im

Tennessee Valley Authority, Sequoyah Nuclear Plant, P.O. Box 2000, Soddy Daisy, TN 37384

June 10, 2020

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Subject: Sequoyah Nuclear Plant, Discharge Monitoring Report (DMR), May 2020
Attached is the May 2020 DMR for Sequoyah Nuclear Plant.

Respectfully, y;

. e . e
Kelly Robinette
Environmental Technician




PERMITTEE NAME/ADDRESS (include Facility Name/L ion if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Name __ _M fE_Qp_O LA.’L&Q%E_A_R_PL_A.N_I ———— DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address  PO.BOX2000 __ _ | f .
S NTEROFFICE OPSBNSa) — — """~ nto TN0026450 101 G| F-FINAL
—_—_SODDY-DAISY, TN 37384 _ __ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Faciity___TVA- SEQUOYAH NUCLEAR PLANT_ _ — — — o |
Loaton” HAMLTONGOUNTY __ __ niy MONITORING PERIOD EFFLUENT
EAR | MO | DAY YEAR ! MO [ DAY e are
NO DISCHARGE
ATTN:Milicent Garland From| 20 | 05 | 01 | To| 20 | 05 | 31 ARGE [ ] ,
NOTE: Read instructions before completing this form. B
PARAMETER N T QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%\;ENCV SAMPLE
R 5 ) _ ) _ EX TYPE
: AVERAGE | MAXIMUM | UNITS MININUM | AVERAGE |  MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE rearenen wareswae - bbbl bbb 36.1 0 | 31/31 |RCORDR
CENTIGRADE MEASUREMENT - 04
00010 1 0 PERMIT ARARRRAR ARARRANS e RRRRRAAR RRARRARR Req. Mon. DEG.C. CONTI | CALCTD
EFFLUENT GROSS REQUIREMENT DAILY MAX Nuous |
TEMPERATURE, WATER DEG. SAMPLE RREEERAR ARRRRRER . RERARARR AERNERAR 235 0 31/31 | MODELD
CENTIGRADE MEASUREMENT . 04
00010 2 O PERMIT RRRARARA ARRARARK I esee ARRARARE ARRRRAAN 30.5 DEG.C. CONTI | CALCTD
INSTREAM MONITORING REQUIREMENT : DAILY MX NUOUS
TEMP. DIFF. BETWEEN SAMP. & {  SAMPLE hbbibd ] bbb . hhbbhbbbld bbb 2.2 04 0 | 31/31 | CALCTD
UPSTRM DEG.C | MEASUREMENT
00016 1 S PERMIT ARRRRARR RRARRARK I LN RARARRAR ARARRARRY 3.0 DEG.C. CONTI | CALCTD
EFFLUENT GROSS | REQUIREMENT DAILY MX Nuous
FLOW, IN CONDUIT OR THRU SAMPLE RREARRAR fRRRARRE ARARERRE xararen v 0 31/31 | RCORDR
TREATMENT PLANT MEASUREMENT 03
50050 1 O PERMIT RARRARRK Req. Mon. —' MGD RAREARRS b CONTI [RCORDR
EFFLUENT GROSS | REQUIREMENT : DAILY MAX | NUOUS
FLOW’ IN CONDUIT OR THRU SAMPLE 1798 EERRRRAN AR ERREE ARERRRAR AHRRRRRR 03 o 31/31 CALCTD
TREATMENT PLANT MEASUREMENT s
50050 1 O PERMIT R M ARAANRAR ] MGD P MGD CONTI | CALCTD
REQUIREMENT eq. ion.
EFFLUENT GROSS VALUE MO AVG o NUOUS
CHLORINE, TOTAL RESIDUAL SAMPLE bbbl bbbl . hhbbbbbld X 12131 GRAB
| MEASUREMENT 0.016 0.024 19 0
50080 1 O PERMIT RRARRARR ARARARAL l anse ARRRANAR 0.1 0.1 MGL FIVE PER| CALCTD
EFFLUENT GROSS VALUE REQUIREMENT MOAVG | DAILYMAX | WEEK
TEMPERATURE - C, RATE OF SAMPLE anarunen 0.4 6 | e el o 0 | 31/31 | CALCTD
CHANGE MEASUREMENT 2 %
82234 1 0O PERMIT ARARARRN 2.0 I DEG AARRRRAN s CONTI | CALCTD
EFFLUEI_\II QROSS REQUIREMENT DAILY MX ?MR - NUOUS
'NAMEITITLE PRINCIPAL EXECUTIVE OFFICER |l Certity under penalty of law that this d and all werapreparedundermy | A % | 7 TELEPHONE DATE
R oot ion ar supervision in accordance with a system designed to assure that qualified personne! \ mre———————————— e
Matthew Rasmussen iproperly gather and evaluate the information submil;‘e'%;:m onmy in?m'ry of the pel'l;on or
who the syst those p p or g g i
ﬁmm t:: s'.'.?f:mfoi' 5&"&32« d:s.e(o the best of my knowledge and belie, true, Site Vice Presider_\_t 423 843-7001 20 06 08
Site Vice President and complote. | am aware tat there e signicant penalses for submiting aise mfomaton. | SIGNATURE OF PRINCIPAL EXECUTIVE
- luding the possibility of fine a: \pri for k ] e
P OR PRI i - B » 7 OFFICER OR AUTHORIZED AGENT o AREA | NUMBER “ YE_AR‘ M.O_ DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Specirus BD1500 (max calc. was 0.049 mg/L, max conc. - 2.0 mg/L), Spectrus CT1300 (max calc. was 0.0332 mg/L, max conc. —- 0.05
mgiL).

EPAForm 33201 (REV3/9)  Previous edilions may be used

" Pagelof 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NFDES) \AJOR Form Approved.

Name ___TVA - SEQUOYAH NUCLEAR PLANT — DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOXzo00 I f - .
T (NTEROFFICEQPSENSG NTO | Tnoozesso | 101 T | F-FiNAL
———SODDY-DAISY, TN 37384 __ __ _ {___PERMITNUMBER __| [DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facity ___TVA - SEQUOYAH NUCLEAR PLANT _ O I
Location” HAMILTONGOUNTY __ __ — nly _MONITORING PERIO EFFLUENT
YEAR | MO [ DAY [YEAR] Mo [oavy] ., e
NO DISCHARGE
ATTN:Millicent Garland From| 20 | 05 | 01 | To| 20 | 05 | 31 —- ‘
NOTE: Read instructions beloye completing this form.
PARAMETER o e QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. TFREQUENCY] SAMPLE
e _ . . ) EX TYPE
: AVERAGE | MAXMUM | UNITS MININUM | AVERAGE | MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR - SAMPLE prrTrees wreaa . >100.0 weeennes rrrrren 3 0 | 37180 |compoS
CERIODAPHNIA MEASUREMENT 2
TRP3B 1 0 PERMIT aantares e 4238 savaann saamasss | PERCENT SEMI |COMPOS
EFFLUENT GROSS REQUIREMENT MINIMUM 1 |awwual|
IC26 STATRE 7DAY CHR SAMPLE yYTn wnraeees >100.0 weanunns eranne 0 | 3/180 |comPOS
PIMEPHALES MEASUREMENT . 23
TRP6C 1 0 PERMIT SRARARAR RARRAANS | eonn 42.8 AnARRARE RARRRARS PERCENT SEMI [COMPOS
EFFLUENT GROSS REQUIREMENT | MIMINUM . ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
o SAMPLE -
MEASUREMENT
PERMIT '
REQUIREMENT !
- i
SAMPLE
MEASUREMENT
PERMIT 7]
REQUIREMENT
SAMPLE
MEASUREMENT j
PERMIT |
REQUIREMENT
T SAMPLE
MEASUREMENT
PERMIT |
REQUIREMENT
_NAMETITLE PRINCIPAL EXECUTIVE OFFICER [ICMIWu"defpeﬂallyoflawmmuusdmummmellaltacnmemwepmpamdundetmy pﬁ\ o TELEPHONE DATE !
with a system designed to assure that qualified persennel —— -
Matthew Rasmussen o Wand m tho i mal submitted. aasedonwqu';:yonhope"r:onor
rsens manage Sysl or d u t
Site Vice President ﬁmm 1 information submitied s nomemmmmmemmw true, __ Sile Vice President | 423 8437001 | 20 08 o8
@ Vice Presiden e compasta. '“Wa;::'mw‘!"W‘w;‘mlmfumwﬁwﬂ'mﬂmm SIGNATURE OF PRINCIPAL EXECUTIVE | ! . o
. 9 o 9 AGENT : \3
TYPED OR PRINTED OFFICEfQRAUTHOREED GE ?:Z%AE‘ ] NUMBER YEARIV MO IDA |

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled May 4-8, 2020,

EPA Form 33201 (REV 3/89) Pravious editions may be used ) o - - - ' o Page1of 1



PERMITTEE NAME/ADDRESS (lnclude Facility Name/L if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 _ __ _ | nfO : - *
— — __ _(INTEROFFICE OPSSN-SQN)__ __ _ TN0026450 103 G F - FINAL
—_—_—_SODDY-DAISY, TN 37384  __ __ PERMIT NUMBER | | DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facilly _TVA-SEQUOYAH NUCLEARPLANT 0 I
Location _WAMILTONGOUNTY __ — — """ niy 0 0| EFFLUENT
[ YEART MO | OAY L MO TDAY| ... \o DISCHARGE
ATTN:Millicent Garland From| 20 | 05 | 01 | To| 20 | 05 | 31 , ] o
B NOTE: Read mstmqions before completing this form.
PARAMETER < P QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
T i ] ] |l ex TYPE
AVERAGE | MAXMUM | UNITS MINMUM | AVERAGE | MAXIMUM UNITS ANALYSIS
PH - SAMPLE REARERAR ARRARRAN KERARRAL 4131 GRAB
MEASUREMENT " 72 786 12 0
00400 1 O PERMIT RRRRARRR ARARARAR , L4 6.0 RRRRARAR 9.0 su ONCE/ | GRAB
EFFLUENT GROSS REQUIREMENT MINIMUM MAXIMUM | week |
‘SOLIDS, TOTAL SUSPENDED SAMPLE ArkAERRE RRNRARRN RRRRERS 1731 GRAB
» MEASUREMENT % 7-5 7.5 19 0
00530 1 0 PERMIT ARAARARE ARAARANR L RRRARARR 30'0 100.0 MGIL ONCE/ GRAB
EFFLUENT GROSS REQUIREMENY MO AVG | DAILY MX MONTH
OIL AND GREASE SAMPLE AREERRER rENRRRER ERRRARAR < 1737 | GRAB
MEASUREMENT "o 50 <5.0 19 0
00556 1 O PERMIT ARRRRRRS AARARRAR I - ARRRRRRE 15.0 20.0 MG/L ONCE/ | GRAB
EFFLUENT GROSS REQUIREMENT MOAVG | DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE kbbbl bbbkl RARARERR 4/31 INSTAN
TREA'FMENT PLANT MEASUREMENT 0.932 1.206 03 - 0
50050 1 0 PERMIT Req.Mon. | Req.Mon | MGD anannnns . ONCE/ | INSTAN
EFFLUENT GROSS REQUIREMENT | ‘MO AVG | DAILY MX WEEK
SAMPLE
MEASUREMENT
PERMIT |
REQUIREMENT :
B SAMPLE ’
MEASUREMENT
PERMIT ]
REQUIREMENT
- SAMPLE ’
MEASUREMENT
PERMIT ]
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ) Cerlity undar penally of law that this d and all wora prepared undermy | TELEPHONE  DATE !
T i or superwision in accordance with a system designad to assure that qualified personnel - !
Matthew Rasmussen properly 3:” and val :he fe m wbﬂit::'c;;ased on my -n?wyo'm pc:"c:on or -
ersens 0 manage system, or those p P lor g ] i
S ) Iformaton,the Infomakon submiHed 5.6 e Dos 6 iy knelodge and sooh 1o, _ Site Vice President 423 8437001 | 20 06 08
ite Vice President an: complete. | am awan: that there are sigmﬁw?l penalties for submitting false information, ’ SIGNATURE OF PRINCIPAL EXECUTIVE
B including the possibility of fine and imp! for 9 i 3 IMRER DAY
T TYPED OR PRINTED 7 ' o o nceaioR AgTomzeo AGENT AREA | NUMBER » YEARA M_o_[niv_ I
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
EPA Form 332041 (REV3/39)  Previous editions may be used B - o ) ) Page 1of 1



PERMITTEE NAME/ADDRESS lude Facility N 7 if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TV_A f@.@!ﬂﬁ_ NUCLEAR RPLANT _ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 ___ _ __ _ I f S
- NTeRoFFICE GREaNSaN — — " NTO | Toozeaso || 110 G| F-FINAL
———-SOODY-DAISY, TN 37384 _ __ __ __ __ _ [ PERMIT NUMBER [ DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilty __TVA- SEQUOYAH NUCLEARPLANT __ _ — — 0 | } :
Location HAMWLYONCOUNTY __ __ __ ___ _ _ _ _ n y MONITORING_PERIO EFFLUENT
ATTN:Millicent Garland From| 20 | 05 | 01 | To| 20 | 05 | 31 o x] o
NOTE: Read instructions before completing this form,
PARAMETER S~ e QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;ENCY SAMPLE
) - _ ) . EX TYPE
AVERAGE | MAXIMUM | UNITS MINMUM | AVERAGE |  MAXMUM UNITS ANALYSIS
TEMPERATURE' WATER DEG. SAMPLE RERREARR 11221 2T .- AARAREAR ARRRRERR
CENTIGRADE MEASUREMENT 04
00010 1 0 PERMIT ARRRRARK ARRRRARR j L RRRRAARE SRERRAAR REPORT DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT , DAILY MX uous
.TEMPERATURE. WATER DEG. o ETKM?LE o RARREAER ARRRARRN " ARARRRAR RARRRRNRR T T o T
CENTIGRADE MEASUREMENT | 04
00010 Z 0O PERMIT RRARARRE RRARRARSR L ARRRARAR AARRRRAR 30.5 DEGC CONTIN | CALCTD
INSTREAM MONITORING REQUIREMENT DAILY MX uous
TEMP; b'FF_ BETWEEN SAMP. & SAMPLE RRANRRAR ARRNRRES _" ARANRRAR ARRRERAR
UPSTRM DEG.C MEASUREMENT 04
00016 1 0 PERMIT RRAAARAR ARRARARA - ARARRARR ARARRARR 5 DEGC CONTIN | CALCTD
EFFLUENT GROSSVALUE | REQUIREMENT DAILY MX uous
FLOW, INCONDUITORTHRU | _ SAMPLE xensuean wearanes weannias r— -
TREATMENT PLANT MEASUREMENT 03
50050 1 O PERMIT aanaanan Req.Mon. | MGD wennsens " CONTIN |RCORDR
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX uous
CHLONNE, TOTAL RESIDUAL SAMPLE RERRARRR RRNRAARE . AERRRRAE
MEASUREMENT 19
50060 1 O PERMIT I o ARRRARRE 0.1 0.1 MG Five per | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT MOAVG | DAILY MX ) Week
TEMPERAfURE - c’ RATE OF SAMPLE REXRRRRR ARRRARRS RRARRRAR ARERRRRE .- B
CHANGE MEASUREMENT 04
82234 1 0 PERMIT bl 2 DEGC SRRRRARS - CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX B uous
SAMPLE
MEASUREMENT
PERMIT j ,
REQUIREMENT ! I
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certiy under panalty of law that this and all wera prepared under my ) - TELEPHONE DATE ]
'*‘ T iON of Supervision in with a system designed to assure that qualified p m -
Matthew Rasmussen property gathor and w:mw'l::‘v;f'om":aszm submitied. Based on my inquiry of the persan or v
persens who managa tho system, p p for g H
si information, the Snmmatio? submitted is , to the Ms(mknmedge and belief, true, o Site Vice President 423 843-7001 20 08 08
ite Vice President and compist. | am awale ihat thee aro ignicam penalhes fof submting falsanfomaton. |~ SIGNATURE OF PRINCIPAL EXECUTIVE o
S ~ g the possibility of fine a or g vi : -
TYPED OR PRINTED i CiFil(fE'ROR A?THORIZED AGENT AC?)%AE NUMBER IYEAR' MO l D_Ay. l

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

No Discharge this Period

EPA Form 3320-1 (REV 3/98)

" Previous editions may be used )

Page 1 of 1



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

Name __TVA-SEQUOYAH NUCLEARPLANT _ DISCHARGE MONITORING REPORT (DMR) ' /o OME No, 2040-0004
Address PO.BOX2000 ___ _ _ T T f - -
— — __ _(INTEROFFICEOPS-SN-SQN)__ I n o TN0026450 ; 110 T F - FINAL
———-SODDY-DAISY, TN 37384 _____ __ _ _ __ _ _ _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilty___TVA- SEQUOYAH NUGLEARPLANT _ _ _ _ — 0 I
Locaton” HAMILTONGOUNTY n _MONITORING. PERIO EFFLUENT
YEAR| MO | DAY YEAR [ MO | pay ol
*** NODISCHARGE |[XX] ***
ATTN:Millicent Garland From| 20 | 05 | 01 | To; 20 | 05 | 31 o [xx] o
N - NOTE: Read |pswwms before completing this form. o
PARAMETER - o QUANTITY OR LOADING o QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
' _ i ; L EX | O s | TYPE
AVERAGE MAXIMUM | UNITS MINIMUM T AVERAGE I MAXIMUM UNITS
IC25 STATRE 7DAY CHR SAMPLE aneRRRR AR ERON . aRraNEAN EaERRAE 2
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 PERMIT aeanaane savnrann e 428 PERCENT SEMI |COMPOS
EFFLUENT GROSS VALUE REQUIREMENT MINIMUM ANNUAL |
|C25 STATRE 7DAY CHR SAMPLé LAL AL A4 dd RERRERAR . ARRRRRRA RERERRAR B
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 O PERMIT RRRRRRRR ARARARRR , sore 42.8 - PERCENT SEMI | COMPOS
EFFLUENT GROSS VALUE ) REQUIREMENT ! MINIMUM ANNUAL
N SAMPLE |
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
i SAMPLE !
MEASUREMENT ! i
PERMIT 7] ‘
REQUIREMENT
) SAMPLE
" MEASUREMENT
PERMIT ]
REQUIREMENT
SAMPLE !
MEASUREMENT |
PERMIT
REQUIREMENT ;
{ NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Cerify under penaltyoﬂawmatws and all werapreparedundermy 1~/ o TELEPHONE DATE ;
| or sup with a system designed to assure um hife f V — -
Matthew Rasmussen property mmu vl tlho roma &msasedonmquwyolmepe"r;onor \J
rsons stem, .
Presid ?n?omw Ihomfgr.;nauoiys\mmued is. lolhobeslo!m; knowledge and belief, true, o Site Vice Preslde(_\t 423  843-7001 20 06 08
Sile Vice President ana mp::(e |mme';v|a|uzame_ gnifcantp for s g falsa i SIGNATURE OF PRINCIPAL EXECUTIVE |
S e e offine a 9 OFFICER OR AUTHORIZED AGENT "AREA ! i
, TYPED OR PRINTED o ! 1cE f’ U | B8 | NuMBER ‘YEAT MO l DAY |

