's Many-One Rank Test 600 750 870.82
Treatments vs D-Contral
. Maximum Likelihood-Probit
Parameter Value SE  95% Flducial Limits Controi Chi-Sq Critical P-value Mu Sigma Iter
Slope 11.9904 1.7056 8.64743 15.3334 D ° 5.01278 948773 0.28509 2.95064 0.0834 3
intercept -30.379 5.01456 -40.208 -20.551 .
TSCR ) 1.0
Point Probits mg/L  95% Fiducial LImits 08 1
ECO01 2674 -570.98 4B1.206 631.162 - 4
ECO5 3.366 650.816 &574.964 701.582 . 0.8
EC10 3.718 657.842 631.366 743.265 0;7:
EC15 3.964 731.476 671.845 773.549 @ 1
EC20 4.158 758.358 705.217 799.222 g 061
EC25 4328 7B4.127 734.486 822685 2 051
EC40 4.747 850,177 808.951 800.149 o 1 b
EC80 5,000 892.563 B852.612 938,541 [+2 0'4:
EC80 5.253 037.061 8894.778 9083.824 0.3 4
EC75 5.874 1015.89 ©62.914 1100.54 02:
EC80 5.842 1049.13 989.888 1147.7 =4 >
ECB5 6.036 1089.12 1021.63 1206.03 0.7 b
ECS0 6.282 1141.82 1062.27 1284.54 0.0 J—rrrrerm—rrrrre—r & & o —rt-rer
ECo5 (6,645 1224.11 1124.44 141174 : 1 10 100 1000 10000
EC88 7,326 1306.26 1248.06 1688.00 Dose mgiL

i Dose-Responée Plot

7 Day Surviva

12 g

300+
4504
600
*750 4
*9004
*1050

File: ppkolcr_0B1115.xlax
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Statistical Analyses

e

\3 EviranmermtalTesting Scluttons, Inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  8/11/2015 TestID: PpKCICR Sample I1D: REF-Ref Toxicant
i End Date: 8/18/2015 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
H Sample Date: Pratocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 4
D-Control 0.5370 0.6340  0.6900 0.6370
300 0.6720 0.6310° 0.5890 0.8400
450 0.6140 0.5530 0.5580 0.5430
600 0.5670 0.5380 0.6010 0.5880
750 0.4870 05250 05720 0.5570
: 800 0.3470 0.3180 0.3780 - 0.3880
1050 0.0800 0.0950 0.0730 0.0860
; . . Transform: Untransformed 1-Tailed Isotonic
; Conc-mg/L. Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean_ N-Mean
; D-Control  0.5985 1.0000 0.5995 0.5370 0.6370. 7.820 4 0.6163 1.0000
! . 300 , 0.8330 1.0559 O0.6330 05800 06720 5.404 4 -1.324 2290 00580 0.6163 1,0000
i 450 0.5673 0.2462 0.5673 0.5430 06140 5,616 4 1.274 2290 0.0580 05706 0.9260
. 600 0.5740 0.9575 0.5740 0.5380 0.6010 4.748 4 1007 2290 00580 0.5706 0.9260
3 750 0.5353 0,8028 0.5353 0.4870 0.5720 7.038 -4 0.5353 0.8688
: 800 0.3573 0.5859 03573 0.3180 03860 8707 4 0.3573 0.5787
1050 0.0810 0.1351 0.0810 0.0860 0.0850 16.958 4 0.0810 0.1314
; Auxiliary Tests Statistic Critical Skew Kurt
H Shapiro-Wilk's Test indicates normal distribution (p > 08.01) 0.96241 0.B44 -0.261 -0.8765
! Bartlett's Test indicates equal variances (p = 0.83) _ 0.86885 11.3449
i _Hypothesis Test {1-tall, 0.05) NOEC LOEC ChV TU MSDu__ MSDp _ MSB MSE__ F-Prob df
i Dunnett's Test 600 >B00 0.05796 0.09668 0.00355 0.00128 0.08716 3,12
H Treatments vs D-Control )
: Linear Interpolation (200 Resamples)
i Point mgil SD 95% CL(Exp) Skew
! ICo5 401.30 89.61 339.92 81513 1.6308
i 1C10 B67.84  98.87 28582 820.20 -0.9283
I IC15 759,64 27.79 625.04 .801.91 -1.3380
: IC20 785.80 14,63 73532 823.90 -0.5965
IC25 B11.57 12,60 770.97 847.30 -0.2874
1C40 889.47 10.83 85823 920.03 -0.1488
IC50 926.67 6.78  904.09 948.21 -0.3354
02 r v v
] 500 1000 1500
Dose mg/L
. Dose-Response Plot
0.8 7
0.7 4
06 9 1-4ail, 0.05 level
€051 of significance
] .
9 0.4+
B
~ 0.3 E
0.2 J
0.1
03 . : . . . !
& .
a

Indepandent
Raviaw by
KaEay E, $sennn:

g
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fx8@000

| Tasting Inc.

