[T}

Tennessee Valley Authority, Sequoyah Nuclear Plant, P.O. Box 2000, Soddy Daisy, TN 37384
September 9, 2019

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

Subject: Sequoyah Nuclear Plant, Discharge Monitoring Report (DMR), August 2019

Attached is the August 2019 DMR for Sequoyah Nuclear Plant.

LA ollw]

Millicent Garland
Environmental Scientist

Respectfully,




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

DISCHARGE MONITORING REPORT

(DMR)

(SUBR 01) OMB No. 2040-0004

 _ _ _(NTEROFFICEOPS-5N-SQN)__ _ _ _ _ — — | TN0026450 ) 101 G F - FINAL
. _SODDY-DAISY TN 37384 _  _ _ _ _ _ _ _ 1 PERMIT NUMBER | | DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility _TVA-SEQUOYAHNUCLEARPLANT .
Location _HAMILTON COUNTY ‘ ~____MONITORING PERIOD ) EFFLUENT
YEAR | MO | DAY | YEAR | DAY
T ae | ~ a | T — ™ NO DISCHARGE i
ATTN:Millicent Garland From 19 08 To 19 31 ' A o
) - NOTE: Read instructions before completing }hls formA
PARAMETER \\ / QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l[:_lENCY SAMPLE
/‘\ = ;} . § ! T J EX | ANALYSIS L
| AVERAGE MAXIMUM [ UNITS MINIMUM AVERAGE MAXIMUM UNITS i |
TEMPERATURE, WATER DEG. SAMPLE ‘ Sk dede e e Sk - ek ko ek ke ok | 427 0 [ 31/31 RCORW
CENTIGRADE MEASUREMENT : 04
00010 1 0 T UPERMIT | wkkkwwxx | eews | e wewkkket | oo | Raqgl Mon, | DEG.C. | CONTI | CALCTD |
EFFLUENT GROSS | RECUNENT | % DAILY MAX | | NUous
TEMPERATURE, WATER DEG. SAMPLE Fedkddeddkok Sk o kdeddkokodeok Fkkdkddk 30.1 0 31/31 MODELD
CENTIGRADE MEASUREMENT ' 04
00010 Z O \ PERMIT | wkkknkix Sedekk Sk kk T s P *kxkdwkx | 30.5 ‘ DEG.C. | "CONTI | cALCTD
INSTREAM MONITORING | BECHBE i s . i DAILY MX | | NUOUS
TEMP. DIFF. BETWEEN SAMP. & SAMPLE e — Hokkkk ek . Kk kkkk dkkkRk 20 | 0 31/31 CALCTD
UPSTRM DEG.C MEASUREMENT ' 04
00016 1 S | PERMIT | kkkkkdn e B kR kAR R RrT—— "3 07 | DEG.C. ‘ | conTI | cALCTD ,
EFFLUENT GROSS . : DALY MX ey 8l
[FLOW, IN CONDUIT OR THRU | SAMPLE ek ek ek ok 03 Rkk xRk R IR KR | Fedekdkdk ke ke | -~ 0 | 31/31 | RCORDR
TREATMENT PLANT MEASUREMENT Vi 7 5 / ‘
50050 1 0 P'ERMiTWii T Rdkdkdkkk 5 77R M B MGD kkkkkkhk | ok kk Ak  akmkkkRk | Fhkk [ : 66Nﬁ‘| RCORDﬁ
REQUIREMENT | oq. ol ‘ ‘ 3
EFFLUENT GROSS | | DAILY MAX | ey o : 1 NUOUS | |
FLOW, IN CONDUIT OR THRU SAMPLE 1736 PSR, o Kk T T 0 31/31 CALCTD
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT | h M s | kkkmamRx | MGD KARARRE RRkdEIRE kkkkkkkk | MGD [ 7 CéNT| CA'LCTD'
REQUIREMENT | o Yol ’
EFFLUENT GROSS VALUE | MO AVG ; ' NUOUS ,
CHLORINE, TOTAL RESIDUAL SAMPLE dedededok e ededekokedekee - Tokdekekokekek 22 /31 GRAB
MEASUREMENT 0.018 0.030 19 0
50060 1 0 | PERMIT | whwwwws | wkkwweak ‘ Khkkkknk 0 0 | MGL | |FIVEPER| CALCTD
REQUIRE! 7 5 3 1 |
EFFLUENT GROSS VALUE |aRE AT | MO AVG } DAILY MAX | L MERIE e o
TEMPERATURE - C, RATE OF ‘ SAMPLE dedededkdododek 04 Fkkkivrk *hxddkdk | - 0 31/31 | CALCTD
CHANGE MEASUREMENT ' 62 ‘ 1
| |
82234 1 0 | PERMIT kkkkkkkk | 2.0 DEG P W ;**é‘h;‘*"”’il" C kkkkAk ”7\ ik \ 1 CONTI | CALCTD
| REQUIREMENT ; ‘ ‘
EFFLUENT GROSS } DAILY MX | C/HR ‘ . { NUoUS ,
WAME/‘HTLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
Idirection or supervision in accordance with a system designed to assure that qualified personnel :
Matthew Rasmussen properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those p ns directly responsible for gathering the ; : 3 | |
. : : information, the informationysuebnr;itted is, to ?r:zobest of my knowledge and belief, true, accurate, | Site Vice President | 423 843-7001 | 19 | 09 05
Site Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE | | |
jincluding the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA | NUMBER lYEAR“ MO | DAY

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Flogard MS 6236 (mac calc. was 0.02852 mg/L, limit is 0.2 mg/L), Spectrus BD 1500 (max calc. was 0.047 mg/L, limit is 2.0 mg/L), and