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Referance all attachments hera)
No Discharge this Period

EPA Form 33201 (REV 3/99) Pravious editions may be used ) ) ) Page1of 1




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

Info

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

[ TN0026450

MAJOR
(SUBR 01)

118 G | F-FINAL

Form Approved.
OMB No. 2040-0004

— — __SODDY-DAISY, TN 37388 _ __ _ _ _ _ _ (" PERMITNUMBER | [DISCHARGE NUMBER | WASTEWATER & STORM WATER
Faclity__ _TVA- SEQUOYAH NUGLEARPLANT _ _ 0 | -
Location HAMLTONCOUNTY __ _ _ ~ — _ ~ =~ n y MONITORING EFFLUENT
YEAR | MO [ DAY | YEAR | MO | DAY . xvva IO
* NODISCHARGE | XX
ATTN:Millicent Garland From| 20 | 05 To| 20 | 05 | 31 o [xx] .
B NOTE: Read instructions before completing this form,
PARAMETER "~ - QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY] SAMPLE |
_ ] ] _1Ex TYPE
AVERAGE ' MAXIMUM [ UNITS MINIMUM ] AVERAGE [ MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE tavannns e N P snannann
MEASUREMENT 19
00300 1 1} PERMIT ARRARRRA RRRARRAR l erae 2 RRRAAARR ARAARRRR MGIL TWICE/ GRAB
REQUIREMENT !
EFFLUENT GROSS : MINIMUM . WEEK | .
SOLIDS, TOTAL SUSPENDED SAMPLE RO NRER RAERRRER . ARRARERR ARAREANR
MEASUREMENT 19
00530 1 0 PERMIT ananannn L 100 MG TWICE/ | GRAB
REQUIREMENT
EFFLUENT GROSS g DAILY MX . WEEK
SOLIDS, SETTLEABLE SAMPLE RRRRRRAR ey . RERRARAR ARRRARAR h
MEASUREMENT %
00545 1 0O PERMIT RREARARR RRRRRAAR enee 1 MLL ONCE/ | GRAB
EFFLUENT GROSS REQUIREMENT DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE #eaneate wrarenan saesunae .
TREATMENT PLANT MEASUREMENT 03
50050 1 0 PERMIT Req. MOI\. Req. Mon. I MGD RARRARAR ARARRRAN RARRARRA ¢ ONCE/ | ESTIMA
EFFLUENT GROSS REQUIREMENT | ‘MO AVG | DAILY MX BATCH
SAMPLE
MEASUREMENT
PERMIT ]
REQUIREMENT
SAMPLE |
MEASUREMENT | ;
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT 1 '
REQUIREMENT ! l
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Centify under penalty of law that this document and ail  wara prepared under my ’YCV\__’ TELEPHONE DATE ]
- ion or sup: in with a system designed to assure that qualified persennel -
Matthew Rasmussen prop ;xgm and vl tl::\, i e mg subn;‘l:'qﬁ Based on my u:'?:rw ao“":"m parsan or
rSan: man. i res| 8il n| H
Site Vice President {nformabon, 1hg (famalon SUBISd 6 .10 (o best o my kloage and bl ves sccuras, | Site Vice President 423 8437001 |20 06 08
lte Vice Fresiden (and complota. | am awaro ial tharo are " panalues for submitng falsa i | SIGNATURE OF PRINCIPAL EXECUTIVE | . —
— S 9 Y ] R AUTHORIZED AGENT AREA Y 0 | DAY
| TREDORPRNTED e " l OFFICER OR AU | a%ch | NUMBER |VEAR] vo | __J
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall. No Discharge this Period
EPA Form 33201 (REV 3/39) Provious editions may be used B ) o . T Page1of 1



Environmental Records Processing Form

Title of File

|saN May 2020 Toxicity Report for DSN101 |
Site/Plant/Project Name Accession Number (optional)  Work Order Number (optional)
|san I | ]
Your Name Date Submitted (YYYYMMDD) Document Date (YYYYMMDD)
[James W. Osbomne, Jr. ||20200605 ||20200605 |

I o Show Instructions . I

For assistance, please contact the Facility or Site Environmental Contact for your site/project, the Environmental Media Specialists (See
Contacts on Environment InsideNet Page), or your Administrative Support Person.

Document Type
WATER/WASTEWATER

Record Type

NPDES Permit Compliance Records

TVA 20946 [02-20-2019] Page 1 of 1



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: June 05. 2020

—

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

N

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: May 03 - 08. 2020

10. Average Flow on Days Sampled (MGD): 1770. 1745, 1753

11. Pertinent Site Conditions: Production / operation data will be provided upon request.
12. Test Dates: May 05 — 12, 2020

13. Test Type: Short-term Chronic Definitive

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

15, Cohg:entrations Tested (%):
' Pimephales promelas: UV treated Outfall 101: 10.7, 21.4. 42.8. 85.6. 100
UV treated Intake: 100

Ceriodaphnia dubia: Non-treated Outfall 101: 10.7, 21.4, 42.8. 85.6. 100
Non-treated Intake: 100

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

17. Test Results: OQutfall 101: Pimephales promelas: ICzs > 100%
Ceriodaphnia dubia: 1Cas > 100%

Raview by
Fatiey L Enepan:

M~/ 1 or 92



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: Rick Sherrard Phone #: (423) 876-6743

22. Notes: Exposures to samples collected May 03 — 08, 2020 from Outfall 101
resulted in no toxic effects to fathead minnows or daphnids. The resulting
IC25 values, for both species, were >100 percent. Exposure of daphnids to
intake samples resulted in no significant difference from the control during
this study period. Minnow growth in the intake samples was significantly
lower than the control.

Raviow by
Faltey L Knoner:

N/ 20192



METHODS SUMMARY

Samples:

1. Sampling Point:

2. Sample Type: Composite

3. Sample Information:

Outfall 101, Intake

Date Date Date

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

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received (°C) (mg/L) | Last Used By
05-03-20 0730 to 05-05-20 0958
011 050420 0630 | 0304201310 | 16} <010 1 5 06 50 0900
05-03-20 0730 to 05-05-20 0958
Intake | 0 og30_ | 050420 1310 | 15 | <00 | 030520 0058
05-05-20 0730 to 05-07-20 0924
100 | 7050620 og30_ | 050620 1250 | 12 | <0 | 30720 0924
05-05-20 0730 to 05-07-20 0924
niake | O0 02 Cogso | 050620 1250 | 13 | <00 | 030720 0524
05-09-20 1018
o1 | 050720 073010 | 05.08-20 1250 | 1.1,1.0 | <0.10 | 05-10-20 0917
05-11-20 0915
05-09-20 1018
Intake | 900720 913010 | 050820 1250 | 21 | <010 | 05-1020 0917
05-11-20 0915

*TRC = Total Residual Chlorine

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

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

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

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




Pimephales promelas Ceriodaphnia dubia
Test Organisms:

1. Source: In-house Cultures In-house Cultures

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

Test Method Summary:

1. Test Conditions: Static. Renewal Static, Renewal

2. Test Duration: 7 days Until at least 60% of control

females have 3 broods

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

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1

6. Test Initiation: (Date/Time): 05-05-20 0856 ET 05-05-20 0958 ET

7. Test Termination: (Date/Time): 05-12-20 0808 ET 05-12-20 0911 ET

8. Test Temperature: Outfall 101: Mean = 24.7°C Mean = 24.9°C
(24.3 —25.2°C) (24.3 —25.2°C)

9. Physical / Chemical

Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were

measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-

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

10. Statistics: Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 05 — 12, 2020 using effluent from Qutfall 101.

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7

Control, '

UV-treated 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

Control,

Non-treated 100 100 100 100 100 100 100

Test Solutions M?:pﬁgtxﬁéégg)

0,

(% Effluent) ] ) 3 2 Mean

Control,

UV-treated 0.697 0.713 0.764 0.775 0.737
10.7% 0.757 0.726 0.689 0.748 0.730
21.4% 0.712 0.694 0.717 0.765 0.722
42.8% 0.706 0.637 0.705 0.735 0.696
85.6% 0.738 0.686 0.693 0.676 0.698
100.0% 0.759 0.730 0.745 0.724 0.740
Intake 0.680 0.601 0.624 0.652 0.639

Control,

Non-treated 0.661 0.747 0.822 0.744 0.744
IC2;5 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/LCso: TUc = 100/ IC3s




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 05 — 12. 2020 using effluent from Qutfall 101.

Percent Surviving

Test (time interval used — days)
Solutions
(% Effluent) ! 2 3 4 3 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

Reproduction (#young/female/7 days)
Data (replicate number)
11213145161 71819 |10]Mean

Control 29129 (3012929 (28 [29]30]31]32]296
10.7% 30|31 29|34 |31[29/31]29]32]29] 305
21.4% 3433 [33[32/30]33]34(36]34]32] 33.1
42.8% 35036 |34 36|34 |33|28[33[32]34]335
85.6% 34135136 35|34 [35/34|34]35]|36] 348
100.0% 33034 |38 343434 [34]|36|36]|34] 347

IC2s Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 42.8%

Test Solutions
(% Effluent)

Permit Limit: 2.3 TUc

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

*TUa = 100/LCso: TUc = 100/ ICa5
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Results of a

(Genus species)

Conducted May 05 — 12. 2020 using water from Intake

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Type / Duration)

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

. Reproduction (#young/female/7 days)

Fl;i/ﬂg ;.}32:85 Data (replicate number)

° 1] 2]3]4]5]76]7[81]97]10]Mean

Control 32129131 (32(32(29(30{29]29{ 30} 303

Intake 36132137 |135/[36(36|35(36]37]|33] 353
1Cys Value: > 100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A

Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA
*TUa = 100/LCso: TUc = 100/ ICz5
REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
Species Date Time | Duration | Toxicant | Results (IC2s)
Pimephales promelas May 05 - 12, 2020 0822 | 7days KCl 0.67 g/L
Ceriodaphnia dubia May 05— 12, 2020 0925 | 7-days NaCl 1.10 g/L
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Water Chemistry Mean Values and Ranges for UV-

L/ICHEMICAL

treated Pimephales promelas and Non-treated Ceriodaphnia dubia. Sequoyah Nuclear Plamt (SQN). Effluent Outfall 101 and Intake
performed May 05-12, 2020.

Test Sample ID Temperature (°C) Dissolved Oxypen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness *Total Residual
Initial Final Initial Final Initial Final (pmhos/cm) |(mg/L CaCO,)|(mg/L CaCQ;) Chlorine (mg/L)
Centrol, 24.8 24.6 7.7 1.5 7.80 1.75 314 60 91 -
Noodreated | 247 . 248|244 - 247 76 - 79173 - 7.7 | 768 - 798 ] 768 - 788 300 - 322 60 - 6l 89 - 93 - -
Contrel, 248 24.7 7.8 7.5 7.98 7.83 314 61 88 -
Uvtreaed | 248 . 249 | 246 - 248 76 - 80172 - 80 792 - 805}767 - 793/ 307 - 323 60 062 8 - 90 - -
g 10.7% 249 24.6 7.8 1.5 7.96 7.78 297 - - -
3 248 - 2491245 - 248| 76 - 80 ) 73 - 79 |793 - 803 | 7.65 - 7.87] 288 - 304 - - - - - -
§ e | 249 245 79 75 7.9 77 281 - - -
& 248 - 2490243 - 242( 76 - 80| 73 - 729|791 - 802|763 - 7861 274 - 287 - - - - - -
3 42.8% 249 24.6 79 76 7.95 7.75 250 - - -
ig ' 248 - 250|244 - 248] 76 - 81173 - 8079 - 800/ 761 - 785 ] 240 - 255 - - - - - -
§ 85.6% 24.9 246 8.0 2.5 7.93 172 188 - - .
& i 248 - 2501245 - 248|177 - 81| 73 - 80|78 - 798| 759 - 783 179 - 194 - - - - - L -
100% 25.0 24.6 8.0 7.5 792 7.7 165 65 70 <0.10
248 - 250245 - 247 77 - 81 71 - 80 [787 - 796]756 - 7.83) 154 - 172 64 - 66 67 - 713 <010 - <0.10
Intake 250 246 8.0 74 7.92 170 164 64 70 <0.10
249 - 2521243 - 248| 76 - 82|65 - 79 788 - 796|749 - 783 158 - 176 63 - 65 69 - 17 <0.10 - <0.10
Contrnt, 24.8 25.0 1.7 7.9 7.80 797 314 60 91 -
Nowireaed | 248 . 249 | 245 - 252176 _- 79177 - 80 |768 - 798|792 - 805} 300 - 322 60 - 6l 89 93 -
10.7% 248 249 79 7.8 7.98 7.96 299 - - -
= 248 - 2490246 - 251({ 78 - 80 [ 77 - 80 [791 - 804790 - 7.99 291 - 307 - - - - -
-§ 21.4% 249 249 7.9 7.9 7.97 7.95 285 - - -
g .
< 4.8 - 2501246 - 252|178 - 80| 77 - 80 ]792 - 802790 - 799 274 - 239 - - - - - -
§ 42.8% 249 25.0 19 7.9 7.96 7.95 251 - - -
S 248 - 250|243 - 252 78 - 80| 78 - 80 792 - 801|788 - 798| 240 - 257 - - - - - -
§ 85.6% 249 249 8.0 79 7.93 7.93 187 - - -
& ) 28 - 2501246 - 2521 79 - 80| 78 - 80 | 789 - 798|787 - 798| 174 - 193 - - - - - -
100% 25.0 249 8.0 7.9 7.92 7.92 163 64 69 <0.10
249 - 250246 - 252 79 - 81 78 - 80 |787 - 797786 - 798 151 - 171 62 - 65 67 - 17 <0.10 <0.10
Intake 25.0 25.0 8.0 7.9 7.92 7.93 164 64 69 <0.10
248 - 2511246 - 252| 79 - 82 ] 78 - 80 [788 - 797|788 . 799 155 - 169 63 - 66 69 - 69 <0.10 - <0.10
*Note. Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.
Overall temperature (“C) Average Minimum Maximum
Pimephales promelas 24.7 243 25.2
Ceriodaphnia dubia 249 243 252




SUMMARY / CONCLUSIONS

Exposures to samples collected May 03 — 08, 2020 from Qutfall 101 resulted in no toxic
effects to fathead minnows or daphnids. The resulting IC25 values, for both species,
were >100 percent. Exposure of daphnids to intake samples resulted in no significant
difference from the control during this study period. Minnow growth in the intake
samples was significantly lower than the control.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

Samples used in the fathead minnow test were exposed to UV light for two minutes prior to
introduction of test organisms. UV treatment is used to control interference of fish
pathogens. This treatment method was approved on November 23, 2015 by the State of
Tennessee in a letter from Jessica Murphy to Terry Cheek, Senior Manager of TVA Water
Permits, Compliance, and Monitoring.

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

1.

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

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

Temperature was measured by SM 2550 B-2010.
Dissolved oxygen was measured by SM 4500-O G-2011.
The pH was measured by SM 4500-H+ B-2011.
Conductance was measured by SM 2510 B-2011.
Alkalinity was measured by SM 2320 B-2011.

Total hardness was measured by SM 2340 C-2011.

Total 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.

2.

3.

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

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

Dilution Water Used: Moderately hard synthetic water.