Species: Pimephales promelas PpKCICR Test Number: 304

Daily Chemistry:
o Day
{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst b | '
Concentration | Parameter
pH SU) 337 | Z43
DO (mg/L) 2% || 2.8
Conductivity
(umhos/cm) 323 |
CONTROL *Alkalinity .
(mg CaCOL) Ao 54
— YRardness 86
(mg CaCO3/L)
*Temperature (°C)
pH (5.U)
DO (mg/L) 3
: 300 mg KCVL § Conductivity
(umhos/cm) %q:i"
*Temperature (°C) ™ £ :
pH (S.U) 394 176l |
450 mg KC Conductivity
. (umhos/cm) 0 |
- | *Temperature ) | =M. ¢
pH (S.U.) 433
DO (mg/L) 4.9
: 600 mg KCVL | Conductivity 4]
, umhosfom) 4+ AG -y
“*Temperature (°C) 3 W4
b pH (5.U) 7},7,\3
: DO (mg/L) EAS
750 mg KCVL | Conductivity
t - (pmhos/cm) ‘%O
’ . *Temperature °C) | LM.7
L pH (5.U) — 1.34
,_ - | DO (mgL) .4
v 900 mg KCI/L: § Conductivity .
0 : (umhos/cm) ﬁ"‘Q_l
*Temperature °C) | M.§ -7 |
pH (S.U.) A3 | 272 ol 78] I
KCV DO (mg/L) 1.4 ' -0 79 |
1050 mg KCVL f Conductivity )
i - {(umhosfcm) 220 Og a 3?1
; *Temperature (°C) 'Lbl,ﬁl "Li. o M.
: Initial Final Initial Final Injtial

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located gn Page 1.
assonpeialinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: % .

Ravisw by
Kallay £ Kasran:

I
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) @t Envlmnmmxal‘renlngsoluuom.lnc

o Species: Pimephales promelas PpKCICR Test Number: 304 .
‘ v . . Day
' o ) (Analyst identified for each day, performed pH, D.O. and conductivity measurements only.) )
: . : 3 4 : 5 . 6
Analyst | N _ ! i Vo L[V : '
Lo Concentration | Parameter : i _ A PRI
Lo pH (S.U) & 7.6 2.25 |4, 43
L DO (mg/L) ' t. 2] P’ S
P Conductivity ) ’ .
! (urhosfcan) 3@ 3/ £ ...

T

pH 8.U) —aal | 7.720 17,70 70 7 qu 7 74 |7, 65‘ 7’7;5‘ ‘4 f-ﬂ
L DO (mg/L) %, - A 7T
P | somekan o ey ) 880 530 359 e
e oo | | g | e | g | e | i :
PH (S.U) 30N [ 2.9] {772 | 7.42 |7.3] | 266 | .79 | .
o DO (mg/1) Y ] 2- 8.0 . 28 | v | %
e oo™ | s WA e w2 | g g |
L pH (S.U) ) 2494 17.7¢ H7 1792 767 | 779
; DO (mgL) ; Je § & .1 749 [ 7 ' .
A 600 mg KCYL, § Conductivity :
P (pmhos/cm)
: *Temperature— " - q
(oc) v i - '
pH 5.0) 308 [79Y | 72.2¢ | 749 |7.3¢ | 7.6F | 290 | =3H2
DO (mg/L) 43 | B 7.9 .Q 7 .8 759 3.7
(’;gampemture' -B\ & ™. & W ‘ ™ g‘ . 1\\'5
PH 1) 208 77 |7 74] | 7-6b 1793 339 |
DO (mg/L) A2 . K4 8.0 '8 7.7 7,
e I 946 1960 190 _
TTemperatire | 904 | 43| g | oed | BRE | wak | 214 | 1
pH (5.U) &Y’ ~.78 747 |79 | 7.70 | 792 | 3.4
DO (me/L) g:@%— LGJ 7. g1 . L 7 P2 =3
1050 mg KOVL &;ﬁ;‘;‘;;l)‘v 5090 270 _ 10 A0
o 4 8.0 | WL S| g | oW | | seo | s
Initial Final Initial Final Initial Final Initia} Final

Infapandant
Reviaw

Kelley E. ”Wrg peratures performed at the time of test initiation, renewal or termination by the analyst identified in the Dally Renewal Information table located on Page 1.
ll Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: &
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

% Environmental Testing Solutions, Inc.