Spectrus CT 1300 (max calc. was 0.0332 mg/L, limit is 0.05 mg/L.
EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TV_A_ ﬁE_QU_OY_A_H_ NHC__I:.EAR _PL_AtE - DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 _ _ _ _ _ _ — T T T . B
— — _ _(NTEROFFICEQPSN-SQN__ __ __ _ _ — — | TN0026450 | 101 T | F-FINAL
— _—___SODDY-DAISY, TN 37384 __ ______ __ __ _ | PERMITNUMBER _ | [DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility _TVA- SEQUOYAH NUCLEARPLANT _ __ __ —
Location _HAMILTONGOUNTY _ _ _— — — — — MONITORING PERIO | EFFLUENT
YEAR | MO DAY YEAR | _MO DAY " -
** NO DISCHARGE il
ATTN:Millicent Garland From| 19 | 08 | 01 | To| 19 | 08 | 31 L] )
) ) o - T o NOTE: Read instruction;_be(oye completing this form. )
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%EENCY SAMPLE
e T e e e e vmr—.= e se=con oo - Ex TYPE
TN AVERAGE MAXIMUM | UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE Wamkikk | ke - 51000 |00 eweses SkarAk 23 0 | 3/180 [COMPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 PERMIT deddekk ke dedededdekekk ek 42 8 Kededededede ok ddekkhkkd PERCENT SEMI COMPOS
REQUIREMENT y
EFFLUENT GROSS MINIMUM ANNUAL
IC25 STATRE 7DAY CHR ~ SAMPLE Prm— prrrren - >100.0 ik kkk w— 0 3/180 [COMPOS
PIMEPHALES MEASUREMENT | j .
TRP6C 1 0 PERMIT Rekededededede e PreveerEE fiaiid 42.8 T whmnnnnn el PERCENT SEMI |COMPOS
EFFLUENTGROSS REQUIREMENT | _MIMINUM_ ANNUAL
| SAMPLE T | o
: MEASUREMENT ! |
PERMIT
REQUIREMENT
- - SAMPLE o
MEASUREMENT i
]
PERMIT B
REQUIREMENT
S - SAMPLE
i MEASUREMENT
PERMIT
REQUIREMENT
- - I
SAMPLE i | . ;
- MEASUREMENT '
PERMIT
REQUIREMENT
- - SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
Lo 1 B B
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE l} DATE
- - /=~~~ |direction or supervision in accordance with a system designed to assure that qualified personnel S e e - -
Matthew Rasmussen properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the i : :
si ice Presid information, the information submitted is , to the best of my knowledge and belief, true, accurate, | o Site VIE? Pr§SIdent o 423 843-7001 19 09 06
ite Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
. L ____lincluding the possibility of fine and imprisonment for knowing violations. NIIMRED AAV
~ TYPEDORPRINTED O - B o T ] B OFfl(jEl?OR AUTHORIZED AGENT éﬁ%’; NUMBER [YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here) - - -
Toxicity was sampled August 4 - 9, 2019. The final report is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used - - Page 1 of 1 o



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name _TV_A_ fE_QU_OEH_NHCLEAR_PL_A[E o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 _ _ _ _ _ _
_ _ _ _(NTEROFFICE OPSSN-SQN\_ __ _ _ TN0026450 | 103 G = FINAL
_______SODDY-DAISY, TN 37384 _ _ _ _ _ _ _ PERMIT NUMBER | ‘ DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Fadilty__ _TVA- SEQUOYAH NUCLEARPLANT _ N
Location HAMILTONCOUNTY _ - MONITORING PERIOD | EFFLUENT
. YEAR | MO | DAY | YEAR | MO DAY ** NO DISCHARGE ey
ATTN:Millicent Garland rom 19 08 01 To 19 08 31 _ _ o
NOTE: Read instructions before completing this form.
‘ PARAMETER ‘\ /‘ QUANTITY OR LOADING | QUALITY OR CONCENTRATION ‘ NO. ‘FRE%l’iENCY‘ SAMPLE
S| | EX TYPE
TN AVERAGE MAXIMUM UNITS | MINIMUM AVERAGE MAXIMUM UNTS | ANALYSS |
PH SAMPLE ek deke ek e dedede dedk sk . e ke keok 5/31 GRAB
MEASUREMENT 6.9 8.6 12 0
00400 1 0 ,rﬂriipiERMFrw T T kknknnnk | awnwkwne | ok T 60 dededkdeke ko 9.0 | Su ONCE; GRAB
‘ REQUIREMENT ,1 1
EFFLUENT GROSS , MINIMUM MAXIMUM | WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE Fedededededdek iR L XX - ERARRRRY 8.2 8.2 0 1731 GRAB
MEASUREMENT : 19
00530 1 O | PERMIT kkkkkkRE kkkkikkx | o  Rkkkkkkk [ 30.0 : ’ 100077 MGIL | ONCE/ | GRAB
EFFLUENT GROSS el 3 : | MOAVG | DAILYMX | | MONTH
OIL AND GREASE | SAMPLE ke ek ke - e de ek <50 <50 0 1/31 GRAB
MEASUREMENT : 19
00556 1 O = PERMIT - Kk kkk ok *kkRkERE | o KkRhRERE : 156 g 20.0 MGIL | ONCE/ | GRAB
| REQUIREMENT | |
EFFLUENT GROSS b e A : s MO AVG | DAILY MX L EMeONTH .
FLOW, IN CONDUIT OR THRU SAMPLE 1.102 1.206 03 kR Fdkekkx kikiokdk o 0 4/31 INSTAN
TREATMENT PLANT | MEASUREMENT
50050 1 0 f;EgEEI\éIu'ENT 7R7éq Mon. | Req. Mon ! MGD | #kxkdanx 'V — ’ kkkkRkEx l o 'ONCE/ | INSTAN
EFFLUENT GROSS : ~ | MOAVG | DAILY MX | b - g T WEEK |
SAMPLE
MEASUREMENT
EEEERN. . g ; 7 g | = =
REQUIREMENT |
 SAMPLE i
MEASUREMENT
. PERMIT | A = R * { o [ R
REQUIREMENT ’ ‘; ‘
SAMPLE
MEASUREMENT
" PERMIT s e P i o ; (R e
REQUIREMENT ‘
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
|direction or supervision in accordance with a system designed to assure that qualified personnel
Matthew Rasmussen properly gather and evaluate the information submitted. Based on my inquiry of the person or %\
persons who manage the system, or those persons directly responsible for gathering the i . i
. . . information, the information submitted is , to the best of my knowledge and belief, true, accurate, Site Vice President 423 843-7001 19 09 05
Site Vice President and complete. | am aware that there are significant penalties for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE |
including the possibility of fine and imprisonment for knowing violations. AGE [ | | [ |
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT | él?)EDAE ‘ NUMBER ‘YEAR MO DAY