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

Indapendont
Beview by
Kalley £ Kasman:
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Sequoyah Nuclear Plant Biomonitoring
May 05 - 12, 2020

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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Date Sodium | Towerbrom| PCL-222 | PCL401 | CL-363 |Cuprostat-PF|H-130M| Nalco | H-150M
Hypochloritq 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 B EO/PO
02/06/2005 - 00042 | 0028 0.010 - - - - -
02/07/2005 - <00116 | 0028 0.010 - - - 0.007 -
02/08/2005 - <0.0080 | 0028 | 0010 - - - - -
02/09/2005 0.0199 0.028 0.010 - - - - -
02/10/2005 - <0.0042 | 0028 0.010 . - - - -
02/11/2005 - 0.0155 0.028 0.010 - - p 0.007 -
06/05/2005 . 0.0063 T : T - - AR
06/06/2005 - 0.0043 : - . - - - 0037 |
06/07/2005| - 00103 | - - - - . - | 0037
06/08/2005 - 0.0295 - - . - - - .03
06/09/2005 - 0.0129 9 - - - - - -
06/10/2005 - 0.0184 - - . - - - -
707/17/2005 -] 00109 0.026 0.009 - - - - -
07/18/2005 - ] o015 0.026 0.009 . - - - 0.036
07192005 - 0.0163 0026 | 0009 - - - 0036
07/20/2005 | - 0.0200 | 0,026 0.009 Fa - <" 0.014 0036
07/21/2005 - 0.0242 0.026 0.009 ; - - - -
07/22/2005 - 0.0238 0.054 0.018 . - - 0.014 -
10/30/2005 - ] 00068 . - - - - - -
10/31/2005 - 00112 - - . - - - -
11/01/2005 - 00104 - - . - - - 0:035
11/02/2005 - 0.0104 SR - ‘- - - - [ 0036
11/03/2005 - 0.0117 - - - - - - 0.036
11/04/2005 - 0.0165 . - - - © 0035 |
1171472005 - 0.0274 - - - - - - -
11/15/2005 - 0.0256 . - - - - - -
11/16/2005 - 0.0234 - - - - - - -
11/17/2005 - 0.0231 few - - : - “
11/18/2005 - 0.0200 - - : - - .
11/19/2005 - 00116 - - - - -
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Date Sodium |Towerbron]| 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
1171272006 = 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 - - - - - - - -
0528007 [ - - - - - - - - - 0.015
05/29/07 | - - - - - - - - 0.036 0.015
05/30/07 | 0.0084 - - - - - 0017 | 0036 0.015
05/31/07 | - 00103 | - - - - - - | 0036 0015
06/01/07 | - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 00305 .. - - - - - - - -} o015
120207 [ . - 0.0241 - - - - - - - -
12/03/07 | ., . = 0.0128 - - - - - - - -
12/04/07 | - 0.0238 - - - - - - - -
12/05/07 | a 0.0158 - - = - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 }: S . 0.0175 - - - - - - -
04/13/08 | R 00039 | : * - - - - - - -
04/14/08 L. 0.0124 - - + - - - - -
04/15/08 b 0.0229 - - - - - - - -
04/16/08 | - 0.0143 - - - - - - - -
04/17/08 - 0.0120 - - - - - - - -
04/18/08 | - - 0.0149 - - - - - - - -
10/26/08 | T T - 0.0260 | - T - < - - - - -
10/27/08 - 0.0151 - - - - - 0.017 - -
10/28/08 - 00172 - - - - - - - 0041 .-
10/29/08 - 0.0154 - - - - - 0.018 |, .0.041 0.030
10/30/08 - - - - - - - - | 0041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030
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Date Sodium |Towerbron] PCL- | PCL-401 | CL-363 |Cuprostat] H-130M| Nalco | Sp H-150M | MSW
Hypochlori mg/L | 222 mg/L mg/L. |-PFmg/L} mg/l. | 73551 } CT1300.-{ mg/L 101
mg/L TRC | mg/L |Copolymerf DMAD| Azole | Quat mg/L mg/L Quat mg/L
- TRC . Phosph| EO/PO Quat Phosphate

—02/08/09 - 00197 | - - - - : 0.017 - - =
02/09/09 - 00237 | - - ; - - | o017 - . -
01009 | - 00104 | - - - - 4 0.021 - - y
02/11/09 - 0.0155 - - - - - 0.017 - - -
02/12/09 - 0.0106 - - - - - 0.017 - - -
139 | - - - - - - - - - - -
05/10/09 | - 0.0129 - - - - - - - - -
05/11/09 § - 0.0415 - - - - - - - 0.0446 )
051209 | - 00053 | - . - - - - 0.039
051309 | - 00049 | - - - - - - - 0.0396 -
05/14/09 | - <0.0141 - - - - - - - 0.0397 -
05/15/09 }- - <0.0160 - - - - - - - - -
11715709 - 0.023 - - - - - - . - =
11/16/09 | - 0.0152 - - - - - - - - -
11/17/09 | 00255 | - - - - - - - -
11/18/09 - 0.0306 - - - - - - - -
11/19/09 - 0.0204 - - ‘ - - - - - -
11/20/09 0.0093 - - - - - - - - -
—05/09710 = 00192 | - - - = - - - - -
0s10/10 | - 00055 | - - - - - - - - -
os/1v/10 | - 0.0100 N - 4 - , - 0.039 - -
os/12710 | - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -
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Date | Sodium| Towerbrony PCL- | PCL~401 | CL-363 | Cuprostat H-130M| Nalco | 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 mg/L. | Quat | 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 - ] oo0112 - - - - - - - - - -
11/03/10 - 0.0163 - - - - - - - - - -
11/04/10 - 0.0107 - - - - - - - - - -
11/05/10 - 0.0132 - - - - - - - - - -
05/01/2011 - - - - - - - - - - - -
05/02/2011 - - - - - - - - 0.04 - - -
05/03/2011 - - - - - - - - 0.04 - - -
05/04/2011 - 0.0155 - - - - - - 0.04 - - -
05/05/2011 - 0.0179 - - - - - - 0.04 - - -
05/06/2011 - 0.0089 - - - - - - - - - -
1170672011 - 0.0163 - - - - - - - - - -
11/07/2011 - 0.0225 - - - - - - - - - -
11/08/2011} - 0.0141 - - - - - - - - - -
11/09/2011 - 0.0239 - - - - - - - - - -
11/10/2011 - 0.0242 - - - - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - - -
[05/0672012] - - - - - = = : — 1 - - .
05/07/2012 - - - - - - - - - - - -
05/08/2012| - - - - - - - - 0.041 - - -
05/09/2012f - 0.0145 - - - - - - 0.041 - - -
05/10/2012 - 00298 | - - - - - - 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
05/122013 - 0.0099 - - - - - - - - T -
05/13/2013 - - - - - - - - . e 0.064
05/14/2013 - | 00091 - - - - - 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) - | 00107 | - - - - = 0.036 | 0.0379 . - - 0.03
09/18/2013 - 0.0217 - - - - - 0.036 | 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - S - 0.03
09/20/2013 - 0.0173 - - - - - - - - - 0.03
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Date | Sodium|Towerbrony PCL- | PCL-401 | CL~363 |Cuprostat] H-130M| Nalco [ Spectrus [H-150M
Hypo-| mg/L | 222 | mg/L | mg/L |-PFmg/L| mg/L | 73551 | CT1300 | mg/L
chloritel TRC | mg/L | Copoly- | DMAD| Azle | Quat mg/L mg/L. | Quat
mg/L Phos-| mer EO/PO Quat
TRC phate

05/0472014 - 0.0118 - - - - - - - -
05/05/2014 - 0.0112 - - - - - - - -
05/06/2014 - 0.0096 - - - - - - - -
05/07/2014 - 00164 | - = - - s - - - - -
05/08/2014| - 00235 | - - - - - - - -
05/09/2014| - 0.0110 - - - - - - - -
09/07/2014] - - - - - - - - T - -
09/08/2014] - - - - - - - - - 0.04 -
09/09/2014] - - - - - - - - 0.04 -
09/10/2014 - - Ca T - el - T - | o004 1 -
09/11/2014} - 00070 | - - - - - - - -
09/12/2014 - 0.0074 - - - - - - - -
[08/0972013] - . .
08/10/2015} 0.0195 : 0.03
08/11/2015} - 0.0275 : 1 0.03
08/12/2015} 00213 |~ R ' T
08/13/2015} 00192 | ' -
08/14/2015| 00182 | -
10/18/2015 0.0162

10/19/2015} - 0.0125

10/20/2015] 0.0120

10/21/2015} - - ] 0.0130

10/22/2015| 0.0174

10/23/2015) - 0.0156

05/15/2016] - - !

05/16/2016} 0.0209

05/17/2016 0.0210

05/18/2016§ =~ 1 0.0361

05/19/2016| 0.0254

05/20/2016{ =~ 0.0261

07/31/2016] - : T -
08/01/2016f . 0.0091 ' ‘ £ 0.03
08/02/2016 - 0.0093 ‘ 1 0.03
08/03/2016{ 00209 | o » 003 |
08/04/2016] = - - ‘ -
08/05/2016f . - ‘ .
05/01/2017} 0.0298

05/02/2017} - 0.0218

05/03/2017} - -~ | 0.0260

05/04/2017 -

05/05/2017 -
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~ Date ‘owerbrom Floguard | Spectrus BD1500] Nalco Spectrus Floguard
mg/L MS 6237 - mg/L 73551 - CT1300 *MS6236
TRC mg/L Quat mg/L mg/L mg/L
Phosphate/Zinc EO/PO Quat Phosphate
07/23/2017 - - -
07/24/2017 0.0124 0.04/0.01 -
07/25/2017 0.0081 0.04/0.01 - .
07/26/2017 0.0232 0.04/0.01 003 . '
07/27/2017 0.0179 - -
07/28/2017 0.0296 - 0.03
5/13/2018
5/14/2018
5/15/2018 0.0229 0.030 0.0275
5/16/2018 0.0159 0.030 0.0275
5/17/2018 0.0133 0.030 0.0275
5/18/2018
10/07/2018 - - - -
10/08/2018 0.0221 - - 0.02852
10/09/2018 0.0098 - 0.0332 0.02852
10/10/2018 0.0187 0.031 0.0332 0.02852
10/11/2018 0.0200 0.031 - 0.02852
10/12/2018 00187 0.031 - 0.02852
04/28/2019 - - - -
04/29/2019 - 0.0069 0.047 - -
04/30/2019 0.0109 - 0.047 - -
05/01/2019 0.0196 - - -
05/02/2019 0.0341 - - -
05/03/2019 0.0281 0.047 -
08/04/2016 ;o= - - -
08/05/2019 0.0227 0.047 - 0.02852
08/06/2019 0.0071 - 0.0332 0.02852
08/07/2019 0.0117 - 0.047 0.0332 0.02852
08/08/2019 0.0142 - 0.0332 0.02852
08/09/2019 0.0078 0.047 - 0.02852
5/3/2020 - - -
5/4/2020 - - -
5/5/2020 - - -
5/6/2020 0.0045 0.049 0.0332
5/7/2020 0.0055 - 0.0332
5/8/2020 0.0183 0.049 0.0332
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~ Appendix C

. Chain of Custody Records and.
‘Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of __1__
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
N \
Paect Name: Sequoyah NP Toxicity 35 l Depot Stl'eet. FedEX UPS Bus Cllentgoﬂ 'C
PSB. Number: N/A Asheville, NC Other (specify):
- . 28801 General Comments:
Facility Sampled: Sequoyah NP o $28.350.9364 1oV Bitle Comp @O" 10 §-44-20
NPDES Number: TN0026450 one: - - .
il \ T INT Roble Comp @ OFOO  5-4-29
Coll/eft)ed By, Kelly Kbinetie , Dbie Mo e Fax: 828-350-9368
/%W A7
Field Identification / Grab/Comp Collection Date/Time Container Flow
Sample Description . Number & (MGD) Rain Event? Laboratory Use
Volume (Mark as A jate)
Collectod it s 7ippropriate foovecx 10t
Date Time Yes If Yes, No Trace ETS Log Arrival Temp. By Time Appear-
— (mmv/dd/yy) (EST) o - Inches Number (°C) [ ance
SON-101-TOX Comp | Start95/93/29 | 4730 200so4.04 1.6 C 3{ WO | %
Endgs)oH120 oL30 1 (2.5gal) 1A b5 \/
R R 20
SQN-INT-TOX Comp Start 95/03/ 0739 20050405, WS A\_ B ¥
End 05/24/20 2 1(2.5 gal) . ¥ W Seals [N SAMAS
Ob30 ST
V16269 v wep |wd DITL 0N,
Sample Custody -~ Fill In From Top Down §
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
s Il e, 2N
pitl ot $24-20 @09 04 B 4 Yeused) | 0609~ 220 g dr
@ SornC S. €
AL Yewed psT0v.28 [ /0 e dM—— D g0s-oi-20 30 ev




Whole Effluent Sample Receipt Log Page S\
e ans *Sample temperature performed using vertied General Use Thermometer SN: L | mos

N
N Date Time Received Received *Sample Project Sample
o X o Sample name and description State Comments
- Received Received by from Temp. (°C)] number number
;g 05-04-20 1218 K. Keenan S. Byers 2.6 15059 200504 .01 [Marshall WWTP NC

05-04-20 1245 J. Sumner A. Coates 1.8,2.0 15060 200504 .02 |Eastman Chemical - River Water N

05-04-20 1245 J. Sumner A. Coates 1.6,1.7 15060 200504 .03 |Eastman Chemical - Blended Effluent N

05-04-20 1310 J. Sumner Sonic Delivery 16 15061 200504 .04 [TVA /SQN Outfall 101 TN

05-04-20 1310 J. Sumner Sonic Delivery 1.5 15061 200504 .05 |TVA/SQN Intake TN

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



BIOMONITORING CHAIN OF CUSTODY RECORD Page_1__of _1__

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

Feject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client Sop'c

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

Facility Sampled: Sequoyah NP 28801 General Co;:'x;nt& / 73

12 sWWle Comp [y
. Phone:  828-350-9364
NPDES Number: TN0026450 TNT BMe Comp @ 50
Collected By; &e/ly Kobindh |~ Tb'e Ta0e Fax: 828-350-9368
Field Identification / | Grab/Comp Collection Date/Time Container | Flow ‘ Pm ol
Sample Description . Number & | (MGD) Rain Event? 1 GLU | Laboratory Use
Volume (Mark as Appropriate)
Collected
Date Time Yes If Yes. No Trace ETS Log Arrival Temp. By Time Appear-
- (mnv/dd/yy) (EST) - - Inches Number (°C) € ance
SQN-101-TOX Comp | Start yg 05720 0729 bposoe»0 1.2+¢ )L o0 ,#
End 55/j06/20 33 1 (2.5gal
nd 55 joi/ el (2.5gal) 74,94 S
SQN-INT-TOX Com Start 35/95/49 | 9930
Q p zm.si l. 3 -C $ \'\Sb *
End 05 /06/29 | o630 t@seal | 9 % Coscon| SeALs (WPAKS. [SAHARLES
: Vv’ Reewery v Good| wmpmont A
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time

/—/%% R 25-05 20 / '(75'50«/3 W t&,w\ 055610 ] / 6550 ex
R4 MK e S%qum.wd £ 6-06-30 /10:50er O‘/\ &S 08-0L-1 11S0 ev




- — s GBS ==

Whole Effluent Sample Receipt Log Page S3
e aern < *Sample temperature performed using verfied G | Use Th SN: 101 S(lﬂ;\

§ Date Time Received Received *Sample Project Sample Sample name and descripti stat ¢
g Received Received by from Temp. (°C)| number number P escription tate omments
[7-] 05-06-20 0945 K. Keenan Fed - Ex 1.1 15084 200506 .01 |South Cary WWTP NC
N 05-06-20 0945 K. Keenan Fed - Ex 1.8 15085 200506 .02 |PCS Phosphate, Inc. NC

05-06-20 1116 K. Keenan Fed - Ex 1.7 15086 200506 .03 |Allen SS - 006 NC

05-06-20 1116 K. Keenan Fed - Ex 2.0 15087 200506 .04 |Apex WRF NC

05-06-20 1116 K. Keenan Fed - Ex 1.5 15088 200506 .05 |Belews Creek SS - 006 NC

05-06-20 1116 K. Keenan Fed - Ex 1.5 15089 200506 .06 |Belews Creek SS - 006A NC

05-06-20 1116 K. Keenan Fed - Ex 1.6 15090 200506 .07 |Buck CTCC - 007 NC

05-06-20 1116 K. Keenan Fed - Ex 11 15091 200506 .08 [Brunswick County NC

05-06-20 1116 K. Keenan Fed - Ex 2.5 15092 200506 .09 |Daikin NC

05-06-20 1116 K. Keenan Fed - Ex 1.8 15093 200506 .10 |Durham County NC

05-06-20 1116 K. Keenan Fed - Ex 2.2 15094 200506 .11 |Hoke County WWTP NC

05-06-20 1116 K. Keenan Fed - Ex 2.2 15095 200506 .12 |Laurinburg WTP NC

05-06-20 1116 K. Keenan Fed - Ex 2.2 15096 200506 .13 |Laurinburg WWTP NC

05-06-20 1116 K. Keenan Fed - Ex 1.8 15097 200506 .14 |James Loughlin WWTP NC

05-06-20 1116 K. Keenan Fed - Ex 1.4 15098 200506 .15 |Marshall SS - 002 NC

05-06-20 1116 K. Keenan Fed - Ex 1.4 15099 200506 .16 |[Marshall SS - 005 NC

05-06-20 1116 K. Keenan Fed - Ex 2.5 15100 200506 .17 |North Cary WWTP NC

05-06-20 1116 K. Keenan Fed - Ex 2.2 15101 200506 .18 |Roseboro WWTP NC

05-06-20 1116 K. Keenan Fed - Ex 2.7 15102 200506 .19 [Scarlett Acres MHP NC

05-06-20 1116 K. Keenan Fed - Ex 1.5 15103 200506 .20 |Western Wake NC

05-06-20 1116 K. Keenan Fed - Ex 2.2 15104 200506 .21 |Pender County WTP NC

05-06-20 1116 K. Keenan Fed - Ex 4.5 15105 200506 .22 |Sutton - 001 NC

05-06-20 1116 K. Keenan Fed - Ex 4.5 15106 200506 .23 |Sutton - 008 NC

05-06-20 1116 K. Keenan Fed - Ex 1.0 15107 200506 .24 |Washington WWTP' NC

05-06-20 1116 K. Keenan Fed - Ex 2.0 15108 200506 .25 |McGuire NS - 001 NC

05-06-20 1116 K. Keenan Fed - Ex 14 15109 200506 .26 |McGuire NS - 002 NC

05-06-20 1116 K. Keenan Fed - Ex 1.0 15110 200506 .27 |Morehead City WWTP NC

05-06-20 1240 J. Sumner A. Coates 0.6/0.6 15060 200506 .28 |Eastman Chemical - River Water ™

05-06-20 1240 J. Sumner A. Coates 0.6/0.5 15060 200506 .29 |Eastman Chemical - Blended Effluent ™

05-06-20 1250 J. Sumner TVA Courier 1.2 15061 200506 .30 |TVA /SQN Outfall 101 TN