7 — — T T T —  — E— T T T T — T
114 USEPA Control Limits (+ 2 Standard Deviations) ]
1.12 |- j
1.10 |- —
1.08 - —
1.06 - -
104 - oonn..oot"'.OCOOcho‘ooooc.uo-n.--.to ------- YIS A I R N N ] seaventsssasIBrIsssspeEROtIRES |
1.02 - _
T T R \ I HE T SRR R S [ T T N SR ! ]
2.5 T T T — T T T T T T T T T T T T T I T
6 T USEPA Warning and Control Limits (75”’ and 90" Percentile CVs) 1
< 20 ' ' _
Z r LX ] eebmonvasn PEIISIBOINOGRROIROIERINNEDS 200000000 ¢ PPN IEPIERARASSSE (XA EEXEX TS NNRNRRN R LR NN RN [ R XX 2 ~4
- . e . -
~ 1.5 - -
a | - . _
& 1.0 .——-0——.-_—.—_.——-0———0-—-0—O—=-0——0——0—0-—0-—.-—0——0—-0———0——.
B - .
> i . .
B O i+
~ L : . J
] [ R R 1 1 1 | L I I I | ] L ]
1.4 T T T T —7 T T — T T T T ] T T
13 | Laboratory Warning and Control Limits (1 0" and 25% Percentile CVs) ]
12 =
1.1 ‘ -
1o _ . e, _
0.9 B PRODORIIVOPOPIIPSIPIOGIPRPEOTAERPPLIRERUERICARSERRPINDERIODS '.'....-.'.....l...l.'l..l".'.li..'."‘.I"'.... -
0.8 I ] 1 ] 1 ] ] 1 L 1 1 1 ! i ) L L1 ! ]
w“p;‘“p:wvx:& nﬁ":&qﬁ“;‘ ’“?\w“g,\- o oy Ab s‘\ MAO ‘\.,,s‘-* Vg?s;»y\% ¢ ?Qs,x’;b o wsz%‘ o®

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,.)

e Warning Limits (mean IC,, =S, o 0r S, ;)

@ Control Limits (mean IC,, + S, ,, S, 4, T 2 Standard Deviations)

. Graphs generated from assozlated excel spreadsheat.
W Excel sproadshaet ertared by: J. Sumner
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Test number

hhbbBwvwwvaupwnr

Note:

Testdate

02-04-14
03-04-14
04-08-14
05-06-13
06-03-14
07-08-14
08-05-14
09-09-14
10-07-14
10-07-14

11-04-14°

- 12-02-14
01-13-15
02-03-15
03-03-15
04-07-15
05-05-15

05-09-15-

07-14-15
(_JB—O‘I—I 5

@ Environmental Testing Solutlons,

7-day iC,;
(/L NacCl)

1.06
107
1.05
1.05
1.05
1.07
1.06
1.07
1.08
1.08
1.07
108
1.06
1.07
1.06
1.08
1.07
1.08
108
1.06

cr

(e/L NaCl)

1.06
1.06
1.06
1.06
1.06
106

Ine.

State and USEPA Laboratory
s Control Limits Sa10 Warning Limits
CT-28 CT+25 CT-Sa1s  CT+Suy
0.01 1.04 1.08 0.08 0.98 114
0.01 1.04 1.08 0.08 0.98 115
0.01 1.04 1.08 0.08 0.58 115
0.01 104 108 0.08 0.98 115
0.01 104 1.08 0.08 0.98 1.15
0.01 1.04 1.08 0.08 0.98 115
0,01 1.04 1,08 0.08 0.98 115
0.01 1.04 1.08 0.08 098 115
0.01 1.04 1.08 0.08 0.98 115
0.01 1,04 1.08 0.08 0.8 118
0.01 1.04 1.08 0.09 0.88 115
0.01 1,04 1.08 0.09 0.98 115
0.01 1.04 1.08 0.09 098 115
0.01 104 1.08 0.09 098 115
0.01 104 1.08 0.09 0,98 115
0.01 .04, 108 0.00 098 115
0.01 1.05 1.08 0.09 6.98 115
0.01 1.04 108 0.09 0.8 115
001 105" 108 0.09 0.98 115
001 1.05 1.08 0.09 0.98 1.15

7+ IC,; = 7-day 25% inhibition concentration. An estimation of t
€T = Central tendency (mean 1Cys).
§= Standard deviation of the ICys values.

taboratory Contro! and Warning Limits

Laboratory control and warning fimits were established
warning limits recommended by USEPA for the test method and endpoint.

Sp10 = Standard deviation corresponding to the

Sn2s = Standard deviation carresponding to the
USEPA Control and Warning Limits
Sy.75 = Standard deviation corresponding to the
Sus0= Standard deviation carresponding to the
CV = Coefficient of variation of the iC,; values.