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 10f 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ ___ ___ _ T AR En T T S A
— —  ONTEROFFICE QPSBNSQN_ _ _ ___ __ | TN0026450 | 110G _| F-FiNaL
— _____SODDY-DAISY, TN 37384 __ _ __ _ _ _ _ __ | PERMIT NUMBER | DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility _TVA- SEQUOYAH NUCLEARPLANT __ __
Location _HAMILTONGOUNTY _ _ _ — — — ———™— %nouch RING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY v
*** NODISCHARGE | XX | ***
ATTN:Millicent Garland From 19 | 08 | 01 | To| 19 | 08 | 31 , [xx] o
) . o - NOTE: Read instructions beE(e completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%&I.;ENCY SAMPLE
o | EX TYPE
P AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. "~ SAMPLE Stk Tkkkkkkk - P — r— B
CENTIGRADE MEASUREMENT 04
00010 1 0 ERMIT | wéwiian R, b  wERERRE DEGC CALCTD |
EFFLUENT GROSS VALUE REQUIREMENT | ..~ . - | - o
TEMPERATURE, WATER DEG. SAMPLE dededededede ek Fedededede e de " dedededededede ke Jededededede dede
CENTIGRADE MEASUREMENT 04
00010 Z 0 C o PERMIT whdwiwkd ] | ek FRRRRRRE 305 DEGC CONTIN [ CALCTD
INSTREAM MONITORING 'REQUIREMENT | = . - & DAILY MX uous |
TEMP. DIFF. BETWEEN SAMP. & SAMPLE F— Sk - ke eemaien o
UPSTRM DEG.C MEASUREMENT |
00016 1 O *v;’ﬁ“é* ok AR RARK m DEG C
EFFLUENT GROSS VALUE : . : = DAILY MX
FLOW, IN CONDUIT OR THRU SAMPLE dedededdededde 03 7 kkddkdk dededekdededkok etk -
TREATMENT PLANT
50050 1 0 R Req. Mon. MGD D T e b ‘RCORDR
EFFLUENT GROSS VALUE ' DAILY MX e o |-
/CHLORINE, TOTAL RESIDUAL Tk Rk - Hkkkkk
i MEASUREMENT 19
50060 1 0 ~-PERMIT . [ whewwns preeeere - e 01 MGIL Five per | CALCTD
EFFLUENT GROSS VALUE _ el | S ' G| DAILY MX Week |
‘TEMPERATURE - C, RATE OF SAMPLE edededede ek Fedededkkdkk dek dede dede de e JR—— -
'CHANGE MEASUREMENT 04
82234 1 0 CPERMIT [ ki ) DEGC L ***ﬂ"*g‘ﬁ el L | CONTIN |"CALCTD
EFFLUENT GROSS VALUE RN | DAILY MX | | | | vous
SAMPLE
MEASUREMENT
IREMENT |~ -
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
T T T " direction or supervision in accordance with a system designed to assure that qualified personnel - e - — e —
Matthew Rasmussen properly gather and evaluate the information submitted. Based on m{) in?uiry o’f‘ the pe’r‘son or
p wh th tem, or thi directly responsible for gathering the f : :
si ] . inef;s:n';stion,ot:;ainn?g:nat?oiy:u%r;ig;d izs,et: ::o!;‘esst ';f m))'! knoglloedge and gelief, trge, accurate, | Site Vice ?"",s,',de"t ) 423 843-7001 19 09 05
ite Vice President and complete. | am aware that there are significant penaities for submitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE
[ __{including the possibility of fine and imprisonment for knowing violations. ARFEZ NIIMRER  IVEAR | AA |
TYPED OR PRINTED o - . 3liFICER OR ALi'EHORIZED ASENT ‘ g&, NpMBERj YEARV 7 MO DAY

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

~ Pagelof 1



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

ATTN:Millicent Garland

PARAMETER

Ic25 STATRE 7DAY CHR
|CERIODAPHNIA

TRP3B 1 0 O
EFFLUENT GROSS VALUE

SAMPLE

MEASUREMENT |

QUANTITY OR LOADING

AVERAGE

Fededokdeddok

~ TN0026450
PERMIT NUMBER

[ MONITORING PERIOD
YEAR

From 19

MAXIMUM

F*ekdkkkkk

PERMIT
REQUIREMENT

Fekkdkdkk

kkkkkkkk

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

Form Approved.
OMB No. 2040-0004

(SUBR 01)
110 T F - FINAL
'DISCHARGE NUMBER  RECYCLED COOLING WATER
) EFFLUENT

YEAR | MO | DAY
L MO | ** NODISCHARGE | XX ***
To 19 08 31 b

NOTE: Read instructions before completing this form.

QUALITY OR CONCENTRATION | NO. [FREQUENCY| SAMPLE }
| EX OF TYPE |

MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

% ke koke ok | *****:k**
s ;
‘

| PERCENT | | SEMI ‘C’dm'i:b's'
|
MINIMUM ; | ANNUAL |

: 42 8 ******i;* Rkkkkkkk

IC25 STATRE 7DAY CHR
PIMEPHALES

TRP6C 1 0 O
EFFLUENT GROSS VALUE

SAMPLE

MEASUREMENT |

PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT

Fkkhkkkkk

kkkdddkkk

Fkdkkkkkk

Kkkkkkkk

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT
~ PERMIT
REQUIREMENT

 SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

Fekkkkkkk Fedekkkkokk

23

742 8 7 ********7777 **;****;

MINIMUM

|
PERCENT | SEMI |COMPOS
. ANNUAL

- SAMPLE
MEASUREMENT

~ PERMIT

' REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

|
|

Site Vice President

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Matthew Rasmussen

Previous editions may be used

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

|direction or supervision in accordance with a system designed to assure that qualified personnel ‘

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

TELEPHONE | DATE

Site Vice President 423 843-7001 19 09 05
SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT AREA | NUMBER |YEAR MO | DAY
CODE

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

DISCHARGE MONITORING REPORT

- TN0026450
! PERMIT NUMBER

(DMR)

118 G

' | DISCHARGE NUMBER

MAJOR
(SUBR 01)
F - FINAL

WASTEWATER & STORM WATER

EFFLUENT

Form Approved.