05-06-20 1250 J. Sumner TVA Courier 1.3 15061 200506 .31 |TVA /SQN Intake N

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



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of _1__
| Cent: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Preujec[ Name: Sequoyah NP Toxicity 35 1 Depot Street. FedEx UPS Bus Client-gt;nl‘cr
P.O. Number: N/A Asheville, NC Other (specify):
Facility Sampled: Sequoyah NP 28801 qir;er?l Comments: oS
Ph 828-350-9364 Botlle 101 comp
: one: -350- _ -
NPDES Number: TN002?450; Botlle THT comp A O745
Collecteq By; /b rore™ . Qe /1o Fax:  828-350-9368
il Y Ui
Field Identification/ | Grab/Comp Collection Date/Time Container Flow ) mw"*— {w)
Sample Description . Number& | (MGD) Rain Event? Laboratory Use
Volume (Mark as Appropriate)
Collected
Date Time Yes If Yes. No Trace ETS Log Arrival Temp. By Time Appear-
- (mm/dd/yy) (EST) - - Inches Number (°C) ct< ance
-101]- 25/97) 29 ‘] .
SQN-101-TOX Comp Start 25797/ J730 2006508.22| \.\ ‘\,Q C & so| #
End 95/05/20 | D430 125gal) | 955,35 v
SQN-INT-TOX Comp Start ©§/97/20 | O 73V 20050623 2.0 C 6\ VSh |
End o5/%/20 2430 3.(2.5 gal) 3. 3b 4 Cu SemsS WTALT} SAM
H23 v flecepyed 1IN 6ood | Cantrrion.
Sample Custody - Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
/,. - e 7 BT ~ e U VIS S _
Lidl e 55520 &7 YD (5N A ke v |050%.20 - O§4p €
SowC
PR T b, Iasd pSogao [y toek N bl 03-08-10  \1SD ev
- N 4 [ 4




¢6 4092

el — ]

Whole Effluent Sample Receipt Log Page S5
e *Sample temperature performed using verfied General Use Thermometer SN: ____I:LQ]SS___QQS____
Date Time Received Received *Sample | Project Sample Sample name and description State Comments

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

05-08-20 1013 K. Keenan Fed - Ex 3.0 15086 200508 .01 |Allen SS - 006 NC
05-08-20 1013 K. Keenan Fed - Ex 2.6 15087 200508 .02 |Apex WRF NC
05-08-20 1013 K. Keenan Fed - Ex 2.5 15088 200508 .03 |Belews Creek SS - 006 NC
05-08-20 1013 K. Keenan Fed - Ex 2.5 15089 200508 .04 |Belews Creek SS - 006A NC
05-08-20 1013 K. Keenan Fed - Ex 2.3 15090 200508 .05 |Buck CTCC - 007 NC
05-08-20 1013 K. Keenan Fed - Ex 2.5 15091 200508 .06 {Brunswick County NC
05-08-20 1013 K. Keenan Fed - Ex 2.0 15092 200508 .07 |Dalkin NC
05-08-20 1013 K. Keenan Fed - Ex 1.7 15093 200508 .08 |Durham County NC
05-08-20 1013 K. Keenan Fed - Ex 34 15094 ‘200508 .09 |Hoke County WWTP NC
05-08-20 1013 K. Keenan Fed - Ex 3.4 15095 1200508 .10 |[Laurinburg WTP NC
05-08-20 1013 K. Keenan Fed - Ex 34 15096 200508 .11 |Laurinburg WWTP NC
05-08-20 1013 K. Keenan Fed - Ex 2.6 15097 200508 .12 llames Loughlin WWTP NC
05-08-20 1013 K. Keenan Fed - Ex 3.2 15098 200508 .13 |Marshall SS - 002 NC
05-08-20 1013 K. Keenan Fed - Ex 3.2 15099 200508 .14 |Marshall SS - 005 NC
05-08-20 1013 K. Keenan Fed - Ex 34 15100 200508 .15 |North Cary WWTP NC
05-08-20 1013 K. Keenan Fed - Ex 34 15101 200508 .16 |Roseboro WWTP NC
05-08-20 1013 K. Keenan Fed - Ex 1.8 15102 200508 .17 |Scarlett Acres MHP NC
05-08-20 1013 K. Keenan Fed - Ex 3.0 15103 200508 .18 |Western Wake NC
05-08-20 1013 K. Keenan Fed - Ex 2.0 15084 200508 .19 |South Cary WWTP NC
05-08-20 1245 J. Sumner A. Coates 2.3/2.1 15060 200508 .20 |Eastman Chemical - River Water ™
05-08-20 1245 J. Sumner - A. Coates 2.9/3.0 15060 200508 .21 |Eastman Chemical - Blended Effluent ™
05-08-20 1250 J. Sumner TVA Courier 1.1/1.0 15061 200508 .22 [TVA /SQN Outfall 101 TN
05-08-20 1250 J. Sumner TVA Courier 21 15061 200508 .23 |TVA /SQON Intake ™

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



Environmental Testing Solutions, Inc.

Client: TVA, Sequoyah Nuclear Plant

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

NPDES #: TN 0026450

Species: Pimephales promelas

County: Hamilton

Outfall #: 101

Pagelof?

Project #: \Sow\ Treatment: UV (each concentration was UV-treated
for 2-minutes to remove pathogenic interferences.)
Dilution preparation:
Dilution prep (%) 10.7 214 42.8 85.6 100 Sample was not aerated or treated unless otherwise
Effluent volume (mL) 214 428 856 1712 2000 noted on this form. Sample was warmed to 25.0 £ 1.0°C
Diluent volume (mL) 1786 1572 1144 288 0 in a warm water bath and then diluted to the test
concentrations with moderately hard synthetic water
Total volume (mL) 2000 2000 2000 2000 2000 (MHSW).
Test organism information: Test information:
Organism source; In-house culture Randomizing template:
| Incubator number -
Age: <24-hours old and shelf location: 1€
Spawn date: oMM 10 Artemia CHM number: CHM1048
0S-04-10 ‘SO0 ~¥vQ Drying information for welght determination:
Hatch dates and times: 0S-0S-1D sL0S Date / Time in oven: Sln 0810
*Initial oven temperature: W0 C
i L pH(S.U)= &-To Date / Time out of oven: 51%20 0810
Transler vessel information: Temperature °C)= 1. \ *Final oven temperature: [ ‘
Average transfer volume (mL): <0.25 mL Total drying time: ook S
*60°C Oven, Thermometer SN: 14-98585
Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding | Test initiation, renewal, Sample MHSW
or termination numbers used batch used
Time Analyst Time Analyst Time Analyst Outfall 101 Intake
0 05-05-20 oLilD % V30 | K 08Sy . [2005ed.04 | WoseH-0S akA106
L B3
1 05-06-20 0SB0 W Ml oko U J 4
L") 'AY 14 v >
2 05-07-20 DLOdb| M | VIQOD]| Yy 043 | W mﬁ%—}\d 029 20D
3 [AY 04
050820 | teno n.oo of331 A 1 0472 %0
4
050520 | oveo| W | B U oAYD 3{ 20080822 [70050€. 3 | 0s-0v WA
* [ wwn [ oeoe] Y| vied] T | ogm)
7
8 051120 | G| W | \Vieo| Y ok%0| 'Y v \
L3 v
7 05-12-20 ‘ ¢ ooy H
Chemical analyses:
Parameter Reporting Limit Method number | Meter Serial number
pH 0.1S.U. SM 4500-H+ B-2011 | Accumet AR20 93312452
Dissolved Oxygen (D.0.) 1.0 mg/L SM4500-0G-2011 | YS! Model S2CE 18D104324
Conductivity 14.9 umhos/cm SM 2510 B-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCOy/L SM 2320 8-2011 Accumet AR20 93312452
Hardness 5.0 mg CaCO,/L SM 2340 C-2011 Not applicable Not applicable
Chlorine, Total Residual 0.1 mg/L ORION 97-70-1977 Accumet AB250 92349123
Temperature 0.1°C SM 25508-2010 Digital Thermometer | \Nobob [
Control information:  \J)\) “TIEATED Acceptance criteria Summary of test endpoints:
% Mortality: Ol. <20% 7-day LCso (%) 21007
Average weight per initial larvae: QAN NOEC (36) 1007,
Average weight per surviving larvae: QM 2 0.25mg/larvae LOEC (%) 21007.
ChV (%) 21001,
1C25 (%) 21007,
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tadepecdent
Revtew by
Kalley €. Keaman:

A

Envirgnmental Testing Sclutions. Inc.

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page 2 of 7

Date: 05-05-20

Survival and Growth Data
Day CONTROL 10.7% 21.4%
A B | C D E F G H | J -K L
0 10 10 10 10 10 10 10 10 10 10 10 10
1 oo || wl|!o]m|’/o] o] 0|to] ¢o
2 1o 10]10]to ) ol !0 tO|!O] 1D]t0 [10] 10
3 o [fo|ofofrof/ofrofrof o] 0| 0|70
! oo |I10|t6 /OO [to]m]ffiv]ipl!’D
) o |rofm|o]o|m|wo]ig]io] o] o]0
® 0|10 | o] wofrofm|to | ofio] o]0t
¢ /o |to [to|ro]lm]|ro|m|e]mn |io]wo]ro
*A = Pan weight (mg) \)~ N N
g —lght blae \)\’.\6 & A A W 4;?\ 4)‘;\ ¥ 6‘30 &
oate:_OH-30-36 |V RV [WN \\\"\6‘\'\ (3'\'\\\‘
*B = Pan + Larvae weight (m
- -,P e els‘;' ® 22842 €% 2218 | naq | 32U 1338 | 21702 22| 2240 (22,18 [ 22,67 [12.50
Date: 05-13-2n
C = Larvae weight (mg) =B-A
LAYRAD P S ST Rk (6,83 .48 i [Lad [1.T [1.6S
Analy {4\
Weight per initial number of larvae (mg)
= C/ Initial number of larvae ~ o N % ~ 6
~N
sy I Rl F R ) Il P P
v o |0 o |lo loo |© 0" |O o |o (9 |o
Average weight per initial Percent
number of larvae (mg) ;f::‘cﬂon 6.1 0.7%0 .ol | 0. 1L 2.0 7
control (%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

Comment codes: c = 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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Environmenta) Testing Solutlons, Inc.

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page3of 7

Date: 05-05-20

Survival and Growth Data
Day 42.8% 85.6% 100%
M N 0 P Q R S T 1) \J w X
0 10 10 10 10 10 10 10 10 10 10 10 10
! (0| to] 10|10 | (D] rof t0]¢o|p|10]|D
2 10w |to|to]to|to|ta | o]to]io] 10]to
? NNy
4 Q| ojto |to J!t0OjJID|ro|{tO] O] ta]tp]|to
’ oo ||| |ofo|n]|wo|io]w|o
6 10 (10|10 Ofi0 |0 |tO]t0]10 | o] to]tD
? (o [10o 1D |10 |roffm]rol]io |rD
*A = Pan weight (mg) ) : :
Tray color code: /[‘gbt blo¢ ,\°\ <3\9 ((\ \g\ \9‘9 \6 \0\ '& 06-) q6 U,,) o‘\)\
na TS . . . . . . . . .
e el N T Nl o R R C K K
*B = Pan + Larvae weight (mg)
::::Zsc & 0858 2043 2292 e oo [ 230\ 2202 2140 | 2012 u-08| BV
C = larvae weight (mg) =B-A
7.00 6.3 (1,08 [A-3S [4. 2R [ b Rb[ 1.2 |1 1.54 h.30 A4S a2
Analyst: _ﬂ
Weight per initial number of larvae (mg)
= C/ tnitial number of larvae A
L &5 V) AN
" IR R R F g I A I P P R
Analyst: 4 . 0" Q 0’ o 0 o b % (V) 0 0
Average weight per initial Percent
number of larvae (mg) reduction 0. L% sLl 0.L4% <.37. 0. 40 -0.37,
from control * .
(%)

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

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

tndspendent

Netley & Keanan:

Comments:
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Environmental Testing Selutions, Inc.

odependent
Roview by
Keltoy & Revnan:

I

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page 4 of 7

Date: 05-05-20

Date: © 06S-\3-20

Survival and Growth Data
Day 100% Intake Control, Non-treated
Y 3 AA | BB ] cc | oo | EE | FF
0 10 | 10 [ 10 [ 10 J 10 | 10 | 10 | 10
! (ol1o|to|rofto|w]|tofr0
2 | |1ofto]to| to]io | D
3 0| [0 ] fto] ]
! (0 |1v [tp |10 J!tQ D [1D |!1O
3 o [1o|10]10 J1o |0 ]to [td
° to [to |10 [ro] o] to]eo [0
7 YN
(ol 10|10 [LO ) 0] D] 20 |1D
*A = Pan weight (mg)
venrcste, Dightt blac | 4)66 6?3\9 WO of'\“ O 60\9 \?
vate: __OY. 20.20 o 0T 0T |W A L\ A \‘3'
:\:;:s:”maevﬁwm’ 22.24|21. 00 | 2. 80 20. SK | 20. S5 | 2.3 | 13- 282,51

C = Larvae weight (mg) =B-A

. 56 6.0V (L2 |65

el A (g2l [qad

Weight per initial number of larvae (mg)

(%)

=C/ Initial number of larvae e °\ ’\?‘ ,_I,V \ )’.\ N,v A&)\
Analyst: 5\ O:a QY 0\" 0\'0 LOEB‘ O"\ O?, o’ ‘L_
Average weight per initial | Percent ot
number of larvae (mg) ;:::'c::;::m ' 0. b3 3.3 7. o .-‘q\.‘ ;Jk A

*Weight measurements performed using Cahn 28 Automatic Electrobalance, SN 41520.

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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2640 LE

Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Qutfall 101

May 05-12

, 2020

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

Quality Co

ntrol

Verification of Data Entry, Caleulations, and Statistical Analyses

Project number: 15061
Not for Compliance Assessment, Internal Laboratory OC
Concentration (%) | Reglicate | Initial number al | Fieal humber of larvac|A = Pan wemht o] B = Pon Larvee | Larvac weight (mg)]| Welght / Surshing Mean weight 1 Cuellicient of variaiion | Weight / Initial tamirer | Mean sarninal | Mean neiahi7 Cucllichent nf Percent redustion frven
fanvae Weight (ng) =B.A number of farvae (o) | Surviviog number of | Sless it per san s of farvac (myg) ) taithal nuebier of | variation St woise cwnind (%)
Varyde (mg) Subor oftarvest () Harvae (mgh | oo bt muunbes of arvary
Ll
cC 10 10 1494 2155 661 0661 06061
Control, DD 0 0 492 22.39 747 0747 0.747
0744 00. 37 3 ‘ K
Nbtteeaied EF 0 5 33 7% 7 0833 4 88 100.0 0.744 38 Natapplicable
FF 0 3 22.57 44 0744 44
A 0 7 2284 97 0.697
Control, i) 10 10 475 & 13 0713 0.7¢ :
0.7 2 004 .737 5. N £
UV-treated C o o 361 2 761 0764 e . 0761 o ol ? Nobapnlisghie
D 0 0 504 .39 775 0.775 0.775
3 U 15.64 21 757 0.757 0.757
4 0 1 1612 3 38 726 0726 0.726
7% = 07 I 000 0.730 N £
3 G 0 i 1583 2272 689 0.689 36 4 0689 1% ) b 19
H O 10 1544 2292 748 0,748 0748
1 10 10 15.54 22 66 712 0.712 0712
J 10 10 15.24 218 694 0.694 0694
A% 0722 42 X 07 4. 3
LA K 10 o 530 3167 717 0717 0717 e s $ il
L 10 Q .85 22.§ 7.65 0 765 0.765
M 10 579 228 706 U706 0.706
N [{1] I 4.56 200, 617 0637 . 0637
8% 169 6.0 00, 0.696 o .6
s v 0 i 1587 20 708 0705 b S ’ 0705 o a 2 .
P [} 1 14.69 22 04 7135 0738 0718
Q 15.606 2304 718 0738 0.738
R 16.1 2301 686 0.686 0 686
5.6% e 19 X 1.69. .9 5.
Lo S 0 5.1 2 693 0693 "9 0.693 100 8 P 3
I ] 152 97 ©6.76 0676 0676
u 10 10 150 2 759 0.759 0.759
v 10 10 13.9: 1.25 730 0710 0730
9 0 74¢ 2 00.0 0.7: 2, -0..
e W [ 1 161 108 745 0745 . A 0745 ; i ! .
X 0 0 599 3,23 724 0.724 0.724
Y 0 0 3. 22.24 680 0 650 0.680
Z U 10 15, 21 06 601 0.60] 0601
K £ 39 4 100.0 0.639 54 133
g% i AA 0 0 15 3150 () 062 0% 0624
BB [ 10 |4 20 58 6.52 0.652 0.652
Outfall 101 MSD = Minimum Significant Difference
Dunnctt's MSD value: 0.0539 PMSD = Percent Minimum Significant Difference
PMSD: 2.3 PMSD ts a measure of test precision. The PMSD 1s the minimum percent difference between the control and treatment that can be declared statistically sigmficant in 3 whale eMuent toxicity test
Intake:
Dunnett’s MSD valoe: 0.0498 Lower PMSD bound determined by USEPA (10h percennle) = |
PMSD: 6.8

USEPA. 2001, 2001b Final Report. Interlaboratary Vanability Study of EPA Short-

Upper PMSD bound determined by USEPA (904 peicentile) = 30%

Lower and upper PMSD bounds were determned from the 10th and 90ih percennile,

term Chronic and Acute Whole Effluent Toxieity Test Methods, Volumes

fespectively, of PMSD data from EPA's WET Interlaboratory Vanability Study (USEPA, 20013, USEPA, 2001b)

1 and 2-Appendix. EPA-821-B-01-004 and EPA-821.8.01.005 US Environmental Protection Agency, Cincinnati, OH




,' Envusnmental Tosting Sctutians, me.