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Efffuen

10™ percentila CV. {Sy10= 0.08)
25" percentile CV. {Sazs=0.17)

75" percentile CV. (Spq5= 0:45)
90" percentile CV. (Syg0=0.62)

Ceriodaphnia dubia . _
Chronic Reference Toxicant Control Chart

Laboratory
Control Limits

CT-Sas  CT4S,5

0.88
0.8
088
088
088
088
058
0.88
0.8
0.88
0.88
0.88
0.8
0.88
0.88
0.88
0.8
0.8
088

0.88 -

124
1.24
124
124
124
124
124
124
124
124
124
1.24
124

1.24°

1.24
1.24
1.25
125
1.25
125

Sazs

0.48
0.48
048
0.48

048 |

0.48
0.48
0.48
0.48
0.48

048,

048
048
0.48
048
048
0.48
0.48
0.48
0.48

USEPA
Warning Limits
CT-Siys CT+S5,05

. 0.58 154
0.58 1,54
0.58 1.54
0.58 1.54
0.58 1,54,
0.58 1.5
0.58 154
0.58 154
0.58 154
0.58 154
058 154
0.58 154
058 154
0.59 154
0.59 154
0.59 154
0.59 154
0.59 154
0.59 154
0.59 1.55

Sasn

0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0,66
0.66
0.66
0.66
0.66
0.66

* 0,66

0.66
0.66

he concentration of sodium chloride that would cause a 25% raduction in Ceriodaphnia veproduction for the test population.

USEPA
Control limits v
CT-Spsp CT+S534

0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 001
0.40 1.72 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 172 0.0t
0.40 172 0.02
0.40 172 0.01
0.40 172 0.01
0.40 172 0.01
0.40 173 0.01
0.40 173 0.01

1 using the standard deviation of the 1C;5 values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the controf and

t Toxicity Applications Under the National Pollutant Disdharge Elimination Program, EPA-833-R-00-003, US Environmental Protection Agency, Cincinnatl, OH.

File: CNaCICR_080415.xisx
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements

ErGadee
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Test date

- —s—— Control Reproductlon, 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 Reproduction, CV, or PMSD)
Control Limits (mean Control Reproduction, CV, or PMSD = 2 Standard Deviations)

KaRey E Keansnt
) . Graphs d from latad axcel spr
” N . : Excel spreadsheet entered by: J. Sumnar
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Precision of Endpoint Measurements

Ceriodaphnia dubia
Chronic Reference Toxicant Data

L
®»
L
®
@

Environmental Testing Solutlons, Inc.

Test Control Control Mean

number Test date Survival  Reproduction o o o mSD : PMSD cr
’ ) for Control Mean : for Control
(%) {offspring/female) Reproduction . (%) Reproduction (%6) for PMSD (%5)
(offspring/female} vV (%)

1 02-04-14 100 307 - : 3.5 19 6.2
2 03-03-14 100 313 31.0 34 34 18 5.9 6.0
3 04-08-14 100 324 31.5 6.7 4.5 2.1 6.5 . 6.2
4 05-06-14 100 31.3 ’ 314 5.2 4.7 1.7 55 6.0
5 06-03-14 100 34.6 . 321 3.9 4.5 23 6.6 6.1
6 07-08-14 100 345 - 325 31 4.3 1.7 4.9 5.9
7 08-05-14 100 34.0 32.7 5.0 44 23 6.8 6.0
8 09-09-14 100 32.6 327 4.6 44 20° 6.1 6.1
9 100714 100 297 323 4.8 45 2.2 7.4 6.2
10 10-07-14 100 321 323 31 43 21 6.6 6.2
11 11-04-14 100 29.8 321 " 5.0 4.4 18 6.2 6.2
12 12-02-14 100 331 32.2 6.4 46 2.0 6.2 6.2
13 01-13-15 100 327 322 3.8 4.5 18 5.6 6.2
14 02-03-15 100 -32.5 32.2 3.9 4.5 1.8 5.6 6.1
15 03-03-15 100 324 .32.2 6.0 4.6 1.9 5.8 6.1
16 04-07-15 100 323 323 4.6 4.6 18 55 6.1
17 05-05-15 100 317 ’ 32.2 56 ) 4.6 18 5.8 6.1
18 06-09-15 100 29.7 321 2.8 4.5 1.4 4.8 6.0
19 07-14-15 100 30.8 32.0 3.0 44 15 4.8 59
20 08-04-15 100 31.0 32.0 3.0 4.4 1.6 5.0 5.9
Note: CV = Coefficient of variation for control reproductian.

Lower CV bound determined by USEPA (10" percentile) = 8.9%. .
Upper CV bound determined by USEPA {90™ percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD Is the minimum percent difference between the contral and treatment that

can be declared statistically significant in 2 whole effluent toxicity test.
Lower PMSD hqund determined by USEPA (10‘h 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 Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge
Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH. .