OMB No. 2040-0004

Location _HAMILTONCOUNTY __ . MONITORING PERIOD
YEAR | MO DAY YEAR | MO DAY
T2 | nn |, r T e | *** NO DISCHARGE | XX | ***
ATTN:Millicent Garland From 19 08 01 To 19 08 31 L2
- ] i ) NOTE: Read instructions before completing this form.
‘ PARAMETER [\\\ ,// QUANTITY OR LOADING QUALITY OR CONCENTRATION | NO. FRE%UENCY‘ SAMPLE |
~ F TYPE
TN AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED  (DO) SAMPLE Hkkkkk sk " sk Kk
- MEASUREMENT ; L \ ‘
W—— " = - - - - ‘ RE—— - — e
100300 1 0 ! PERMIT z Fkkkkkkk kkkkkkkk ‘ Fkdkdk 2 Kk hkkkkk | Kkkkkkkk ‘ MGI/L ( TWICE/ GRAB
EFFLUENT GROSS | RERLIGEMENT | MINIMUM % | | WEEK
soL'DS’ TOTAL SUSPENDED SAMPLE % e e Fe % e e e Fedkdkk ok kkk . dkkkkkkk e de e de e de ke ke
' MEASUREMENT 19
00530 1 O i Rngjé'gl\é[u'ENT P e |- PR  kkkkkkR 1007 1 MGIL | TWICE/ | GRAB |
EFFLUENT GROSS e = A ‘ G e DAILY MX f WE_EK i
SOLIDS’ SETTLEABLE SAMPLE e e de de K e de ke F*kkkkkkk - *kkkkkkk Fekdkkokokkk
MEASUREMENT 25
00545 1 0 R;ﬁl\éu';NTj  kkkRkkkk T RRERRRRE “ ek | kkEkkdkRk *hkkkxRR | 717‘ MUL | ONCE/ | GRAB 1
EFFLUENT GROSS | e ~ DAILY MX | | MONTH ;
FLOW, IN CONDUIT OR THRU SAMPLE SRR R ERRRR bttt e
TREATMENT PLANT MEASUREMENT 03
50050 1 0 ‘[ REQ?&RRl\éHENT E Req MOI{.— Req. Ma;‘. ‘ MGD Sk ko k T kkkkkkkR KkRKREIE * i ONCE/ | ESTIMA
EFFLUENT GROSS b ‘77MO A\LG,i DA!wa ) { L ‘ B S i %l BATCH i
SAMPLE
MEASUREMENT
| PERMIT | - “ - ‘ e 3 [
REQUIREMENT ' : 1 !
SAMPLE -
MEASUREMENT
[ PERMIT | ! e e i o i e
| REQUIREMENT ‘ ; ; |
| i | | AR 2 s
SAMPLE
MEASUREMENT | |
| PERMIT o ] R 7 i
REQUIREMENT |
a i 2 .f |
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER || Certify under penalty of law that this document and all attachments were prepared under my | TELEPHONE DATE |
|direction or supervision in accordance with a system designed to assure that qualified personnel | I i {
Matthew Rasmussen iproperly gather and evaluate the information submitted. Based on my inquiry of the person or | |
persons who manage the system, or those persons directly responsible for gathering the 0 ¢ H
Si . . information, the information submitted is , to the best of my knowledge and belief, true, accurate, Site Vice President 423 843-7001 19 09 05
ite Vice President _anclj quptlste, | ambgnl\_/;/aref :hat thngr:’;zss(i)%r;iﬁ?éfinalti.es for IsL:pmitting false information, SIGNATURE OF PRINCIPAL EXECUTIVE | | |
lincluding the possibility of fine and i nowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR MO | DAY
TYPED OR PRINTED CODE

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

Page 1 of 1



Environmental Records Processing Form

Title of File

SQN August 2019 Semiannual Whole Effluent Toxicity Report for DSN101

Site/Plant/Project Name Accession Number (optional)  Work Order Number (optional)

|Sequoyah Nuclear Plant “ || 1

Your Name Date Submitted (YYYYMMDD) Document Date (YYYYMMDD)
|Donald W. Snodgrass ||20190905 ||20190903 |
‘ Show Instructions ]

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: September 03,2019

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant
5. Design Flow (MGD): 1.579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3.491

8. Outfall Tested: 101

9. Dates Sampled: August 04 — 09, 2019

10. Average Flow on Days Sampled (MGD): 1727, 1729, 1733

11. Pertinent Site Conditions: Production / operation data will be provided upon request.
12. Test Dates: August 06 —13, 2019

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations 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: Qutfall 101: Pimephales promelas: IC2s > 100%
Ceriodaphnia dubia: 1C3s > 100%

tndependent
ReView by
Kaltyy B Ksanse:

i~
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tdepardnt
Paviaw by

18. Facility Contact: Millicent Garland Phone #: (423) 843-6714

19. Consulting / Testing Lab: Environmental Testing Solutions, Inc.
20. Lab Contact: Jim Sumner Phone #: (828) 350-9364

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

22. Notes: Exposures to samples collected August 04 — 09, 2019 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 minnows and
daphnids to intake samples resulted in no significant difference from the
controls during this study period.
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METHODS SUMMARY

Samples:

1.

Sampling Point: Qutfall 101. Intake

2. Sample Type: Composite
3. Sample Information:
Date Date Date

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

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received (°C) (mg/L) | Last Used By
08-04-19 0700 to 08-06-19 0932
101 08-05-19 0600 08-05-19 1420 2.3 <0.10 08-07-19 0925
08-04-19 0700 to 08-06-19 0932
Intake 08-05-19 0600 08-05-19 1420 1.0 <0.10 08-07-19 0925
08-06-19 0700 to 08-08-19 1007
101 08-07-19 0600 08-07-19 1345 1.5 <0.10 08-09-19 0928
08-06-19 0700 to 08-08-19 1007
Intake 08-07-19 0600 08-07-19 1345 1.1 <0.10 08-09-19 0928
08-10-19 1020
tor | O 8tS 07000 | 08-09-19 1315 | 17,167 | <0.10 | 08-11-19 1017
08-12-19 0923
08-10-19 1020
take | 03013 079040 | 080919 1315 | 40 | <0.10 | 08-11-19 1017
) 08-12-19 0923

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

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature
(25.0 + 1.0°C) in a warm water bath.

Aliquots of Outfall 101 and Intake samples were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,

Inc.) for 2 minutes.

‘tndepandent
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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: 1 days Until at least 60% of control

females have 3 broods

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

4. Number of Replicates: 4 10

5. Organisms per Replicate: 10 1

6. Test Initiation: (Date/Time): 08-06-19 0834 ET 08-06-19 0932 ET

7. Test Termination: (Date/Time): 08-13-19 0740 ET 08-13-19 0913 ET

8. Test Temperature: Outfall 101: Mean = 24.8°C Mean = 25.0°C
(24.4-25.1°C) (24.7 —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).

indapendant
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted August 06 — 13, 2019 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 Solutons N Ceplione mmbeny
’ 1 2 3 4 Mean
Control,

UV-treated 0.734 0.755 0.702 0.756 0.737
10.7% 0.702 0.739 0.808 0.727 0.744
21.4% 0.817 0.812 0.857 0.754 0.810
42.8% 0.724 0.716 0.756 0.749 0.736
85.6% 0.807 0.756 0.820 0.710 0.773
100.0% 0.742 0733 | 0.731 0.721 0.732
Intake 0.714 0.762 0.684 0.760 0.730

Control,

Non-treated 0.788 0.737 0.713 0.818 0.764
ICzs5 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/ ICas

thdependent
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results of a

(Genus species)

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

Conducted August 06 — 13. 2019 using effluent from Qutfall 101.