TVA / Sequoyah Nuclear Plant, Outfall 101
May 05-12, 2020

Statistical Analyses

Larval Fish Growth and Survival Tost-7 Day Growth

Start Date:  5/5/2020
End Date: 5/12/2020
Sample Date: May 2020

Test ID: PpFRCR Sample ID.
LabiD: ETS-Envir. Testng Sol. Sample Type

TVA {SQN Outiali 101
DOMR-Oischarge Monitonng Report
PPR-Pi

Protocol: FWCHR-EPA-821-R-02-013 Test Sp

PP-F [

Comments: _UV-treated
Conc-% 1 2 3 4
Non-Contro! 0 8610 0.7470 0.8220 07440
UV-Controt 06970 07130 0.7640 0.7750
10.7 0.7570 07260 06880 0.7480
214 07120 06940 07170 0.7650
428 07060 0.6370 0.7050 0.7350
856 07380 06860 06930 0.6760
100 0.7580 0.7300 0.7450 0.7240
intake 0.6800 06010 06240 0.6520
Transform: Untransformod 1-Tailod Isotonic
Conc-% Moan N-Moan Mean Min Max CV% N t-Stat__ Critical MSD Moan __N-Moan
Non-Contre! 0.7435 1.0085 07435 0.6610 0.8220 8.847 4
UV-Contro! 07373 1.0000 0.7373 06870 0.7750 5.164 4 N 0.7373 1.0000
10.7 07300 09802 07300 06880 0.7570 4.147 4 0324 2410 00539 0.7300 0.9902
214 07220 09793 07220 06940 07650 4.200 4 0681 2.410 0.0539 0.7220 0.9793
42.8 0.6958 09437 06958 0.6370 0.7350 5974 4 1.854 2410 0.0539 0.7112 0.9646
856 0.6983 0.9471 0.6983 06760 0.7380 3.925 4 1743 2410 00533 07112 0.9646
100 0.7395 1.0031 0.7395 0.7240 07590 2125 4 0101 2410 00539 07112 09646
intake 0.6393 08671 0.6393 0.6010 0.6800 5.358 4
Auxiliary Tasts Statistic Critical Skow Kurt
Shapiro-Wilk's Test i (p>0.01) 0.96763 0.884 -0.1754 -0.6518
B 's Test equal vari; (p=077) 2.52035 15.0863
The contrg! means are not signiﬁcanﬂzdiﬂemut(&:0.67L 016447 244691
Hypothosis Test (1-tail, 0.05) NOEC LOEC Chv JU MSDu__ MSDp mSB MSE __ F-Prob df
Bunnett's Test 100 >100 1 0.05394 0.07318 0.00147 0.001 0.24805 S, 18
Treatments vs UV-Contral
Linoar | polation (200 R plos)
Point % SD 95% CL(Exp) Skow
1Cos >100
ic1o >100
IC15 >100 1.0
IC20 >100
.9
ic2s >100 091
1Cd0 >100 08 1
ICSo >100 0.7 4
o 061
g os
2 o
H
x 034
0.2 1
0.1 4
0.0 g~ ° oo
0.1
(] 50 100 150
Doso %
Doso-Rosponse Plot
09
0s¥
07 .| 1-tail. 0.06 tevel
» of significance
£ 061 P4
st
205 jpevnadind
>04
~ 03
02
o1
03 -r T d
E g s z - 2 8 H
c E - ~ -« o - 8
3 § £
2 4
c
£ 3
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Environmantal Tosting Solutions, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
May 05-12, 2020

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  5/5/2020
End Date: §/12/2020
Sample Date: May 2020

Comments: UV-treated

Test ID: PpFRCR
Lab ID: ETS-Envir. Testing Sol.

Sample ID: TVA / SQN Intake

Sample Type: DMR-Discharge Monitoring Report
Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas

Conc-% 1

2

3

4

Non-Control  0.6610
UV-Control 0.6970
10.7 0.7570

214 0.7120

428 0.7060

856 0.7380

100 0.7590

Intake 0.6800

0.7470
0.7130
0.7260
0.6940
0.6370
0.6860
0.7300
0.6010

0.8220
0.7640
0.6890
0.7170
0.7050
0.8930
0.7450
0.6240

0.7440
0.7750
0.7480
0.7650
0.7350
0.6760
0.7240
0.6520

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Non-Control 0.7435 1.0085 0.7435 0.6610 0.8220 8.847 4
UV-Control 0.7373 1.0000 0.7373 0.6970 0.7750 5.164 4 .
10.7 0.7300 0.9%02 0.7300 0.6890 0.7570 4.147 4
214 07220 0.9793 0.7220 0.6940 0.7650 4.200 4
428 06958 0.9437 06958 0.6370 0.7350 5.974 4
856 06983 0.9471 0.6983 0.6760 0.7380 3.925 4
100 0.7395 1.0031 0.7395 07240 0.7590 2.125 4
‘Intake 0.6393 0.8671 0.6393 0.6010 0.6800 5.358 4 3.827 1.943 0.0498
Auxiliary Tests Statistic Critical Skew ___Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.8868 0.749 0.01871 -2.0524
F-Test indicates equal variances (p = 0.87) 1.23588 47.4683
The control means are not significantly different (p = 0.87) 0.16447 2.44691
Hypothesis Test {1-tail, 0.05) _ . MSDu  MSDp MSB MSE _ F-Prob df
Homoscedastic t Test indicates significant differences 0.04976 0.06749 0.01921 0.00131 0.00868 1,6
Treatments vs UV-Contral
Dose-Response Plot
1-tail, 0.05 level
L of significance
£ 0.6 3 X
% 051
(] 3
% 04 E wwn-;
~ 0.3 ] "6”('"
0.2 3
0.1
01 T T v . v v
P B ~ < @ 9 ] e
5 § ¢ & & 8. 2 3
5 3

tndependant

Review by

Kelley &. Keenan.

I~
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Page S of 7

Environmental Testing Selutions. Inc.

Date: 05-05-20

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Daily Chemistry:

Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Dally Renewal Information table
located on Page 1. Alkalinity, hardness and chlorine (total residual) performed by the analyst identified on the bench sheet specific for each

analysis and transcribed to this bench sheet.
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analvst) 8 TTS ) s s e
Concentration |} Parameter E o " )
pH(S.U) 393 |78% 7.27 2.37 79 2 163
T g Dissolved oxygen (mg/L) g-o ¥.0 77 7.6 2.6 15
o N',:;;: Canductivity (umhos/cm) | 3 /3 EVA - 315 .
MHSW Alkalinity (mg CaCOL) WO N oo L
Hardness (mg CaCO/) | AD | 838 I '
Temperature (°C) w.q . § "\,\\._L L -\.4 A
oH (5.U.) I 284 294 223 1794 AeS |
iO 7% Dissolved oxygen (mg/L) 8.0 7.9 77 25 26 2.V
’ Conductivity (umhos/em) | 269 . 304 - 1292
Temperature (°C) .4 Al 8 ~u.A M. b ﬂ .3
pH{5.U.) q.9¢ 79y 296 2.8] 294 LT
21.4% Dissalved oxygen (mg/L) 8o 79 7€ 7.5 2.6 Al
. Conductivity (umhos/cm) | 274 26 - e7 '
Temperature (°C} .9 4.1 'T_.‘\ Wb ad ——m. S ‘
BH(5.U.) 190 7.84 2.94 781 294 Nl
02.8% Dissolved oxygen (mg/) | 42 ¢ 2.0 78 726 7.6 a3
) Conductivity (umhos/cm) | 240 . N 255 -
Temperature (°C) 1s.0 ;N.’\ R G . b YV G W. €
pH(S.U.) o8 | 7.¥0 29 wark 721 159
85.6% Dissolved oxygen (mg/l) | &£ 7.0 7 24 2.7 AS
" Canductivity {umhos/cm) | {79 1/89 : /88 I
Temperature (°C) 1.0 ‘1_3. I . 3& .S ™.9 .&
PHIS.U.) 3.5% 21.7% 790 774 790 =
Dissolved oxygen (mg/L) &\ 2.0 7-° 7.4 77 A
Conductivity (umhos/em) | /54 - /) : | 1717} — *t?
100% Alkalinity (mg CaCO/L) Yo 1 o =R e
Hardness (mg CaCO,/L) LA : * L1 . | .
Chlarine {mg/L) <p.1D I £0.10§ ;
Temperature (°C) S-0 '\;\‘\ E;O 1 L) ™-S
pH{s.U.) 86 27¢ 720 274 790 A
Dissolved oygen (mg/l) | (3 2 29 7.9 7.4 2.6 .S
100% Conductivity (umhos/cm) | /58 /! a7 :
Intake Alkallnity (mg CaCOy/L) L3 LS
Hardness (mg CaCOy/L) [ 1
Chiorine (mg/L) <0.10 . <0.10 |~
Temperature (°C) 1S.0 W.L 6. ™. 6 B. 0 W.¢
Initial Final Initial Final Initial Final
Review by
Katley £ Keenso:

SOP AT20-Revision 6—Exhibit AT20.3
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EE Page 6 of 7

[ Testing Inz.

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant, Outfall 101 Date: 05-05-20

Da
(Analyst identified for each ﬂay,r performed pH,yD.o. and conductivity measurements only.)
5 6
Analyst TrsS_Its 1L
Concentration | Parameter i ' ‘
M (5.) 73¢ 793 J92
Dissolved oxygen (mg/L) 7.4 79 s
UV-Treated Conductiivy Gaiafem) 3 »
C(:a'ﬂ':xl’ Alkaliniy (mg CaCOL) e '
Hardness (mg CacOWL) . -2
Temperature (°C) N\-b M w. b
pH(5.) 277 |794 157
10.7% Dissalved oxygen (ma/L) 25 2.9 is
: Conductivity {umhes/cm) 99
Temperature (°C) _’\."\- S M. § b
Ll 2272 1294 186
1.0% Dissolved omygen (mg/L) 25 29 is
’ Conductivity (pmho/em) _ 282
Temperature (C) ™ =S | \.§ .3
PHISW) Z1S 1794 355
42.8% Dissalved oxygen (ma/L) 25 7.9 ks 7A
: Conductivity {umhos/cm) L 25]
Temperature (°C) .1 _;L‘\- 3 4.0
PH (5. 774 17293 8%
85.6% Slviohved omveen (mf) 25 2.6 23
" Conductivity (umbas/cm) N I ‘
Temperature (°C) W™\.S . § .S
P50 2721793 383
Dissolved oxygen (mg/t) Z6 <.0 e
Conductivity (umhos/cm) 1/e7 1
100% Alkalinizy (g CaCOL) ) P
Mardness (mg CaCOAL) L ] . R
Chiorine (mg/L) o T, e R ) | _
Temperoture (<) 5.0 it As.0 | WS 15.0 aMSs] wW.gj WA
pHisU) 82 | 342 1289 1773 17.96 7.7 793 333
Dissolved oxvgen (mg/) 8.\ 32 3.0 73 | %.0 76 A 2
100% Conductivity (umhos/cm) 1 L) s TR 7 1 16Y ]
Alkalinity {mg CaCOL) o " v [N}
Intake - -
Hordness (mg CaCOwL) ) LA . .
Chlorine {mg/t) N RN KX NN ' ' o Bl
Temperature (*C) '\SA) ALY 1S-0 'p\.'ﬂ J__"Lq M. S "Lﬂ .9 li-‘p
Initial Final Initial Final Initial Final Initial Final

SOP AT20-Revision 6-Exhibit AT20.3
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.
Envircnmental Testing Sclutlons, Inc.

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page 7 of 7

Date: 05-05-20

Day
{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst 3‘ Is T5 T §~ s [
Concentration Parameter - ) ) | ) . -
BH (5.U.) .48 271 76% [7.82 279 q7h°)
4 Dissolved oxygen (mg/t) 1.9 713 ZG 7.6 76 M
":o"":;:;‘e Conductivity (mhos/em) | 3L\ 321\ ___131% '
MHS wl" Alicalinity (mg CaC0/L) w0 S~ bl
Hardness (mg CaCO,/L) A% - s £4 .
Temperature (°C) X }'-\ A . § M. b wA \‘\._S:i
Day
{Analyst identified for each day, performed pH, D.0. and conductivity measurements only.)
3 4 E) 6
Analyst [~ 0T o . | TS TS TS ) L
Concentration | Parameter ' e _ — —
o (5.) ea | 3k 1332 173 17723 1273 1783 | Jas
Nomtreated |2t ommen s Y] IM b 2.7 7.7 e |76 _Fe
contRop,  |Coetyimbenicr) | B0S 200 SH 1323 il
MHsw | LAweimvimecscom) N L ) o B
Hardness {mg CaCOML) ST a0 I e
Temperature (*C) W.§ | -\ At - S . § WS WM. § W
dependent
Reviaw by
Kallay L. Keenan:

I~
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TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated
May 05-12, 2020

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

esueey 3 Aniien

@
~N . .
° N Daily Chemical Analyses
:3 E ! Tasting Soll Inc. ' Projcct number: 15061
N
Concentration Il‘arnmeler Day 0 Day | Day 2 | Day 3 Davd Day S Daye |
-_ﬁmq_l?inal Tnitial Final | Tnitial Final Tnitial Final Initial_| —Final Tnitia) Final Tnitial mnal_{
H (SU) 7.98 771 7.68 7.82] "7".19] 768 7.88 768| 7.7 7.3 7.73 7.13 78 7.88
|oo &mgl.) 79 73 76| 76 7.6 74 7.8 74 7.6 77 77 76 7.6 76
Control,  |Conductivity (umhos/cm) 32 321 318] 305 300 314 322
Non-treated  |Alkalinity (mg/L. CaCQ,) 60 61 60
[Hardness (mg/L CaCO,) 93 39 . ' 90
|Temperature (°C) 24.8) 247 24.8 24.6 24.7 24.5 24.8 244 247 245 24.8 24.5 248 247
7.07 7.88] 7.97 7.87] 7.92 7.67] 7.96 7.76 8,04 7.83 8.05 7.88] Tl 7]
8.0 80 7.7 7.6 7.6 7.5 8.0 72 76 74 76 74 79 75
Control, 313 316 315 313 307 323 311
UV-treated 60} 62 61
[Hardness (mg/L CaCO,) 90} 88| 86
|Temperature °C) 249 24.8 248 24.6 24.9 24.7 4.8 24.6 24.8 248 248 24.6] 24.8 zm
7.93 7.84 7.94 7.83 7.94 765 7.96] 7.71 8.01 7.80) 8.03 797 7.9 7.87
10.7% Ql 7.9 1.7 7.5 7.6 76 8.0] 73 79 74 7.8 7.5 79 75
7% 388 304 208 206 290 302 299
249 24.8 249] - 246 249 24.5 249 24.5 24.9 24.7 24.9 24.5 24.8 24.6)
7.91 7.84 7.96 7.81 7.99 7.63 7.9¢ 771 8.0 7.19 8.02 7.77 7.04 7.86
214% 3.0 79 7.8 75 7.6 76 8.0 73 79 74 78 75 7.9 75
. 274 286 287 284 274 283 28 |
Temperature (°C) 249 247 24.9 246 249 24.5 24.9 24.5 24.9 24.6 249 24.5 24.8] 24.3]
H (SU) 7.90 784 7.94 7.81 7.94 7.61 795 7.63] 798| 7.77] .00 7.15 7.94 7.85
12.8% 31 8.0 78 75 76 75 8. 73 3.0 735 7.9 75 79 7.6
- 240 353] 255 25 244 253 351
emperature (°C) 250 247 24.9 24.6 249 24.8] 249 24.4 25.0] 246 249 247 24.8 24.6
H (SU) 7.88 7.80 7.92 7.74 791 7.59 79 — 761 7.96 7.74 7.98] 774 7.92 7.83]
85.6% 8.1 R0 78 74 7] 75 8. 73 8.0 75 8.0 75 8.0 76
- 179 189 188 189 138 194 191
25.0 24.7 24,9 24.5 249 24.8] 25.0 24.6 25.0] 24.6 249 24.5 24.8 245
787 778 7.90 7,94 7.00 7.56 7.91 761 7.95 773 7.96 772 7.9 7.83
8.1 3.0 78 74 7.7 76 8.1 71 8.0 74 3.0 76 8.0 7.6
154 163 166, 167 167] 172 167
100% Alkalinity (mg/L CaCO,) 66 66 64]
Hardness (mg/L CaCOy) 69 67 73
*Total Residunl Chlorine (mg/L} <0.10 <0.10 <0.10
Tempernture (°C) 25.0 24,7 25| 24.7 25.0 24.5 250 24.6 25.0 24.5 25.0 4.5 24.8 24.7)
H (SU) 7.88 7.78 7.90] 7.74 7.90] 749 792 7.62 7.96 7.73 7.9 7.2 7.93 7.83
DO (mg/L] 82 79 78 74 79‘; 6.5 8.1 72 8.0 73 3. 7.6 3.1 7.6]
Conductivity (smhos/cm) 158 161 167 161 161 176 164
100% Intake |Alkalinity (mg/L CaCO,) 63 - 65 64
Hardness (mg/L CaCO,) 69 71 69
*Total Residual Chlorine (mg/L <0.10 <0.10| <0.10
Temperature ('C) 25.0 24.6 25.2 24.6 25.0 248 150 243 5.0 24.6 24.9 24,5 24.9 24.6)

*Note. Tolal residual chiorine was performed on non-treated Outfall 101 and Intake somples.