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

'Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-613 Method 1002.0)

Species: Ceriodaphnia dubia
CdNaCICR #: 177

Dilution preparation information: Comments:
NaCl Stock INSS number: INSS \ADS i

Stock preparation: 100 g NaCl/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

Totat 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 born ol cW's Ty CALS Incubator number and shelf

between: ) location: pXN
Culture board: - 628 1S B )

Replicaterumber: | 1 | 2 | 3 | 4 |5 |6 17 |89 ] 10} YWTbatch:

Culture board cup number: | 2| ™ [1 FEGEEIFS kT B ' L)
Transfer vessel information: pH="{.88 S.U. Temperature= M. §°C | Selenastrum batch;

Average transfer volume (mL): | 0.0121 ml, 0¥22S

Daily renewal information:

f ; Day Date Test initiation and feeding, MHSW Analyst
i renewal and feeding, or batch used
termination time
0 | 080415 A3S aanaeh | §
1 08-05-14 oABS— | LRS- ¥e
; 2 08-06-15 683 S e KC
1 3 08707-15 - 0835 CVIRS & A
M 0450 ag-od1S | o
S 08-09-15 ORAS os-ed S
.6 08-10-15 oMb o010\ | 4
T 08-11-15 . o4

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: 01 <20% 7-day LCso 20O
% Aduits having 3™ Broods: YA 2 80% ‘§ NOEC ~ 200

% Mortality: ' " 01, $20% LOEC 1000
Mean Offspring/Female: 3.0 2 15.0 offipring/female | ChV

%CV: _3.0% SHo0% MGk 10884

tndepandant

Rsviaw by
Kelley E. knanan:
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@ Environmental sting Solitions In¢,
Species: Ceriodaphnia dubia CdNaCICR #: 177
P : _CONTROL - . Survival and Reproduction Data
P C , Replicate number
. Day : 1 2 3 4 5 6 7 8 9 10
: 1 Young produced el Ol O F -6 O O O | &
! Adult mortality Ol Ul O o~ T e
L 2 Young produced o (&) S (- O O O O [®) (8} [e)
IE : CAdultmortality ] | | | | Ne | N A N
i 3 Young produced (o} ol 1o [@) Ol ©| O [o) 5=
Adult mortality N e N
‘ ] Young produced LT 3T S K] s LY Y YN
: Adult mortality Ul | S T O
B 5 .| Young produced AR - NIt A YL v\
I Adultmortality | -\ [ ] N ] | N
! 6 Young produced o~ Ol o O O o) o) [a) OO
Adult mortality “ wl N ] A - \— [N (T [ VU)W
l \ . 7. Young produced |\= \i \ 5 1 ™ \\.& 1% ‘\‘ &Y Y é 1S
i _ Total yoqng produced 247 N 23 ' X : 3&» 20 30 32| 3¢ 31.
P Final Adult Mortality - — - L |- L [ — | W I
N . X for 3" Broods N YA R X1 >xX] > 125 [ ]1)X [ X
L Note: Adult mortality (L = live, D = dead), SB = split brood (single brood spht between two days), CO = carry over (oﬂ"spnng
carried over with aduIt during transfer), ~
P : _ Concentration: :
i : % Mortality: o
: ' ' _ Mean Offspring/Female: 3. O
(i 600 mg NaCVL . Survival and Reproduction Data . -
1 : Replicate number
Day 1_] 2 3 ] 4 5 6 7 8 ) 10
i 1 Young produced O O Q| O Ol gl ol o0 O
'4 ) . 1 Adult mortality L U O wivliwluluw !l o«
2 Young produced D ol 10 O O 0O Ol Ol N
e Adult mortality ] U N L I O . W . R . 1 . N .
3 [yt | O O] 00 0O [OTOITO]O
T ~ | Adult mortality (W Y Y U B B U U U ) —
e 4 Young produced S| 94 d 1 S .18 [ W\ 9 \ -
i f , Adult mortality [N Y VY I W I VOO B WS I VPR ) SRR I W S
T 5 " Young produced VO | V| AR ] 8 W\ WY v [ 4D [ 1)
. Adult mortality Lol Ol ol ] O (R -
: 6 Young produced O (@) [®) [6) O [a) (@) [o) ) [8)
' Adult mortality Ul U Ul =T O
. - 7 Young produced | {1} 1 % § 115 1N 1o [ LS \i 11 4 §_
: Total young praduced ad | 3y 3 33 | | 3| ar 3..‘ a0
Final Adult Mortality | S — |\ [\ | — U O
Note: Adult mortality (L =live, D= dead), SB = split brood (single brood split between two days), CO = carry over (oﬂ‘sprmg
carried over with adult during transfer).
Concentration:
: % Mortality: A
; In:::::ld;;lt Mean Oﬁ'spring/Female: 3,- q
: el E. Kasm % Reduction from Control: | =2.47,

I

— Exhibit AT14.1, revisi 01-
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4 Environmental Tasting Sclctions Int.