Percent Surviving
Test (time interval used — days)
cemeny| ! | 2 | 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
Tc:st Solutions Reprodgitt?l(;gﬁﬂmg‘/]i:lmnli%7 days)
(%Effluent) (T T3 T2 5 6] 7] 8 ]9 [10]|Mean
Control 27130 (33 /31|31 [32(32(31/30]/31] 308
10.7% 3312928133 [33]32[32]33[32[30]315
21.4% 35129 134129 ({34(33]29(33]32/34] 322
42.8% 3034 13636343533 [34]33][37]342
85.6% 3638 |34 {3438 [33]33]36[39(33} 354
100.0% 39136 |38 |35[35]37[35]37]38]41] 371

IC3s Value: > 100%
Permit Limit: 42.8%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.3 TUc

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

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

(Genus species)

(Type / Duration)

Conducted August 06 — 13, 2019 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reprodgctxon (#ifoung/fem;ale/? days)
(% Effluent) ata (replicate number)
112131415161 71819 ]10]Mean
Control 31|34 {33 (273031 }30(32]29] 31] 308
Intake 34135133 (3232333133 [32]32] 327
IC35 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/ IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (IC5s) |
Pimephales promelas | August 06— 13, 2019 0800 | 7days KCl 0.69 g/L
Ceriodaphnia dubia August 06 — 13, 2019 0912 | 7-days NaCl 1.10 g/L

tndependsnt
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IC ICAL SU RY

Water Chemistry Mean Values and Ranges for UV-treated Pimephales promelas and Non-treated Ceriodaphnia dubia, Sequoyah Nuclear Plant (SQN), Efftuent Outfall 101 and Intake
performed August 06-13, 2019,

06 40 8 obed A

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance|  Alkalinity Hardness *Total Residual
Initial Final Initial Final Initial Final (umhos/ecm) |(mg/L CaCO,) |(mg/L CaCO;) Chlorine (mg/L)
Control, 24.8 24.7 7.8 17 7.89 2.77 320 59 85 -
Noadrested | 947 . 250|246 - 249] 77 - 79| 75 - 79 783 - 7991762 - 7.95] 306 - 326 58 - 60 B4 - 88 - .
Contral, 24.8 24.7 8.1 1.7 7.98 7.5 324 59 85 -
Warested | 247 . 2491246 - 251 ) 79 . 84 ] 70 - 80 1793 - 8061753 - 2.97| 307 - 340 58 - 6l 84 - 86 - -
2 10.7% 249 24.7 8.1 1.6 799 772 309 - - -
?_o 248 - 249|245 - 249 78 - 84 | 70 - 80 |795 - 806|752 - 7.95| 292 - 32 - - - - - -
$ 214% 24.9 247 8.1 7.6 7.99 7.7 292 - - -
b ) 248 - 2491245 - 249 | 78 - B4 | 720 - 80179 - 806|749 - 7291] 276 - 304 - - - - - -
'g 42.8% 249 24.7 8.1 1.5 7.99 7.69 258 - - -
E, 249 - 2501245 - 251 ] 79 - 84 | 69 - 80 |796 - 8.06| 750 - 790 | 244 - 263 - - - - - -
g 85.6% 250 24.7 8.2 15 7.98 1.67 187 - - -
% 249 - 250|244 - 2481 80 - 84 |1 70 - 80 |792 - 806]7.50 - 7.88 | 182 - 190 - - - - - -
100% 25.0 24.7 8.2 75 7.97 71.67 162 63 72 <0.10
249 - 250[246 - 248 80 - 84 | 69 - 81 |793 - 806|747 - 7.88( 157 - 170 6l - 65 64 - 76 <0.10 - <0.10
Intake 25.0 24.7 82 16 7.97 7.70 159 62 72 <0.10
249 - 250 (244 - 250| 80 - 84 | 69 - 81 |793 - 806|757 - 7.87| 154 - 166 61 - 63 68 - 80 <0.10 - <0.10
‘Coatrl, 248 25.0 78 8.0 7.89 7.96 320 59 85 -
Noatreaied ] 947 . 249 (249 - 352177 - 79| 78 - 81 783 - 7991792 - 8.08| 306 - 326 58 - 60 84 - 88 - -
10.7% 24.8 25.1 79 8.0 7.99 197 309 - - -
- 247 - 2491250 - 2521 77 - 83 | 79 - 81 | 788 - 8.17(791 - 809 291 - 317 - - - - - -
'5 21.4% 24.8 25.0 79 8.0 7.99 797 293 - - -
: 247 - 2501249 - 252| 78 - 83 | 79 - 82 |791 - 814]791 - 809 277 - 309 - - - - - -
5 f 42.8% 249 25.1 7.9 8.1 7.98 7.96 259 - - -
) 248 - 2501249 - 252] 78 - 83 | 80 - 82 1791 - 811|791 - 807 245 - 269 - - - - - -
3 85.6% 249 25.0 8.0 8.1 7.96 7.95 187 . - -
& : 248 - 250{248 - 252| 78 - 83 | 80 - 82 |787 - 807|791 - 803] 178 - 195 - - - - - -
[ 100% 250 25.0 80 8.1 7.95 7.93 161 63 75 <0.10
248 - 2511248 - 2521 78 - 83 | BO - 82 |788 - 8306|788 - 802 158 - 165 6l - 65 64 - 80 <0.10 - <0.10
Intoke 249 25.0 8.1 8.1 7.97 7.95 159 62 73 <0.10
247 - 2511249 - 251179 - 83 | 79 - 82 |791 - 806|790 - 804 152 - 169 6] - 65 68 - 80 <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 24.8 244 25.1

Ceriodaphnia dubia 25.0 247 25.2




SUMMARY / CONCLUSIONS

Exposures to samples collected August 04 — 09, 2019 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 minnows and daphnids to intake
samples resulted in no significant difference from the controls during this study
period.
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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).