File: sqn101_050520chem
Entered by: T. Sleeper

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

Client: TVA, Sequoyah Nuclear Plant
NPDES #: TN 0026450

Species: Ceriodaphnia dubia

County: Hamilton
Outfall #: 101

Project#: ___\Sow\ Treatment: None
Dilution preparation:
Dilution prep {%) 10.7 214 42.8 85.6 100 Sample was not aerated or treated unless otherwise noted
Effluent volume (mL) 214 428 856 1712 2000 on this form. Sample was warmed to 25.0¢1.0°Cin a
Diluent volume (mL) 1786 1572 1144 288 0 warm water bath and then diluted to the test
concentrations with moderately hard synthetic water
Total volume (mL) 2000 2000 2000 2000 2000 | (mpsw).
Test organism source: Test randomization and location:
Organism age: < 24-hours old Randomizing template color: gg D
Date and times asS-t5-20 OLUS T DAL
arganisms were born between: ::vc:::;?ffl::a':i:: "LC"L_
Culture board: e\-1g-10 B o 1o C )
Repnute number; 1 2 3 q 5 6 7 8 9 10
Culture board cup number: | 3 6] SUIITL[S3[dof “lI V] & l
Transfer vessel information: pH (S.U.): VAY Temperature (°C): 4.9
Average transfer volume (mL): | <0.25mL
Daily renewal:
Day Date . | Testinitiation and feeding, *Feeding Batches MHSW Sample numbers used Analyst
renewal and feeding, or | gelenastrum YWT batch used Outfall 101 Intake
termination time
5 .
05-05-20 ASS 050v20  [0s-0v10 |od-tatoh | 2oosed. od [2ocsod.as | K
1 05-06-20 oA
[v,8] X
5 - \\ > O B LS A .}‘
05-07- oAned o 20D rocSoh
3 | ososa0 0310 ) l L e
4
05-09-20 1o\ 4 650V R | 2065040 | 2Locses. 13 8&
5
05-10-20 04 (7 \ \ ] g‘
6 | osum 0a1S J J L AW 4 |
7 12. v,
05-12-20 Qq 1 o d (
*0Organisms fed daily 100 pL Selenastrum and 100 uL YWT per replicate using HandyStep repeat pipettor SN 17E59354
Chemical analyses:
Parameter Reporting Limit Method number | Meter Serial number
pH 0.15.U. SM 4500-H+ 8-2011 | Accumet AR20 93312452
Dissolved Oxygen (D.0.) 1.0 mg/L SM 4500-0 G-2011 ¥SI Model 52CE 180104324
Conductivity 14.9 ymhos/cm SM 2510 8-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCOs/L SM 2320 B-2011 Accumet AR20 93312452
Hardness 5.0 mg CaCOy/L SM 2340 C-2011 Not applicable Not applicable
Chilorine, Total Residual 0.1 mg/L ORION 97-70-1977 | Accumet AB250 92349123
Temperature 0.1°C SM 25508-2010 Digital Thermometer \Y &S
Control information: Control-1 Control-2 Acceptance criteria Summary of test endpoints:
% of Male Adults: oT. o1 <20% 7-day LCso (%) >wol.
% Adults having 3" Broods: 1001, teol 2 60% surviving adults | NOEC (%) 1007
% Mortality: o?. o7. <20% LOEC (%) 2100 7
Mean Offspring/Female: 2.4 30D 2 15.0 offspring/female | ChV (%) 2100 7.
% €V d.ol qy.q1 < o1, ICas (%) 71007,
Independent
Review by
Keflay £ Kesasn:

e
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Page 2 of 7

.\ Utroncaental Teving Sokmoas. .

Species: Ceriodaphnia dubia

Client: TVA / Sequoyah Nuclear Plant, Outfall 101 Date: 05.05-20
CONTROL-1 Survival and Reproduction Data
Replicate number .
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced @) Ol O O (@) @) Ol O 01 0
Adult mortality wul [ Y S e - - -
2 Young produced [®) D O O @) (@) (6] @) o o
Adult mortality U] U ] | | [V I W | -
3 Young produced (@) O O O 0 O O O O (@)
Adult mortality T Y Y RS Y -
4 Young produced (WY 3N \-\ < S N\ \-\ \ S \_p_
Adult mortality ] ] e e ] O]~
5 Youngproduced § V7L | \D | &4 | ID | V0 |\ O | W\ LAY A1)
Adult mortality YA I - Al B I
6 Young produced O O O O O O O D O
Adult martality wl Ul w (. | L e W I
7 Young produced e 1 \\t \\-‘ \Z__ \S \S_L \é o
Total young produced 29 14 50 29 14 vl £ 14 60 Y 31
Final Adult Mortality Ul U] O TG - - N
X for 3" Broods I T XX X X X X X<
Note: Adult mortality (L = live, D = dead), SB = split brood (single brond split batween two days), CO = carry aver (offspring cartind over with adult during transfor).
Concentration:
% Mortality: Ol
Mean Offspring/Female: 9.6
conc: 10.7% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 _7 8_ 9 10
1 Young produced (@) O (&) 0 (®) 0 o) [0) 0] 0
Adult mortality U W | U w L__= U ] ]
2 Young produced 9] O Ol o Ot O 0O Ol O (@]
Adult mortality Ol O] U w o U U U] U
3 Young produced 0 ) 0O O O Q O (@] O (®)
Adult mortality U o] U ] ] ] [ [
v |owgprosweed | N [ | 8§ | s ]S [ s [ [ A<
Adult mortality “ [ - — — | \— — — — “— | .
s Young produced [l NI w10l a0
Adult mortality [ B ] ] ] WO O
6 Young produced O D O OlO (o) Ol O 0O (@)
Adult mortality ]l - loe [uw U [\ w (.
7 Young produced [T Y § RIS ‘?2 1311 S 11 ]
Total young produced 20| 3\ |24 M| D] 29 31|25 32| 28]
Final Adult Mortality o N ] OO |\ |
Note: Adult mortality (L = ive, D = daad), 5B = split brood {singlo brood $pit betwoen two days), CO = carry over (ofispring carried aver with sdult during trarsfer).
Concentration:
% Mortality: [)A
Mean Offspring/Female: 30.S
% Reduction from Control-1: | ~3.07.
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Species: Ceriodaphnia dubia

Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page3of7

Date: 05-05-20

conc: 21.4% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S j 7 8 9 10
1 Young produced 0 0 [0) 0O 0O O 0) 0 (o) 0O
Adult mortality (O I I O L I .
2 Young produced QO O] O O (@) O (@) (@) (@) (@)
Adutmortality | \_| \__| _ | | | U O ] ] O
3 Young produced D 0 [@) O O |0 (6] Ol 0|0
Adult mortality o [ B - — — | - O
4 Young produced [ \ A S ‘-\ ") o S S S
Aduit martality ! u \ - - — - — — | O O
5 Young produced VWO v o vy [ 10 [RY ‘"L | 1O [ V1
Adult mortality ) [ U« - U ] ] ]
6 Young produced O] O O [®) Ol O O O O O
Adult mortafity O O O] o« RS-
7 Young produced 1 & 1 \q | 1Y \S A% \S | \4 V4 \S__
Total young produced NS DL 3o | B[ 3| dL| 34| 3
Final Adult Martality T ] O — M ] T TN
Note. Adutt mortality (L = five, D = dead), SB = split brood (single brood split between two days), CO = cany. nw
Concentration:
% Mortality: a1
Mean Offspring/Female: 3.1
% Reduction from Control-1: | ~I.€T.
conc: 42.8% Survival and Reproduction Data
Replicate number
Day } 2 3 4 5_ 6 7 8 9 10
1 Young produced D Ol O O [8) I8 0O 0O 010
Adult mortality ool oo ] ] ulu U
2 Young produced O 0O (@) 0O b O Q (@) Q Q
Adult mortality U O ol L ol v [N L-
3 Young produced &) O [®) 0O (0] D O (@) o) O
Adult mortality L L N - L -
) Young produced S (. q o - | S S S S
Adult mortality [ I L S W ] v |\« [ (.
5 Young produced i VU v | W \L] 10 L | V| WL
Adult mortality ] ] O o o O ] L o
s [Yemmed | ST O[O O[O0 O] O[O 1OL0
Adult mortality U O] o] o] © U] o] u -
7 Young produced 1§ |14 \ 18 S (3] S w|iSs [
Total young produced 35 30| ad| | M| 33| 28] 3] 3| W
Final Adult Mortality U - (- AL
Note: Adult mortality (L = live, D = daad), $B = split brood (single brood split between two days), CO = carry qu during transfer).
) Concentration:
% Mortality: 07.
Mean Offspring/Female: 3.8
% Reduction from Control-1: | 13,11,
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Species: Ceriodaphnia dubia

Page4of 7

Client: TVA / Sequoyah Nuclear Plant, Outfall 101 Date: 05-05-20
conc: 85.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 ) 5 6 7 8 9 10
1 Young produced O]l O Q O (@) O ) 0 9] O
Adult mortality YRS A S IS e e ke A -
2 Young produced 0Ol O () O O [a) [e) O O] O
Adult mortality [ B S [ A
3 Young produced ol O (o) 0 (0] @) 0] (@) @) o]
Adult mortality |l w | - — | | - | o
q Young produced < 1 (.} S S Bt S S - S
Adult mortality [ | (W L S — — _ A\
3 Young produced W\ LU L] v |\ 10 VO] v VL
Adult mortality Ul N N Ny
6 Young produced 6 O O O O 0 O O O O
Adult mortality | v | w O O ] ] U U
7 Young produced \ g V6o 29 Ag 1\ [ VE [\ VA VY [ W§
Total young produced 2 [ S| S| 3 [ 3S 3N | 34| 35 AL
Final Adult Mortality L - A A A
Naote: Adult mortality (L = live, D = dead), S8 = split brood (single brood split beiween two days), CO = carry wﬂh_pmatﬂed aver WMIAI during transfer).
Concentration:
% Mortality: O1.
Mean Offspring/Female: 3. & |
% Reduction from Control-1: LT,
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 i 3 q 5 L 7 8 91 10
1 Young produced (&) D Ol O O | O O 0O Ol O
Aduit mortality _ | - o o { | [ |-
2 Young produced [8) (@) O O O (@) Q 6 O (0]
Adult mortality Cl o | o [ [ - L L -
3 Young produced /) 0 O O T O O 0 0 0]
Adult mortality [\ R - [ I Y Ul ul w (- | -
a Young produced S [ [ ) o S 9 L S
Adult mortality U ] ] ] ] | o
5 Young produced 1D 10 | a1 vy VUV [y e v |t
Adult mortality L\ I W I — ] ] —] o (- .
6 Young produced (‘) O O (®) O é O O Olo
Adult mortality O | Ul e JTC C U
7 Young produced 1S l¢_? \q l& \S 11 g1 1 18 lr
Total young produced 3 3\\ 3 8 5\\ x 1\‘ 3\‘ 3 3 3\‘
Final Adult Mortality Al ] L L - | - L -
Note: Adult mostality (L= five, D = daad), 58 = spit broad {singl brood split batwaen two days), CO = camy ovar {oHspring caried avr with adult during tramster).
Concentration:
% Mortality: 01.
Mean Offspring/Female: M. 1
% Reduction from Control-1: 1127

Katlay E. Kewnan:
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Species: Ceriodaphnia dubia
Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Page 5of 7

Date: 05-05-20

CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o (@) (V) (@) QO (@) (@) 0O O
Adult mortality | L\ - U — — L
2 Young produced [ QO O] O Ol O] O O OO0
Adult mortality o ] — ] ] U e R W I W B
3 Young produced 0 0 D o) (o) 0 o) O (o) 0
Adult mortality ] ] - [ R N D N D W e L e -
4 Young produced < | Q 2 G\ D4 A S 3 N
Adult mortality W e Ly . e AT -
5 Young produced 1O tO | 1IQ [ v [ v&X[ VO] vL] 'O |-\ \\
Adult mortality RN RS- N e T
6 Young produced (@) O O O] O @) O O O (&)
Adult mortality IS IS e e R e . - -
7 Young produced 1 \S O, \L \S \©o lZe (15 l‘-‘ i
Total young produced DLI2A (DY (2| > 29 [ do |8 |29 | DD
Final Adult Mortality NN O o N N
X for 3% Broods XL XT X[ XTI YT X1 X | X
Note: Adult mortality (L = live, D = dead), SB = split brocd (single brood split batween two days), €O = carry over (offspring carried qver with adult duning transfar).
Concentration:
% Mortality: 01
Mean Offspring/Female: 0. é
conc: 100% Intake Survival and Reproduction Data
Replicate b
Day 1 2- i 14 5 6 7 8 9 10
1 Young produced O O (o) (@) (&) O 5 (6] 0 )]
Adult mortality [ . - — U] [
2 Young produced O ﬁ O (@) O O O O O O
Adult mortality w | - w _g_, L w L - C | L
3 Young produced OT 0] T O O (@) (o) O] O 0
Adult mortality e [N | e \- o
[ Young produced [ Ny \o S 2 S O [ " o
Aduit mortality ] ] w [~ [\~ L ] — |«
5 Young produced O R] vt [ vy W v ] e
Adult martality vl v | (Y - — |
6 Young praduced [®) O O |0 (o) O O O O (®)
Adult mortality U ] Cfe | A -
7 ] Youngproduced T (TS T I¥] 20] 1§ N [V1]20] V& |1k
Total young produced 3‘0 -b 2] 3 55 aL 3% 39 3L 1 3’5
Final Adult Mortality [ (- [ \ A
Note: Adult mortality (L = live, D = dead), S8 = split brood (single braad split between two days), CO = carry over (ofispring carriad over with adult during transfer).
Concentration:
% Mortality: O1.
Mean Offspring/Female: 3<3
% Reduction from Control-2: ~16.S17.
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TVA /Sequoyah Nuclear Plant, Outfall 101
May 05-12, 2020

Verification of Ceriodaphnia Reproduction Totals

Control-1 85.6%
Replicate number licate number
Day " s T o1 T Total Day r 3 = 70 Total
0
2 C
3 [! 0
4 4 4 4 4 44 4 S 4 5 E L 6 St
12110} 9 Wil of2]wofsifn]e 105 iRl jfwofnirnn 118
(4] 0 [)] 0 o 0 0 0 0 0 [] [] [] [\] 0 [] [ 0 0 [} (] 0
13116 ] 7] af a2 s 151151 16 147 181 16j20 (B i2f 18OV 17171 19 179
= P I C RN S BN NN N N N T T
Total 0 | 2 2 29 | 30 3 | 32 296 otal 34735)36]35]34]35[34]34]35] 36 348
10.7% 100%
Replicate number Replicate number
Day r 5T 10 Total Day " r 70 Tatal
0
0
0 D 0
r 4 S 5 4 4 4 [ 44 4 E 6 4 6 5 52
ottt n]io 113 Broltizjindji2li2sfil 122
0 1] [ 0 0 0 0 /] 0 ] ()] 0 0 ] 0 0 0 (] [ 0 0
16 1 15] 121 16 & 13 | 17 i 17 | 14 148 1s] gl ol isfisj s 8T is| 18 173
Total 30| 31129 3af31 2931 )29]327] 29 305 ‘Total 33 | 341 38] 34343134 [36] 361 34 347
e —————— ——————————
21.4% Control-2
Replicate number Replicate number
Doy T 7 5T 1o Total Day 0 Total
[:
4 [ 4 [ 4 S E 350 o 4 4 [ 4 4 41
S lolnjuwojusfuloefisflol 1z 113 wilwjwoji]lisjelnafw]lualn 109
6 0 (] 0 ] 0 0 0 0 0 0 ] [] ] 0 ] 0 0 0 0 0 ] 0
7 1811721914l isJi7]isT 91191 15 168 Il_‘l_l 15|66 i6]isfle 316 1a] s 133
Tatal 39133 33}132]30]33]334[36] 341 32 331 Total 2 _2? 3| 32132129]|30] 29 ﬁ 30 303
42.8% 100% Intake
Replicate pumber Replicate number
Day 7 7 5 M Total Day - = > o Total
0
[
4 ¢ 4 6 4 S 51 4 6 4 6 6 53
it rliwol 2212 118 Blujiajwofizlajizinrinin 122
0 0 )] 0 0 0 0 [] 0 0 0 0 0 9_ [}] 0 0 0 0 0 0
1Bl 1ol BlasT 2316 51 17 166 17]15j19J2]18f17]17]20] 19116 178
Total §35136 | 34 [ 36| 34 1 331 28 | 331 321 341 335 Total ] 36 | 32 | 37 | 35 ] 36 1 36 ] 38 1 36 ] 37 331 353
L S
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Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Qutfall 101

May 05-12, 2020

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

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 15061
Concentration Replicate number Survival } Average reproduction Coefficient of Percent reduction fram
(%) 1 o 3 4 s 6 . 8 9 10 (%) (offspring/female) variation (%) pooled controls (%)
Control - 1 29 29 30 29 29 28 29 30 31 32 100 29.6 4.0 Not applicable
10.7% 30 31 29 34 31 29 31 29 32 29 100 30.5 54 -3.0
21.4% 34 33 33 32 30 33 34 36 34 32 100 33.1 4.8 -11.8
42.8% 35 36 34 36 34 33 28 33 32 34 100 335 6.9 -13.2
85.6% 34 35 36 35 34 35 34 34 35 36 100 34.8 23 -17.6
100% 33 34 38 34 34 34 34 36 36 34 100 34.7 4.3 -17.2
Control -2 32 29 31 32 32 29 30 29 29 30 100 30.3 44 Not applicable
100% Intake 36 32 37 35 36 36 35 36 37 33 100 35.3 4.6 -16.5
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 1.611 PMSD = Percent Minimum Significant Difference
PMSD: 54 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: 1.159 Lower PMSD bound determined by USEPA (10" percentile) = 13%.
PMSD: 3.8 Upper PMSD bound determined by USEPA (90™ percentile) = 47%.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes |

US Environmental Protection Agency, Cincinnati, OH.

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

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

and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005.
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TVA / Sequoyah Nuclear Plant, OQutfall 101
May 05-12, 2020

Statistical Analyses

Environmental Waling Sotutieat, inc.