CdNaCICR #: 177

Species: Ceriodaphnic dubia

800 mg NaCl/L " Survival and Reproduction Data
' : Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Youngprodueed | | | O (@) O O ol 61 61 O
Adult mortality O O] W O ] ] O
2 Yougprodueed | &S | O | O OO 6Ol 0Olaolo O
Adult mortality L ] O L U ]
3 | Young produced (@) () (&) (®) O @) (o) O Q O
Adult mortality o e wl o] N U N
4 Young produced FEEYENE N S EEYEWE
Adult mortality [ S L U ) ) - [V ] [
5 Youngproduced | | VL | v | s\ [ O [ s[> [ O [ s | v
Adult mortality e N N | W [ W L - - |
6 Young produced O [0) O! O O (@) (8] o) (&) O
CAduemoraatity [N ] | | [\ [ N N ] N ]
7 Youngproduced | 4y, | 4 My ‘i ™~ VAl WSS ‘i
"1 Total young produced 25 | 3 3:,. 28 | 28 L | vy | 29 3\ -1 %
Final Adult Mortality A — (- ] — - . S

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

Concentration:
% Mortality: 07
Mean OffSpring/Female: 3
% Reduction from Control; 8. 7
1000 mgNaCl/L ’ Survival and Reproduction Data
Replicate number
Day 1 2 3 4 - 6 7 8 9 10
1 Young preduced 6 e O (@) O (@) O [ (@)
Aduiemortality | W ] L [ U | U] |\ || Wl
2 Young produced (o) (o) (o) z S Ol O @) (@) (@) O
Adult mortality [ N w | el « U ] ] A
3 Young produced | -y | O [@) Ol O (@) Ol OO (&)
' Adult mortality Wl A A NN N
4 Young praduced A/ 3> [N [ Q]S Y]l S | S L
~Adult mortality Ul O O ] O U
5 Young produced O [10 [V [N il v 2N 10T 1D [i_
- [ Adult mortality | Y I N B U N [
6 Young produced (&) Ol O] O I A1 O Ol 6 @)
' Adult mortality o O ] O ] N ] ] O O
‘7 | Young produced ] [ b & b [ e \i \:§L e
Total young pmdnqed TE |21 | 3y 33V |0 30 JI0] 2% | 3O
Final Adult Mortality AT v [ (v - AR
Note: Aduilt mortality (L =live,D= dead), SB =split brood (smgle brood spllt betwcen two days), CO = carry over (oﬁ%pnng
carried over with adult during transfer).
Concentration:
% Mortality: Ol
Mean Offspring/Female: | 24.4
% Reduction from Control: | €.27

-— Exhibit AT14.1, revision 11-01-
Page 89 of 95 SOP AT14 ibit A revision 11-01-14
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Species: Ceriodaphnia dubia ! - CdNaCICR#: 177
1200 mg NaCVL : Survival and Reproduction Data
: . ) Replicate number - )
Day - 1 2 3 4 5 6 7 8 9 10
1 Young produced | (O O o) O 6| O &) 0O 16 O
Adult mortality " D N VU W I WEDO [ W I N B R L
2 | Young produced Ol O O O (@} O (®) Ol O @)
Adult mortality AN A N A N A A
3 Young produced O &) (&) Ol O (&) O Ol O O
Adult mortality L N 5 U U e N W |
4 Youngprodueed | X | S ) T T ASS > .
Adult mortality N N N ] ]
5 | Young produced = g4 | o0l S o [ "™ o
TAdultmortaliy | \_| | A A | A | [\ | &~
6 Young produced oI e OO (@) (o O 6 o @)
Adult mortality | \__ | \— | \_ ol o N N W N
7 Young produced ?____ S ‘2 & | A - Q '
Total young produced . 10 W 10 (3 - lo Lo} {9 Q “&
Final Adult Mortality A L NS (NS U I L L