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

3. Temperature was measured by SM 2550 B-2010,

4. Dissolved oxygen was measured by SM 4500-O G-2011,

5. The pH was measured by SM 4500-H+ B-2011.

6. Conductance was measured by SM 2510 B-2011.

7. Alkalinity was measured by SM 2320 B-2011.

8. Total hardness was measured by SM 2340 C-2011.

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

UALITY ASSURANCE

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

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

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

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

w

Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
August 06 - 13, 2019

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 PCL-401 CL-363 |Cuprostat-PF|H-130M| Nalco H-150M
Hypochlorite mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L
mg/L TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat
TRC EO/PO
02/06/2005 - <0.0042 0.028 0.010 - - - - -
02/07/2005 - <0.0116 0.028 0.010 - - - 0.007 -
02/08/2005 - <0.0080 0.028 0.010 - - - - -
02/09/2005 - 0.0199 0.028 0.010 - - - - -
02/10/2005 - <0.0042 0.028 0.010 - - - - -
02/11/2005 - 0.0155 0.028 0.010 - - - 0.007 -
06/05/2005 - 0.0063 - - - - - - -
06/06/2005 - 0.0043 - - - - - - 0.037
06/07/2005 - 0.0103 - - - - - - 0.037
06/08/2005 - 0.0295 - - - - - - 0.037
06/09/2005 - 0.0129 - - - - - - -
06/10/2005 - 0.0184 - - - - - - -
07/17/2005 - 0.0109 0.026 0.009 - - - - -
07/18/2005 - 0.0150 0.026 0.009 - - - - 0.036
07/19/2005 - 0.0163 0.026 0.009 - - - - 0.036
07/20/2005 - 0.0209 0.026 0.009 - - - 0.014 0.036
07/21/2005 - 0.0242 0.026 0.009 - - - - -
07/22/2005 - 0.0238 0.054 0.018 - - - 0.014 -
10/30/2005 - 0.0068 - - - - - - -
10/31/2005 - 0.0112 - - - - - - -
11/01/2005 - 0.0104 - - - - - - 0.035
11/02/2005 - 0.0104 - - - - - - 0.036
11/03/2005 - 0.0117 - - - - - - 0.036
11/04/2005 - 0.0165 - - - - - - 0.035
11/14/2005 - 0.0274 - - - - - - -
11/15/2005 - 0.0256 - - - - - - -
11/16/2005 - 0.0234 - - - - - - -
11/17/2005 - 0.0231 - - - - - - -
11/18/2005 - 0.0200 - - - - - - -
11/19/2005 - 0.0116 - - - - - - =
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Date Sodium  |Towerbrom| PCL-222 PCL-401 CL-363 | Cuprostat-PF |H-130M| Nalco | H-150M MSW
Hypochlorite| mg/L mg/L mg/L mg/L mg/L mg/L | 73551 mg/L 101
mg/L TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat mg/L
TRC EQ/PO Phosphate
11/12/2006 - 0.0055 - - = - = - = -
11/13/2006 - 0.0068 - - - - - - 0.037 -
11/14/2006 - 0.0143 - - - - - - 0.037 =
11/15/2006 - 0.0068 - - - - - - 0.037 -
11/16/2006 - 0.0267 - - - - - - 0.037 -
11/17/2006 - 0.0222 - - - - - - - -
11/26/2006 - 0.0188 - - - - - - - -
11/27/2006 - 0.0138 - - - - - - - -
11/28/2006 - 0.0120 - - - - - - - -
11/29/2006 - 0.0288 - - - - - - - -
11/30/2006 - 0.0376 - - - - - - - -
12/01/2006 - 0.0187 - - - - - - - -
05/28/07 - - - - - - - - - 0.015
05/29/07 - - - - - - - - 0.036 0.015
05/30/07 - 0.0084 - - - - - 0.017 0.036 0.015
05/31/07 - 0.0103 - - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 0.0305 - - - - - - - 0.015
12/02/07 - 0.0241 - - - - - - - -
12/03/07 - 0.0128 - - - - - - - -
12/04/07 - 0.0238 - - - - - - - -
12/05/07 - 0.0158 - - - - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 - 0.0175 - - - - - - -
04/13/08 - 0.0039 - - - - - e - -
04/14/08 - 0.0124 - - - 5 - = - -
04/15/08 - 0.0229 - - - = - : = -
04/16/08 - 0.0143 - - - - - = - -
04/17/08 - 0.0120 - - - - < 2 = <
04/18/08 - 0.0149 - - = 2 - 2 = .
10/26/08 - 0.0260 - - - - - L < -
10/27/08 - 0.0151 - - - - - 0.017 - -
10/28/08 - 0.0172 - - - - - - 0.041 -
10/29/08 - 0.0154 - - - - - 0.018 0.041 0.030
10/30/08 - - - - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030
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Date Sodium  [Towerbrom|{ PCL- | PCL-401 | CL-363 | Cuprostat |H-130M| Nalco Spectrus H-150M MSW
Hypochlorite| mg/L 222 mg/L mg/L |-PF mg/L| mg/L 73551 CT1300 mg/L 101

mg/L TRC mg/L |Copolymer| DMAD | Azole Quat mg/L mg/L Quat mg/L

TRC Phosph EO/PO Quat Phosphate
ate

02/08/09 - 0.0197 - - - - - 0.017 - - -
02/09/09 - 0.0237 - - - - - 0.017 - - -
02/10/09 - 0.0104 - - - - - 0.021 - - -
02/11/09 - 0.0155 - - - - - 0.017 - - B
02/12/09 - 0.0106 - - - - - 0.017 - - -
02/13/09 - - - - - - - - - - -
05/10/09 - 0.0129 - - - - - - - - -
05/11/09 - 0.0415 - - - - - - - 0.0446 -
05/12/09 - 0.0053 - - - - - - - 0.0396 -
05/13/09 - 0.0049 - - - - - - - 0.0396 -
05/14/09 - <0.0141 - - - - - - - 0.0397 -
05/15/09 - <0.0160 - - - - - - - - =
11/15/09 = 0.025 = = = - = s = = =
11/16/09 - 0.0152 - - - - - - s - =
11/17/09 - 0.0255 - - - - - 2 = - =
11/18/09 = 0.0306 = - = - - . - - :
11/19/09 - 0.0204 - - - - - = - =
11/20/09 - 0.0093 - - - - - = + - 5
05/09/10 - 0.0192 - - - - - - - - -
05/10/10 - 0.0055 - - - - - - = - -
05/11/10 - 0.0100 - - - - - - 0.039 - -
05/12/10 - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -
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Date Sodium [Towerbrom| PCL- | PCL-401 | CL-363 | Cuprostat |H-130M| Nalco | Spectrus |H-150M| MSW | Floguard
Hypo- mg/L 222 mg/L mg/L. |-PF mg/L| mg/L 73551 | CT1300 | mg/L 101 | MS6236
chlorite TRC mg/L | Copoly- | DMAD | Azole Quat mg/L mg/L Quat | mg/L | mg/L
mg/L Phos- mer EO/PO Quat Phos- |Phosphate
TRC phate phate