Corlodaphnia Survival and Roproduction Tost-Rep

Start Date:  5/5/2020 Test ID: CdFRCR Sample I1D: TVA / SQN Outfali 101
End Date: 5/12/12020 LabiD: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2020 Protocol: FWCHR-EPA-821-R-02-013 Test Spectes: CD-Ceriodaphnia dubia
Comments: _ Non-treated

Cone-% 1 2 3 4 [] 6 7 8 9 10

Control-1  29.000 29.000 30000 29.000 29,000 28.000 29.000 30.000 31.000 32.000
Control-2  32.000 29.000 31.000 32000 32000 29.000 30.000 29.000 29.000 30.000
107 30.000 31.000 20.000 34.000 31,000 29.000 31.000 29.000 32,000 29.000

21.4 34000 33.000 33.000 32000 30.000 33.000 34000 36.000 34.000 32.000
428 35000 236.000 34,000 36.000 34000 33.000 28000 33.000 32.000 34.000
85.6 34000 35000 36.000 35000 34.000 35000 34.000 34.000 35.000 36.000

100 33.000 34.000 38.000 34.000 34.000 34000 34000 36.000 36.000 34.000
Intake  36.000 32.000 37.000 35.000 36000 36.000 35000 36.000 37.000 33.000

Transform: Untransformod 1-Tailod Isotonic
Cone-% Moan _ N-Moan__ Moan Min Max CV% N t-Stat_ Critical MSD __ Moan _N-Moan
Control-1  29.600 0.9769 29600 28.000 32.000 3.965 10 ¢ 32700 1.0000
Control-2  30.300 ' 10000 30.300 29.000 32000 4.414 10
10.7 30.500 1.0066 30.500 29.000 34.000 5.410 10 -1.278 2.287 1611 32700 1.0000
214 33100 10924 33.100 30.000 36.000 4818 10 -4.968 2.287 1.611 32700 1.0000
428 33500 1.1066 33.500 28.000 36.000 6.930 10 -5.536 2.287 1611 32700 1.0000
856 34800 1.1485 34.800 34.000 36.000 2267 10 -7.381  2.287 1611 32700 1.0000
100 34700 1.1452 34700 33.000 38.000 4.307 10 -7.239 2.287 1.811 32700 1.0000
Intake 35300 1.1650 235300 32,000 37.000 4.836 10
Auxiliary Tosts “Statistic Critical Skew___Kurt
Kolmogorov D Test distribution (p > 0.01) 0.8978 1.035 -0.3153 2.41185
Bartett's Test indi equal vari (p = 0.07) 10.214 15.0863
The control means are not significantly diferent (p = 0.23) 1.24393 2.10092
Hypothesis Test (1-tail, 0.06) NOEC LOEC Chv TU MSDu__ MSDp mMSB MSE __ F-Prob dt
Dunnett's Test 100 >100 1 161092 0.05442 4732 248148 7.0E-11 5,54
Treatments vs Control-1
Linoar |, P (200 R plos)
Point % SD 95% CL Skow
1C05 >100
IC10 >100
IC1S >100 10
1C20 >100 0.9 ]
[[or] >100 o8]
1C40 >100 07
1C50 >100 061
05
€ 04
2 034
& o2]
0.1 4
0.0 $=@¢—0—0———0—0
o1 ...l .
02y  TTtoee
03 v v
[} 50 100 150
Dose %

1-tgil, 0.05 tevel
of significance
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3
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TVA / Sequoyah Nuclear Plant, Qutfall 101 - Intake
May 05-12, 2020

Environmental Testing Soluticas, Inc.

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  5/5/2020 TestID: CdFRCR Sample ID: TVA / SQN Intake
End Date: 5/12/2020 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2020 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  29.000 28.000 30.000 29.000 29.000 28.000 29.000 30.000 31.000 32.000
Control-2 32.000 29.000 31.000 32.0060 32.000 29.000 30.000 29.000 29.000 30.000
10.7 30.000 31.000 29.000 34.000 31.000 29.000 31.000 29.000 32.000 29.000
214 34000 33.000 33.000 32.000 30.000 33.000 34.000 36.000 34.000 32.000
42.8 35.000 36.000 34.000 36.000 34.000 33.000 28.000 33000 32.000 34.000
856 34000 35000 36.000 35.000 34.000 35000 34.000 34.000 35.000 36.000
100 33.000 34.000 38.000 34.000 34.000 34.000 34.000 36.000 36.000 34.000
Intake 36.000 32.000 37.000 35.000 36.000 36.000 35.000 36.000 37.000 33.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat__ Critical MSD
Control-1  29.600 0.9769 29.600 28.000 32.000 3.985 10
Control-2  30.300 1.0000 30.300 29.000 32.000 4.414 10 ‘
10.7 30.500 1.0066 30.500 29.000 34.000 5410 10
214 33100 1.0924 33.100 30.000 36.000 4.819 10
428 33.500 1.1056 33.500 28.000 36.000 6.930 10
856 34800 1.1485 34.800 34.000 36.000 2.267 10
100 34.700 1.1452 34700 33.000 38.000 4.307 10
Intake 35.300 1.1650 35.300 32.000 37.000 4.636 10 -7.481 1.734 1.159
Auxiliary Tests Statistic Critical Skew  Kurt _
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90979 0.868 -0.5837 -0.2957
F-Test indicates equal variances (p = 0.56) 1.49689 6.54109
The control means are not significantly different (p = 0.23) 1.24393 2.10092 _
Hypothesis Test (1-tall, 0.05) MSDu MSDp MSB MSE___ F-Prob df
Homoscedastic t Test indicates no significant differences 1.15883 0.03825 125 2.23333 6.3E-07 1,18
Treatments vs Control-2 -
Dose-Response Plot
1-tail, 0.05 level
c 1 of significance
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Species: Ceriodaphnia dubia

Client: TVA / Sequoyah Nuclear Plant, Outfall 101

Daily Chemistry:
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 chlorine (total residual) performed by the analyst identified on the bench sheet specific for each

analysis and transcribed to this bench sheet.

Page6of 7

Date: 05-05-20

Da
(Analyst identified for each day, performed pH,YD‘O. and conductivity ements only.)
0 1 2
Analyst | 40P s Ts ) rs I
Concentration Parameter i |l .
PH (5.U.) 78 | 794 26% 79 279 122
Dissolved oxygen (mg/L) 9 7. y A/ 7.7 26 q'.q
CONTROL, | conductivity (umhosrem) | 32 - 321 N T .
MHSW Alkatinity (mg CaCOu/L) PN) ] N oy 1 L\
Hardness (mg CaC0,/L) T as | e _
Temparature {°C) - g 1s.| .8 as. — _\{\& W™.-S
oH (5.U.) 195 7294 297 7296 %00 “}20
10.7% Dissolved oxygen (mg/L) Ja 78‘ 2.0 Al .6 _ Y
: Conductivity (umhos/cm) | 29 ¢ §Ol . 307 .
Temperature (°C) ~\-§ _;“1 AY.4 s.0 Y. ..
PH(5.U.) ‘4:?7. 7.?’3 ';99 7.?966 ~{?.‘79 lgg
Dissolved oxygen (mg/L) .q 2. fo] . o) O
21.4% Conductivity fumhos/em) | 2 3¢ ' 9  1&s o
Temperature (°C) Al & .4 - \s.0 E"\- é RSN
PH(S.U.) 3-92 729 226 295 795 N6
a28% Dissolved oxygen (mg/L) J.1 79 8.0 1" 6) %0 8o
’ Conductivity (umhas/cm) | 240 o aﬁ . 1457
Temperature (°C) A g K1 A .4 M4 W3
PH(5.U) 359 7289 723 224 79] 8% |
85.6% Dissolvedoxvgen (me/t) | B0 7.9 2.0 8.0 £.0 80
Conduetivity {umhos/em) | 174 . /8% . 118% -
Temperature (°C) ‘L‘\.: qS-1 R ‘ ﬂ 4 Iﬂ.ﬁ 4.b
PH(5.U.) J.8% 790 792 7.93 291 | Neap |
Dissolved oxygen {mg/t) | ;2o 7.9 9.0 ;. g0 2.0
Conductivity jumhos/em) | /571 A V7] /6
100% alkafinity (mg CaCOy/L) W B . . 1 &S _
Hardness (mg CaCOy/L) L | L L L4 ‘
Chiorine (mg/L) <0.10 || ] o] <00
Yemperature (°C) $.0 | 1s.0 ™-q 14.49 Wi [ .6
PH (5.U.) Jo8 _|789 79 295 2.91 4
Dissolved oxygen (mg/l) | & { 2.6 8.0 $6 ¥l (20
100% Conductivity (umhos/cm) | [ S5 ] /@H - /6T o
Intake Alkalinity (mg C3CO,/L) LY e e .. by A ‘
Hardness (mg CaCOy/L) [N IT,’ G - LA .
Chiorine (mg/L) <0.1D o ) o <5- 10 T
Temperature (°C) as.0 | 1s.o .9 s ) 150 [ b
Initial Final Initial Final Initial Final
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Species: Ceriodaphnia dubia
Client: TVA / Sequoyah Nuclear Plant, Qutfall 101

Page 7 of 7

Date: 05-05-20

Da
(Analyst identified for each day, performed pH.yD.O. and conductivity measurements anly.)
4 5 6
Analyst [V &N m‘ _;b_'-‘ Té . -r§t TS - 'T\S - IS
Concentration | Parameter T S i S R - .
= 966 | 96 | 332 |79%® |727% 796|783 1299
Dissaived axygen (mat] 28 $.0 X 7.2 77 19 70 7.7
CONTROL, | Conductvity (umhos/erm) %5 | 130e 1314 _ Baa
MHSW atiatinty (g acout) | D LD g
Hardness (mg CaCOML) S /0 : ' I YT
Temperaure (') AN-§ I\ .] A s . k A4 AL I IR .
o A% Jgee 8o 1799 796 797 [zessoiizoe
10.7% Dissolved oxvgen (mg/L) 2 V) 2D 3O WA ¥.0 mA'S 7.8 7.7
: Conducatvity {umhos/cm) Jdol : I ‘ 304 ‘ 301
Temperature (C) A.E | As.0 AM4 | \s.0 A\ § N T IR
is) e |35 |39 797 797 1797 1862 1776
21.0% Dissolved oxygen (mg/l) no 39 $.0 277 2.0 2.8 wA’S 28
: Conductivity (pmhos/cm) Z_Qﬁ . ) 0 D A% . J?fa
Temperature <€) ~ul. £ S 1\%-0 .{ AN & s ) M4 .9
pHisU) A 1293 [7.492 17 720 727 %.0l A~
a2.8% Dhsolved oxygen (mgt) 26 9% 1349 7% £.0 A 'S 7% rA's
Conductvity umbasfem) | D S52 1348 . - |53 ) 253
Temperature () Mg s | aso Rl BECW 1.4 M.4 s-1
PHISU) 230 344 137.4% YALS 793 796 798 7Z?3
85.6% Dissalved oxygen (ma/t) 8o | 38 34 1. 8.0 As 79 7.8
) Canductivity (umbos/cm) les N 1] _1/93 \ 193 ,
— MAY Aso § 8o | WA | WEF 18] 8 | yc0 |
o YeA | 3943 |Fa. 798|792 795 1797 1292
Dissolved omygen (mgh) ao | 79 3.0 2 |80 |7.% 29 7.8
Conductviry umbossem) | 1o} v fu’t _ {70 ‘ 171
100% Alkstinity (mg CacO/) D W 1 L
Hardness (mg CaCOWL) o -\ :
pre—— —<owo || - -
Temperature (<€) Ash S $.0 [ .4 ] qS.0 5.0 1S. D
PHsL) Nea | 43 1197 799 7293 793 1797 7.9
Dissalved exygen (m/) 8.7 £ g0 7.e 2.0 2% |79 77
100% Condumivbrveskrd § Mg} ) 1kl : u vl : IV ' '
Intake Alkalinlty (mg CaCOI) TR (SN %S | 1 § AR
Hardness (mg CaCOL/L) ] A L
Chlorine (AL} ) . <pa0 | - S I
Temperature () 1s.- | 1S.0 | S-V i oa-§ w-§ | 1S.0 2wW.0 I TS-1
Initial Final Initial Final Initial Final Initial Final

SOP AT11-Revision 6-Exhibit AT11.2



TVA /Sequoyah Nuclear Plant, Outfall 101, Non-treated
May 05-12, 2020

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

Daily Chemical Analyses

‘ Environmental Testing Sclutions, Inc Project number: 15061
Concentration Ianmeter Day 0 Day | Day 2 Day 3 " Day 4 Day 5 Day 6
Initial Final Initia} Final Initial Final Initial Final Initial Final Initial Final Initial Final
798 7.94 7.68 795|709 7.9 7.88 8.05] _ 7.72 7.98 7.73 7.96 7.8; 7.99)
7.9 73 76 79| 7.6 7.9 78 3.0 7.6 78 7.7 7.9 7.6 77
32 321 31 305 300 314 322
Control 4 ikalinity (mg/L CaCO,) 60 61 60
[Hardness (mg/L CaCO,) 93 89| 90
248 25.1 248 25.2 24.8] 245 24.8 24.9 249 25.1 24.8] 24.9 248 252
7.95 7.4 7.99 7.96 3.00 7.50 7.01 7.08 8.04 7.99 7.06 7.97 3.04 7.08)
79 78 3.0 79 3.0 79) 7.8 3.0 30 78 8.0 78 73 77
291 301 307 301 29] 304 30
248 249 2438 25.0 24.8 246 248 25.0 24.9 25.0 24.8 25.1 249 24.9
7.92 7.93 7.99 7.95 7.99 790 792 7.98 7.99 7.99 7.97 7.97]__ 8.02 7.96
7.9 79 8.0 8.0] 30 79 78] 79 8.0 77 8.0 78 738 78]
273 289 | 289 288 280 288| 286
24.8 249 249 25.0| 24.8] 24.6 24.8 25.2 25.0] 24.9 24.8 25.1 24.9 24.9
7.97] 7.92 7.96 7.95 795 788 707 797 798| 7981 798| 797 301 7.05
79 7.9 8.0 8.0 3.0 3.0 78 78 7.9 78 8.0 78 78 78]
240 255 257) 252 248] 253 253
24.9 252 249 24.9 24.8] 24.3 24.8 252 zs.ol 25.2 248 249 24.9 252
7.89 7.89 793 7.94 791 787 790 7.94 7.97 7.08 7.93 7.96 7981 7.93]
3.0 79 30| 8.0 3.0 8.0 8.0 738 79 78 3 78| 79 7.8
174 188 189 185 189 19 193
249 25.2 24.9 249 249 24.6 249 25.0 250 24.9 24.3 29| . 249 25,0
T8 790 7.92 7.93 79 7.86 7.89 7.93 7.9 798| 7.92] 795 7.971] 7.92'
8.0 79 30| 3.0 3 3.0 3.0 78 8.0 78 3.0 78 79 7.8]
151 161 162 164 164 170 171
100% Alkalinity (mg/L CaCO,) 62 65 64
|Hiardness (mp/L CaCO;) 67 69 7
Total Residunl Chlorine (mg/L) <0.10| . <0.10] <0.10
Temperature 25.0 25.0 24.9 24.9 249 24.6 25.0 252 25.0 24.9 24.9 250 25.0 25.0]
H (S| 7.88] 7.89 7.91 7.95 791 7.88] 789 7.93 7.97] 759 7.93] 7.93 7.97 7.92
8.1 3.0 8.0 8.0 8.1 8.0 32 78 8.0 78 3.0 78 79 7.9
155 164 169 167 164 168 164
100% Intake |Alkalinity (mg/L C4CO,) 63 66 ) 64
Hardness (mg/L CaCO,) _ 69 69 : 69
Total Residual Chlorine (mp/L) <0.10] <0.10| <0.10!
ITemEmtnre Q) 25.0 25,0 24.9 25.1 25.0 24.6 25.1 25.0 25.1 248 24.8 250 25.0 25.2]

File: sqn101_050520chem

Entered by: T.Sleeper
Reviewed by:
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Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples

DPOD: I CHM 22 3 I

Analyst T
Date analyzed Q5 05.20

Positive and Negative Control:

Matrix: Water, RL = 0.10 mg/L

Control Type Sample ID Result (v)
Positive Negative
Negative control Deionized water v’
Positive control Tap water v~
Sample screening:
Sample Sample ID Sample characteristics Result (v')
number Positive | Negative
200Sod. o | Epssttian) — QW light +an,clear, Qarhcles v
oSod - Y TNt /Igh'l- taa, gy particles v
206soi.0d | Tval<quol 00 color, clear, pachcles -
~00504-08 L wae  |ight vellow, clear, gachcles g
200805.95 | CMATTANGOEA hght yellow, clear, garheles v
200$05.05 | wove. no color, clear, parnicles —
20030586 | \_guenuin) ligh+ yellow, clea r /
210050s.04 | N. card no color, clear v
2wesos.ol | S. cae no color  clear -
100S05-01 | Ww. wake light yellow, clear s
_ko"' -‘"J(
200505.08 | Bo6ve BANKS hght yellowy clear v
2065608 | CAtoumA Reatd  /ight yellew, clear s
10050S. 1D | EN6ENARD yellow, clear, sulfyr smely /
00505 \\ PRV GTANK, no color, clear =
ﬁ&ﬁ_‘?‘_‘& Mats\au. Ilah‘f' tan, clear s
20056S. 13} MAWTeD /lah‘l- fan, clear s
20056V AR o, hght yellow, clar, pachcles /
\
 —— Ts L AL M.
2SO0 —RG
‘ —

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted. A positive result indicates the
presence of total residual chlorine above detection (> 0.10 mg/L), which results in a pink to red color change with the addition of the DPD indicator.
A negative result indicates the absence of total residual chlorine, which results in no color change with the addition of the DPD indicator.
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Total Residual Chlorine (ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples

Matrix: Water, RL = 0.05 mg/L, Meter: Accumet Model AB250, SN 92349123

Analyst TS lodide reagent: | INR gew
Date analyzed 085 05. 20 Acid reagent: | INR 93 9
Calibration:
Slope Values (mV)
0.05 mg/L 0.50 mg/L 5.00 mg/L (suggested range = 26 to 30 mV)
Reference standard # | INSS /@29 INSS /299 | INSs j@@9 30 | a7

Note: For samples with a res|

Laboratory control sample:

idual chlorine of > 1.0 mg/L, the samples must be diluted to be within the calibration range.