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

Concentration:
% Mortality:
Mean Offspring/Female: 8. ‘

o]
~

- _ 1 % Reduction from Conirol: | 297,
b 1400 mg NaCVL Survival and Reproduction Data
L ’ : Replicate number
. Day . 1 2 3 4 .5 6 7 8 9 10 :
P 1 "Youngproduced | & | & [ O O [o) 0 O | ( o F
i Adutmortality § ¢ 1 | ¢ )\ T &} N ] A} L \ 1
T [ommam | 5106 [0 [ 6] O] 6] O 6] 0[O0
P Adult mortality MY Y A A I > Y -
i 3 Young produced Ol o010 D O (o) Ol ol OO0
Adult mortality L\ I U I G I WU L WP I WO D VO D W R T I
- 4 Young produced o) 0 [o] ]| O |0 \ ) (o X K«
Adult mortality LU O U O O
: 5 Young produced ol o6l O Ol i olo (=) 3 (o]
¢ : “Adult mortality U - . L L W B W W |
L 6 Young produced - |- (Y | O @) (@) O O O 0. Ol O
Adult mortality I Ol O~ LU B W W .
x 7 Young produced 'Z_;. L \ O (¢} Tb \ ] 2 é ’
i Total young produced 2|z A | 2 a 2 < 3
. Final Adult Mortality |\ Lol o O | ] A -
é ) Note: Adult mortality (L = live, D = dead), SB = split brood (single brood gplit between two days), CO = carry over (offSpring
. carried over with adult during transfer), -
: Concentratmn:
— % Mortality; - 0.
v Mean Offspring/Female: 2%
satlev e aaman % Reduction from Control: | 42.4]

I~
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Ceriodaphnia dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

s, Quality Control )
z% Environmental Testing Solutions, Inc. . . N .
» Verlficatan of Data Entry, Calculations, and Statistical Analyses
' Test number: CANaCICR #177
Test dates: . Auvgust 04-11, 2015
Concentratlo-n Replicate number Survival | Average reproduction Cm:.ﬂl_dent of | Percent reduction from
(mg/L NaCl) 1 2 ' 3 4 5 6 ” 8 9 10 (%) (olfspﬁng/female) variation (%) control (%)
Control 32 30 32 31 31 30 30 - 32 30 32 100 31.0 3.0 Not applicable
600 - 34 33 32 33 30 2 30 . 31 34 30 100 " 319 5.0 29
800 - 33 33 30 28 29 32 "33 29 | 31 31 100 30.9 6.0 0.3
1000 28 27 31 30 31 ‘30 30 | 30 27 30 100 294 5.1 5.2
1200 10 11 10 8 7 6 10 6 9 -1 T 100 84 219 729
oo, | 2 1 1 2 2 3 2 |1 s 3 | 10 22 o osss | 929
Dunnett's MSD value: 1,563 MSD=  Minimum Significant Difference

PMSD: 5.0 PMSD=  Percent Minimum Significant Difference :
. PMSD fis a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
signifidant 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 peroenule rmpecnvely, of PMSD data from EPA's WET Interlaboratory
Variabifity 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. 2

File: CdNaCICR_080415.xisx
Table populated from associated "Verlf cation of Ceriodaphnia Reproduction Totals" spreadshest.
Spreadsheet entered by: J. Sumner

Reviewed by::
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@ Envirormental Testing Scluttons, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

. Start Date: 8/4/2016 TestID; CdNaCICR Sampts ID: REF-Ref Toxicant
End Date: 8/11/2015 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodlum chioride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubla
Comments: }
Cone-mgil 1 2 3 4 5 6 7 8 9 10
D-Control 32,000 30.000 32.000 31.000 31.000 30.000 30.000 32.000 30.000 32.000
600 34,000 33.000 32000 33.000 30.000 32.000 30.000 31.000 34.000 30.000
800 33,000 33,000 30.000 28.000 25000 32.000 33.000 29.000 31.000 31.000
1000 28,000 27.000 31.000 30.000 31.000 30.000 30.000 30.000 27.000 30.000
1200 10000 11.000 10.000 8.000 7.000 6.000 10.000 6.000 9.000 7.000
1400 2000 1,000 4000 2000 2000 3.000 2000 1.000 5000 3.000
Transform: Untransformed 1-Talled Isatonic
Conc-mg/l. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD _ Mean_ _N-Mean
D-Contro! 31.000 1.0000 31.000 30.000 32.000 3.041 10 ' 31.450 1.0000
600 31800 1.0200 31,900 30.000 34,000 5.000 10 -1.316 2,287 1663 31,450 1.0000
800 30.900 0.8868 30.800 28.000 33.000 5.887 10 0.148 2.287 1.663 30.8900 0.9825
*1000 29400 08484 20400 27.000 31.00D 5.121 10 2.340 2.287 1.663 29.400 0.9348
*4200 8.400. 02710 8.400 6.000 11.000 21.87° 10 33.057 2287 1.583 8.400 -0.2671
*1400 2200 00710 2.200 1.000 6.000 55.876 10 42.125 2.287 1.863 °~ 2.200 0.0700
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.85666 1.035 -0.0815 -0.9489
Bartlett's Test indicates equal variances (p = 0.40) 5,13552 15.0863
Hypothesis Test (1-tail, 0.05) NOEC 1L OEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 800 1000 8894.427 1.56333 0.05043 1778.88 2.33704 0.0E+D0 5,654