10/31/10 - - - - - - - - - - - -
11/01/10 - 0.0122 - - - - - - - - - -
11/02/10 - 0.0112 - - - - - - - - - -
11/03/10 - 0.0163 - - - - - - - - - -
11/04/10 - 0.0107 - - - - - - - - - -
11/05/10 - 0.0132 - - - - - - - - - -
05/01/2011 - - - - - - - - - - - 4
05/02/2011 - - - - - - - - 0.04 - - -
05/03/2011 - - - - - - - - 0.04 - = -
05/04/2011 - 0.0155 - - - - - - 0.04 - - -
05/05/2011 - 0.0179 - - - - - - 0.04 - - -
05/06/2011 - 0.0089 - - - - - - - - - -
11/06/2011 - 0.0168 - - - - - - - . - -
11/07/2011 - 0.0225 - - - - - - - - - =
11/08/2011 - 0.0141 - - - - - - - - - -
11/09/2011 - 0.0239 - - - - - - - - - -
11/10/2011 - 0.0242 - - - - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - - -
05/06/2012 - - - - - - - - - z - -
05/07/2012| - ; : . : : - : s S ¢ 3
05/08/2012| - : : : : ; > - 0.041 . : .
05/09/2012 - 0.0145 - - - - - - 0.041 - - -
05/10/2012| - 0.0298 : i : . : - 0.041 s : :
05/11/2012 - 0.0174 - - - - - - - - c -
08/12/2012 - - - - - - - - - - - 0.029
08/13/2012 - 0.0256 - - - - - 0.028 0.037 - - 0.029
08/14/2012 - 0.0209 - - - - - - 0.037 - = 0.029
08/15/2012 - 0.0279 - - - - - 0.028 - - - 0.029
08/16/2012 - 0.0076 - - - - - - - - - 0.029
08/17/2012 - 0.0446 - - - - - - - - - 0.032
05/12/2013 - 0.0099 - - - - - - X - 5 -
05/13/2013 - - - = = = = 5 g = 0.064
05/14/2013 - 0.0091 - - - - - 0.039 - - - 0.064
05/15/2013 - 0.0096 - - - - - 0.039 - - - 0.064
05/16/2013 - 0.0229 - - - - - - - - - 0.032
05/17/2013 - 0.0063 - - - - - - - - - 0.032
09/15/2013 - - - - - - - - - - - 0.03
09/16/2013 - 0.0072 - - - - - - 0.0379 - - 0.03
09/17/2013 - 0.0107 - - - - - 0.036 0.0379 - - 0.03
09/18/2013 - 0.0217 - - - - - 0.036 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - - - - 0.03
09/20/2013 - 0.0173 - - - - - - - - - 0.03

Page 17 of 90




Date Sodium | Towerbrom| PCL- | PCL-401 | CL-363 | Cuprostat [H-130M| Nalco | Spectrus {H-150M| MSW | Floguard
Hypo- mg/L 222 mg/L mg/L  [-PF mg/L| mg/L 73551 | CT1300 | mg/L 101 | MS6236
chlorite TRC mg/L | Copoly- | DMAD | Azole Quat mg/L mg/L Quat | mg/L | mg/L
mg/L Phos- mer EO/PO Quat Phos- |Phosphate
TRC phate phate

05/04/2014 - 0.0118 - - - - - - - - - =
05/05/2014 - 0.0112 - - - - 2 - - = = -
05/06/2014 - 0.0096 s - - - - - - - - -
05/07/2014 - 0.0164 - - - - - - = - - -
05/08/2014 - 0.0235 - - - - - - - - = -
05/09/2014 - 0.0110 - - - - - - - - - -
09/07/2014 - - - - - - - - - - - -
09/08/2014 - - - - - - - - 0.04 - - -
09/09/2014 - - - - - - - - 0.04 - - -
09/10/2014 - - - - - - - - 0.04 - - -
09/11/2014 - 0.0070 - - - - - - - - - -
09/12/2014 - 0.0074 - - - - - - - - - -
08/09/2015 - - -
08/10/2015 0.0195 0.03 -
08/11/2015 0.0275 0.03 -
08/12/2015 0.0213 - 0.03
08/13/2015 0.0192 - 0.03
08/14/2015 0.0182 - 0.03
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 0.0361

05/19/2016 0.0254

05/20/2016 0.0261

07/31/2016 - 3

08/01/2016 0.0091 0.03

08/02/2016 0.0093 0.03

08/03/2016 0.0209 0.03

08/04/2016 - =

08/05/2016 - =

04/30/2017 -

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 Towerbrom 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 0.03
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 0.0187 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 - - - -
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
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Sequoyah Nuclear Plant Biomonitoring
August 06 — 13, 2019

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):
~§roject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~UPS  Bus Client CTis___
- -
L3.0. Number: N/A Asheville, NC Other (specify): 2 ) L
D).
-\ .
dacility Sampled: Sequoyah NP 28801 General Comments:
© .
SPDES Number: TN0026450 Phone:  828-350-9364
Collected y; &< lly nhwetle b /Tloe ] By, 828-350-9368
e 2 T Z?f - ’/é./’/r/
- (=24
Container b lu
Field ldentification / Number& | Flow Rain Event pney uf¥ (43R)
Sample Description Grab/Comp. Collection Date/Time Volume (MGD) ain Bvent Lab U
P Collected (Mark as Appropriate) aboratory Use
Starl End Yes If Yes, No | Trace ETS Log Arrival Temp, By Time Appear-
- - - Inches Number (°C) €T ance
A EEEERE -
: -~ O ) = .
SQN-101-TOX Comp ‘) 2| 9 ol M@Sga) [1227.0) | 227 (90605.09  , »-c Y\ N4 v YA
'Esd J 73" L‘j s [
€X] v
S-U-14 | &-5 1y [Queos.co %
SQN-INT-TOX Comp , oyom | 1@Sgal) 17222 v | 103 1.0°C W
Zo 7a%‘ | 00 el 25\
Sample Custody — Fill In From Top Down AL Custots) SBANS IRTACT. SAMMLS  secey
L. ] - R IS GooD (O BLTIeN: 09_____
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
! 22 Vo A e ] o % S - - ,
fé[é{//%-é/@gﬁ' 7514 7005 g_@@ AL dewwery | I5-08/9 09 05 er
- ﬁ 2 é 2 Sornl ~
R A - ewvers | D05 7 Mierc b ETS 08-05-18  M2p er
<
Instructions: Clients should fill in all areas except those in the “Laboratory Use™ block. Biomonitoring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
never be frozen). The hold time for each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate
testing within that timeframe. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




Whole Effluent Sample Receipt Log Page _&£7]

*Sample temperature performed using Sample Receiving Thermometer; SN 160928622

;? Date Time Received Received *Sample | Project Sample Sample name and descripti st
‘8 Received Received by from Temp. (°C)| number number P me and description ate Comments
') 08-05-19 1030 J. Sumner L. Keenan 0.8 14388 190805 .01 Jwaynesville WWTP NC
N 08-05-19 1231 K. Keenan K. Deaver 1.5 14389 190805 .02 |Marion WWTP NC
9.. 08-05-19 1313 J. Sumner A. Coates 1,0/1.0 14390 180805 .03 |Eastman - Blend TN
‘g 08-05-19 1313 J. Sumner A. Coates 0.6/1.1 14390 190805 .04 |Eastman - Riverwater TN