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INss 199 0.25 0.203 [05.3 °/
Duplicate sample precision:
Sample number Sample 1D Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
(mg/L) (acceptable range = £ 10%)
Lnoosed. 04 |-TvA ] SAN 1) s Qo
AW Duplicate D 0.0l0 TS 05-0S-QA0
Sample measurements: B
Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.025 mg/L Method Blank (MB) <£0.0!%
wosod. Walsan iwvake £0.009
P

e

~

=

-~

<

/

=

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

Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS /889 0.25 0.243 97.2°0
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Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples

Analyst TS

Date analyzed 05.07-20

Positive and Negative Control:

Matrix: Water, RL =0.10 mg/L

DPD: | CHM 995 |

Control Type Sample ID Result (v)
Positive | Negative
Negative control Deionized water v
Positive control Tap water ~
Sample screening:
Sample Sample ID Sample characteristics Result (')
number Positive Ng_gﬁtile_
wosk.28 | EAstAn ~ 2W I'ﬂh* vellow, clear o
200506.24 \ ErRvent /19h+ yelloo, clear —
20050 30 ’Wh\g&ﬂ 0\ no color, clear N
200S00. 3\ L INTAKE_ //9h+ velloo, clear v
2008¢n.00 | CARTTAN006A light erarge, clear —
2005n.08 | worve no color, clear —
100S M1-08 | \ poetiN hight vellow, clear -
200810 | N. ARy light yelloes, clear -
20050.61L] S. ARy o color, clear, particles o
WOoSc 1l | w. wAKe. light ydlow, clear —
200801. v Rpsee RANLS light yellow, clea ~ e
2206803 | catouna Beat\  Jight yellow, clear; parhcles \/
LooSat. tH] Ewxcer AR yellow, clear, sotfyrsmell —
00S01.1S | PASRMOTANK ro color clear =
2005 n.tb]  CRHTUARG, N0 color, clear o
Z00S 6. ALLOA  00S no color, clear —
200501.04 o3 /lg"\'(' tan, clear, PQ{"‘"‘[Q[QS Ve
\
T o5 A7.20

Note: All samples were analyzed in

of EPA rec

-‘;
ded holding time (15 minutes) unless otherwise noted. A positive result ludicatesﬁ

presence of total residual chlorine above detection (> 0.10 mg/L), which results in a pink to red color change with the addition of the DPD indicator.
A negative result indicates the absence of total residual chlorine, which results in no color change with the addition of the DPD indicator.
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Total Residual Chlorine (ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples

Matrix: Water, RL = 0.05 mg/L, Meter: Accumet Model AB250, SN 92349123

Analyst | 175 lodide reagent: | INR gee |
Date analyzed 05.07-30 Acid reagent: | INR G 3G
Calibration:
Slope Values (mV)
0.05 mg/L 0.50 mg/L 5.00 mg/L (suggested range = 26 to 30 mV)
Reference standard# | INSS /989 INSS /B 89 INSS /939 29 | 30

Note: For samples with a resi

idual chlorine of > 1.0 mg/L, the samples must be diluted to be within the calibration range.

Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (meg/L) {mg/L) (acceptable range = 90 to 110%)
INss ] §89 0.25 g.2Y47 98 8°4
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
(mgLL) (acceptable range = + 10%)
20050630 |wva|Sawod s 0.005
\ ¥ Duplicate D 0.006 TS 05.67.30
Sample measurements:
Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.025 mg/L Method Blank (MB) £0.0/0
2005065\ ‘NP\XSQN | NTAKE. 4 0.004

e

-

/

i

~

i

P

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

Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/t) (mg/L) {acceptable range = 90 to 110%)
INSS o236 /§84 0.25 0.235 94.0°/0
5 05.07-30
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Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples

Analyst

TS

Date analyzed as. QQ QQ

Positive and Negative Control:

Matrix: Water, RL=0.10 mg/L

DPD: [ CHM 9925 |

Control Type Sample 1D Result (V')
positive | Negative
Negative control Deionized water v
Positive control Tap water v’
Sample screening:
Sample Sample ID Sample characteristics Result (V)
number Positive | Negative |
L06S0€-10 | Eacnan - €W no color, clear 2
20050¢-2 .  Echwene |00 color, clear —
| 2080811 -wﬁx SO A0\ light tan, clear, particles o
10 508.23 ) VWITAKE. //3h+ +an, clear, pacrhcles s
20 05SA.0\ | c\ATTAND0ES Fan cleody v
<e0Sod.c] Bowe no color; clear -
260504.03 | \Lovet\iw light yellow, clear v
200504 | N. CARY light tan, c\ear v
20050305 | <. c ARy no color clear —
2D0S0R-0b | u). WAKE hght yellos clear v
~00S03.00_| &pgue Banks hght yellow, clear N
20050468 ] CARoLINA fBopacd no color, clear v
200804-09 | EnceLane yellow, clear, suifur smell v
20050 - 10| Passugranw Ao celer, clear Vg
/ /
/
s

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted. A positive result indicates the
presence of total residual chlorine above detection (> 0.10 mg/L), which results in a pink to red color change with the addition of the DPD indicator.
A negative result indicates the absence of total residual chlorine, which results in no color change with the addition of the DPD indicator.
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Total Residual Chlorine (ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples
Matrix: Water, RL = 0.05 mg/L, Meter: Accumet Model AB250, SN 92349123

— —— —— L1

Analyst | < lodide reagent: | INR @ R
Date analyzed [ 0§, 09.20 Acid reagent: | INR G3 9
Calibration:
Slope Values (mV)
0.05 mg/L 0.50 mg/L 5.00 mg/L (smm:d"fm::fz 6“;° 0mv)
Reference standard# | INSS /@R 9 INSs /8GQ | INSs /889 20 | ae

Laboratory control sample:

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

Reference standard True value (TV) Measured value (MV) %RS=MV/TVx 100
number (mg/L) (meg/L) (accemange =90 to 110%)
INss /839 0.25 0.269 /107.6%
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
(m_g_[l,) (acceptable range = £ 10%)
| 2oosof.ar [Tvalsan ol S ¢0.003%
A Duplicate D £ 6.002 T oso%ae
Sample measurements: jj
Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.025 mg/L Method Blank (ViB) £0.014
200S08.23 VA \ SQN  1nTAKe. £0.002.
s e—— =
/

-~

/

/

/

~

/

<

Laboratory control sample:

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

Reference standard True value {TV) Measured value (MV) % RS = MV / TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS /989 0.25 0.259 103 (,%/5

Reviewed by m Date reviewed | 65-¢ 1o |
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Analyst [ po Alkalinity (SM 2320 B-2011)
Date analyzed 05.01 20 Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 S.U.
@ PH Meter: Accumet Model AR20, SN 93312452
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End Total Normality (V) of H,SO, pH Factor or Multiplier
ﬂ number standard number mt mL mt = (5 mL NayCO; x 0.05)/€ = 0. 2S/E = (N x 50000)/ 100 mL sample
(E) {acceptable range = 0.0180 - 0. 0220) =N x 500
INR O\ 2 NS 9233 oy Jod [ 2y 0.020% 10.2,
ﬂ Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Multiplier | Alkalinity (MV) %RS=MV / TV x 100
number (mg CaCOy/L) volume mL mL mL {mg CaCo,/L) (acceptable range = 90 to 110%)
{mL)
INSS \00 > 100 100 [12M |25 lqw | 102 36 =YA
Duplicate sample precision:
; Sample Alkalinity %RPD
Sample Sample (D volume Begin End Total | Muitiplier (mg CaCOos/L) ={(S - D) /[(S+D)/2]} x 100
ﬁ number. {mL) mlL mL miL (acceptable range = 10%)
t%% geze” |ETS laoloobhigo |22.0 |z5.2] 3.2 | ©Z |5 33
I] 4 Duplicate (D) \ | 82 205 | 3> 4 ° 32 l-' %0 Z
: 0‘6\90
Sample measurements:
Sample Begin End Total Muttiplier Alkalinity
n Sample number Sample ID volume (mL) mL mL mL (mg CaC0Oy/L)
. MB (TV <2.5mg/) | Deionized water, pH = oW X1 100 D O 0.1 0.1 (O.Z m
' 063a  |BEN Suhw~ Loz 28:51304 [y ] 1y
04.8220 | MHs SE PREKY) w!
[ O424.308 1 420 |52 ko
l ) 420(439 | 54 vl
¢ 60 [0 |6o kel
| D %}o 6.0 lo!
[0 2.9 ﬁ 2.8 59
I F N 235 63 55
| 0434304 | SoutsSw 23s |54 [ 120
-} | ¥ 3.0 [yy. | e 1o
/
/
//
/
//
/ /
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Multiplier | Alkalinity (MV) % RS =MV / TV x 100
number (mg CaCos/L) volume mL mL mtL (mg CaCOy/L) (acceptable range = 90 to 110%)
(mt)
INSS |3y, 2, 100 100 223 |3%2] lp.3 S 105 -0}
Reviewed by: '_?I Date reviewed: —
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Analyst
Date analyzed

| Pe. 0000

05.01- 20

Titrant normality and multiplier determination:

Page 3o
Page of 44

Alkalinity (SM 2320 B-2011)

Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 S.U.

pH Meter: Accumet Model AR20, SN 93312452

Titrant reference Normality check Begin End | Total Normality (N) of H;S0q pH Factor or Multiplier
number standard number ml mL mL =(S mL Na.CO;s x 0.05)/E = 0.25/E = (N x 50000)/ 100 mL sample
(E) {acceptable range = 0.0180 - 0.0220) =Nx 500
INR_qpq | INSS 1329 0.r Ry (RS 0.0300 o0
Laboratory cantrol standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Muitiplier | Alkalinity (MV) % RS =MV / TV x 100
number (mg CaCOy/L) volume mL mL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
{mt)
INSS \8u3 100 100 |12 (a3 | fod | o0 104 104.9%
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample {D volume Begin End Total Multiplier {mg CaCOs/L) ={(S - D) /{{s+D)/2]} x 100
number (mL) mL mL mL (acceptable range = £ 10%)
10503200 | MHsW O |22 (2943 | oo |° 3
) | ouplicate (D) \ 234 |33 \.i.% r ° u3 gsL — 05.04. 10 |
Sample measurements:
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (mL) mL mL mL {mg CaCOs/L)
MB (TV<2.5mg/t) | Deionized water, pH =549 su. 100 0.0 |02 0.1 .0 N D
| 0SU0}.20 A | MMHSW 12 138% 4% | (0 Leo
| _C] | | $HT¥ 433 | [ho F]e)
NE \ 00 ltod | o Ll
LOuSeY . D fagl-man | [518] .l {1lo (49 D) R
2005029 2 | 1o | 153 |48 (p) 9e
20080221 . 2 — 152|208 [50 ) [
2000.@  [Cootman Aok | | SO | 203 (358 [se Lhy aL
0050624 \ 2 | 354 | 802 (44 (H) qag
| loosof2l J D | A= 303 (352 [4a ¢y 98
200504986 Cagten R | S0 262 398 |42 () B4
LO0S e 3 \ 2 1 2ad |438 |44 (b) N1
1go5oe,z?‘$» J 3 4 0o |4e [4e dy q
2n0sod .04 [aghmnen RAnt! | | 50 S 1% |43 13 o
0500 L 2 \ 23 1133 |44 14) 4
| 20050810 J 3| &~ 133 (139 |40 (1) qz
14188 | MHSKWO VU i 100|132 (239 |¢.o0 Lo
oM-14-10D z Q34 [P | le
03-0\-10h 3 203 {32 b Lol
0414-208 | MHSW Ank' | 202 421 | 89 | 89
Laboratory contral standard (LCS):
Reference standard | True value Sample | Begin End Total | Multiplier | Alkalinity (MV) % RS =MV / TV x 100
number (mg CaCOs/L) volu —mt—l mt_ | mL (mg CaCos/L) (acceptable range = 90 to 110%)
{mlL) e —
INSS 100 100 — . B 05-01-1a
Reviewed by: EI:' Date reviewed:
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: Emenaie wtel Uran) Salutiany, e,
Analyst | e Alkalinity (SM 2320 B-2011)
Date analyzed £6.09 . 2c Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH=4.55.U.

pH Meter: Accumet Model AR20, SN 93312452
Titrant normality and multiplier determination:

Titrantreference | Normality check Begin End Total Normality (N) of H:SOs pH Factor or Multiplier
number | standard numBer T —T—{—mt— 0.05)/E =0.25/€ = (N x 50000)/ 100 mL sample
{€) m:ﬁ:?m?mﬁmmm—ﬁ =Nx500
INR INSS Bs_ oS (LEPS
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV/ TV x 100
number {mg CaCOy/L) volume mL mL mtL (mg CaCOy/L) (acceptable range = 90 to 110%)
(mt)
INSS  \3\u3 100 100 | DO |02 )03 | o0 o3 1035°k
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(S - D) /[(S+D)/2]} x 100
number (mt) ml mL mlL (acceptable range = t 10%)
oY MHsWANK 2|19 | 103 iy [y |00 |8 lo)
Y [owicater \ lle#laas ey | L [° wi | ge-o05.0920
Sample measurements:
. Sample Begin End Total Muiltiplier Aikalinity
Sample number Sample ID volume (mL) mL mlL mL (mg CaCOy/L)
MB-F 2SR —Befonized-water, pH=——x- 166 8s5- 6¥. 69p
[ S-nv10@ | MHSLW Ank 3 | 0o 2B.o |G | oD ol
wosed- M FTVASAN 10V | ABlo | MR (L2 2
206%0k-30 \ 2 22 4H3 [ kS -
20650821 J 3 $1.3 437 | et (%
20050404 VA S@W 101 YV | 00 |ub |l ke
20050t-30 \ 2 Lo 1132 | Ly let
200508. 2711 ’ 3 122 {19, | LM P o
10088 | ~TASEL INT o 9L 1459 | L3 L3
2008 0b- 3\ \ 2 254 le\e Lete
20080423 4 3 335 |339 |, 4 G
200504.05 |“TVA SQAINTW | L3 L3
205061 1 z b5 |bLS » L5
| ~n0s0da I 3 s [124 L4 Lt
| 200501 1o de — 1129 |doo |31 H
06S65.-03 anvoqa. | 25 |0 |23 | |3¥ a59
2n05a1.60 (_ Zz \ 312 A QY 2e0
200501.0\ ] 3 = [ 312]3e4]52 > i
os.os| Hoke | as  |3v4 e (43 (h) 190
200507, 0 l Z 1 ha [4e) (49 {2yt 200
Laboratory control standard (LCS): B5. O5po.s @& 0504«
t-Trupvalue (V) | Sample | Begin End Total | Multiplier | Alkalinity (MV) % RS =MV / TV x 100
umber CO; | [ t— (mg CaCO;/L] bl =90 0%
numbe (mg CaCO,/L) vc(: "t:lv.u;e mL mL ] — | ms\) ﬁccepta e range = 90 to 110%)
INSS 100 100 Bot ©6.01.10
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Alkalinity (SM 2320 B-2011)

Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 S.U.

pH Meter: Accumet Model AR20, SN 93312452

Titrant normality and multiplier determination:

nd | N lity (N) of HaSO4 H F Muitipli
“% o e i f'nl. T:nt: =(5 ml.‘:vrg::o?x D.D:)/E =0.25/E = (hy X S::;:;Io ;00:1!. sa!::\pie
— (acceptable range = 0.0180 - 0.0220) =Nx 500
INR INSS [S-eG 1=
Laboratory control standard (LCS):
Reference standard | True value (TV) | Sample Begin End Total | Multiplier | Alkalinity (MV) % RS=MV /TVx100
number (mg CaCOs/L) volume mL mL miL (mg CaCOy/L) (acceptable range = 90 to 110%)
(mt)
INSS_|Se3 100 100 | o0 [joa]jo2 e o2 I02.0%e
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier {mg CaCOy/L) ={(s - D) /{(5+D)/2]} x 100
number {mL) (acceptable range = ¢ 10%)
20050801 Hoke % |as * 180
‘L Duplicate (D) 3 o lm ﬁ —0509-20
Sample measurements: &- 0501
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (mL) ml mL mL (mg CaCOs/L)
MBTIV<ZSmg/L) | Deionized water, pR=——sv- 100 8- 050910
oows.oe | Lovghliy | 50 | 190 |2a4 |34 (pioo lef
206501.04 | 2 \ : 2.0 (3) Sy
200508 . €3 ! 7 = lase | .’h. 124 52
| 200sos.0d | NoadnCany | 5D Q3o | 312 m 12
0050110 z { 312 |33 55 Jo
oA o ‘ 3 -+ M3 |882 [35 ) T
| 2c0c.0t | Sootnlony | 50 |21 403 52
oS0l 02— \ s | HOR |43) |R3 (2) Ho
2008cA.05 J 3 - l4sy l4cd |83 ¢y Y4n
200505-01 | Whatun Wekt ) fbe 0o (23 |43 23
2005 1 | z | 3 |23 w 1o
206504-t J 3 2 33 |5 17
60508 Aunlo | S Sy A |4 ) Geo
200501 12— | 2 ] A |43 33 ( \ Ol
| 20050101 d 3 |+ 4393 (50w jobD
o658 | Codline Peach | | 26 193 214 | R %
~ 0050113 zZ | 314 1335 a4 8
2 005eA-0f 3 | b= lasglasy |ag (4) 34
L-200505.10 Neol | Z 2By | 31.E ) 3000
Laboratory control standard (LCS):
re Sample Begin End Total | Multiplier | Alkalinity (MV) % RS =MV / TV x 100
number (mg CaCO/L) volume mL mL CaC0s/L) (acceptable range = 90 to 110%)
(mL) ——
INSS 100 100 OS: 05
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Titrant normality and multiplier determination:
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Alkalinity (SM 2320 B-2011)
Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH=4.5S.U.

pH Meter: Accumet Model AR20, SN 93312452

Titrant reference Normality check Begin End Total Normality (N) of H;S0. pH Factor or Multiplier
—Stamtarg omber——mt—t—mi—] ml. | =(5mLN2,COy x0.05)/E = 0.25/€E = (N x 50000)/ 160 mL sample
(E) (acceptable range= 0 =Nx500
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