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point .mgl___ SD 95% CL Skew
I1C05 936.333 69.1013 771.977 1003.81 -1.1821
Ic10 1010.43 5.61691 1002.55 101856 -3,2785
I1C15 1025.4 406401 1017.88 1033.34 -0.2997. 1.0
1c20 1040.38 3.87908 1033.32 1048,14 -0,3096 0.0
IC25 1055.36 3.75027 1048.63 1062.99 -0,3195 3
Ic40 1100.29 - 3.74598 1093.57 1107.3 -0.3211 081
1C50 1130.24 4.05478 1122.81_1137.99 _-0.2808 071,
§ 015:
ga&
9 0.4 1
K 03
0.2 4
0.1
DT s o=
0.1 +r————rr ——rr—r—
0 500 1000 1500
Dose mg/L

Reproductior

1-talt, 0.05 level
of significance

Independent
Raviaw by
Kallay E. Kesnant

I~

Page 93 of 95

€004
8004

*10004
*12004
*1400 44

File: CdNsCICR_080415.xlsx

Entered by: J. Sumner
Reviewed by:




frSecee
4

5 (ot

Entdronmantal Testing Solutians, (nc.

Species: Ceriodaphnia dubia

Daily Chemistry:

CdNaCICR #:

Page 5 of 6

177

Day

(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)

‘Analyst

Concentration

Parameter

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

CONTROL

*Alkalinity
(mg CaCOy/L)

*Hardness

(mg CaCOs/1)

*Temperature (°C)

pH (S.U.)

DO (mg/L)

600 mg NaCV/L.

Conductivity
(umhos/cm)

“Temperature (°C)

pH (S.U)

DO (mg/L) .

. 800 mg NaCVL

Conductivity
_(umhos/cm)

*Temperature (°C)

pH (S.U)

L

1000 mg NaCVL

DO-(me/t)

Conductivity
{umhos/cm)

*Temperature (°C)

1200 mg NaCl/L

pH (S.U)

DO (mg/L)

>4
77

Conductivity
(nmhos/cm)

650

*Temperxature (°C)

2.8

1400 mg NaCVL

pH (S.U)

740

DO (mg/L)

Conductivity
(pmhos/cmt)

74
Y0

*Temperature (°C)

T8

2.4

-8

K‘o

4

Raviaw by

Kalloy E. Kasnan:

I

Indapandant

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal

Initial

Final

Imtlal

Final

Initial

Fin

Information table located on Page 1. Alkalinity and hardness performed by the analyst 1dent1ﬁed on the bench sheet specific for eac
analysis and transeribed to this bench shect by: .

Page 94 of 95
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A T
@ EmvimnmentaiTesting Solintboas Ine,

" Species: Ceriodaphnio dubia CdNaCICR#: 177

Day .
{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)

3 4 5 6

A Analyst W L
Concentration Parameter
pH (S.U) a2 23S 7—.:;81 'J:.}X% 1 353 | 2.62 49 | 489 -

DO (mg/L) A% I A }
302 308 .

Conductivity
CONTROL *Alkalinity L o

(umhos/cm) ' 303
{mg CaCOs/L) P
*Hardness . 8 (g

(mg CaCOy/L)

cgrrertre fadie | kA | g [y | e [0 a4 150
pH (S.U.) 342 | .93 | 1.9% | 332 | 341 362 {| 343 | 163
DO (glL) | - 3 X A3 L6
600 mg NaCUL, | Conductiviy 1380 130 e 120
Z:g’mper ature ..Lq'q 28.\ W4 ™€ 2.4 'an & %.0 . w8
PH 5.U) )
DO (mg/l)

\ Conductivity
800 mg NaCVL (umhos/om)

*Temperature
£o

pH (S.U.)

DO (mg/L)

P

Conductivity
1000 mg NaCVL | mhos/om)

*Temperature
(C)

pH (5.U)

DO (mg/L)

. ' Conductivity
1200 mg NaCl/P (mhos/em)

;’é)'e'mpgrature _ -u.i_q 1_..Lg L0 1‘\5@ W4 » ’Lg.ﬁ . R.0 '1"{-‘\
pH (S.U.) A40 | 183 | 3%9 1 3.¢4 | %93 | ddbo 43 | 2730
DO (mg/L) 1.3 2.5 3.3 §| 3° 23 [ € 3.4

i Conductivity
1400 mg NaCl(L (umhoslom) W Fo.
*T He .

Temperature 2.4 | .0 16,0 | 4.4 WA

M4 |
Initial Final Initial - Final Initial Final j Initiak Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal
Information table located on Page 1. Alkalinity and hardness performed by the analyst identified on the bench sheet speclﬁc for each

analysis and transcribed to this bench sheet by:

Independent
Raviow by
Yalloy E. Ksenen:
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