08-05-19 1420 J. Sumner TVA Courier 23 14391 190805 .05 |TVA - Sequoyah NP - 101 TN

08-05-19 1420 1. Sumner TVA Courier 1.0 14391 190805 .06 |TVA -Sequoyah NP - Intake ™

SOP G4 - Exhibit G4.2. revision 01-03-17



BIOMONITORING CHAIN OF CUSTODY RECORD Page _1_ of _1__
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Broject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~ UPS  Bus Client CTis____
.0. Number: N/A Asheville, NC Other (specify): ﬁﬂnr‘c
@ .
ga‘cilily Sampled: Sequoyah NP 28801 Geaoral Comments:
) .
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By'; Kelly hobine¥ie,~ Jic Moore Fax:  828-350-9368
Contai
Field Identification / Nu:ml?;:z. Flow . 0 P Wwﬁ: M39)
Sample Description Grab/Comp. Collection Date/Time Volume (MGD) Rain Event? Lab
Collected (Mark as Appropriate) oratory Use
Start End Yes If Yes, No | Trace ETS Log Arrival Temp. By Time Appear-
— - - Inches Number (°C) ance
Fé-19 | F7-\4 , .
SQN-101-TOX Comp  |Agzon |G o0 | 125z M6 _ [Wdnz8| s C )A ws |
: €x L
57’.4, &4 f -2-lq9 .
SQN-INT-TOX Comp D090 | ok 1(2.5 gal) |(729, 76 Ve \4060924’ V' C x\ o
€x e
Sample Custody — Fill In From Top Down +* Cosvand S WTRKY. SAWMes gecen
- ) : . ) W Goob Conmerite). f——
Relinquished By (Signature): Date/Time Received By (Signature): Date/Tim
& 4 : Sw
W A 7-7-19 ﬁﬁ?ﬁ”l“' Bﬂyj» Yewen | OB-0 >/F OF R
St ! . .
BR L ey |95-07049 35 c\— &% ®-0-15 IS e
NS
Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
never be frozen). The hold time for each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate
testing within that timeframe. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




Ry 3 Avyian

7 A mepaay

— T S

Whole Effluent Sample Receipt Log

*Sample temperature performed using Sample Receiving Thermometer: SN 160928622

Page ﬁﬂ

06 40 $Z abed

Date Time Received Received *Sample Project Sample S
Received Received by from Temp. (°C)| number number Pumple pametand desgription ptate Comments
08-07-19 0841 K. Keenan Fed - Ex 1.4 14412 190807 .01 |ALCOA - 005 NC
08-07-19 0841 K. Keenan Fed - Ex 1.4 14412 190807 .02 (ALCOA-013 NC
08-07-19 0948 K. Keenan Fed - Ex 2.2 14414 190807 .03 |Allen SS-006 NC
08-07-19 0948 K. Keenan Fed - Ex 0.6 14415 190807 .04 |Apex WRF NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14416 190807 .05 |Belews Creek SS - 006 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14417 190807 .06 |Daikin NC
08-07-19 0948 K. Keenan Fed - Ex 1.8 14418 190807 .07 |Dallas WWTP NC
08-07-19 0948 K. Keenan Fad - Ex 0.4 14419 190807 .08 |Durham County NC
08-07-19 0948 K. Keenan Fed - Ex 5.8 14420 190807 .09 |Enfield WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 1.6 14421 190807 .10 |James Loughlin WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.3 14422 190807 .11 [McGuire NS - 005 NC
08-07-18 0948 K. Keenan Fed - Ex 0.4 14423 190807 .12 [North Cary WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 5.8 14424 190807 .13 |Scotland Neck WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.3 14425 190807 .14 |Western Wake WRF NC
08-07-19 0948 K. Keenan Fed - Ex 0.5 14426 180807 .15 |Wilson WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 5.7 14427 190807 .16 |Mayo Steam Electric Plant NC
08-07-19 0948 K. Keenan Fed - Ex 0.9 14428 190807 .17 |Washington WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.3 14429 190807 .18 [Woodlake Yacht Club NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14430 190807 .19 |McGuire NS-001 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14431 190807 .20 |McGuire NS - 002 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14432 190807 .21 |PCS Phosphate, Inc. NC
08-07-19 0948 K. Keenan Fed - Ex 0.6 14433 190807 .22 |Morehead City WWTP NC
08-07-19 1020 J. Sumner UPS 13 14434 190807 .23 |South Cary WWTP NC
08-07-19 1056 K. Keenan M. Cihelka 0.1 14435 190807 .24 |Waynesville WWTP NC
08-07-18 1237 J. Sumner Dash Courier 1:2 14436 190807 .25 |OWASA NC
08-07-19 1312 J. Sumner A. Coates 0.4/0.6 14390 190807 .26 |Eastman - Blend TN
08-07-19 1312 J. Sumner A. Coates 0.9/0.8 14390 190807 .27 |Eastman - Riverwater TN
08-07-19 1345 J. Sumner TVA Courier 1.5 14391 190807 .28 |[TVA - Sequoyah Nuclear Plant - 101 TN
08-07-19 1345 J. Sumner TVA Courier 1.1 14391 190807 .29 [TVA - Sequoyah Nuclear Plant - Intake TN
08-07-19 1051 K. Keenan K. Deaver 3.1 14389 190807 .30 [Marion WWTP NC

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




BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _1__
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
xroject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client cms___
.0, Number: N/A Asheville, NC Other (specify):_Jonie
Facility Sampled: Sequoyah NP 28801 General Comments:
RPDES Number: TN0026450 Phone:  828-350-9364
Collected By: KELLF #BeETTE, GEZ M35 | Fax:  828-350-9368
Contai Nt
Field Identification / orabcomp. | Collestion Datrt Numberg | Flow Rain Event? PrOjut™ 143 |
st - ection Date/Time
Sample Description (;:;(l,ll:cT:d (MGD) (Mark as Approptiate) Laboratory Use
Start End Yes If Yes, No Trace ETS Log Arrival Temp. By Time Appear-
- - — Inches Number (°C) i ance
& | ¥4 . . |
SQN-101-TOX Comp N o |RM2SED 1159.35 v \Qoéoa iy RPN d b\ \'b\l" %
0790 0699, | ¥R
£-2-19 | 5-21-19 \Au3o4. , '
SQN-INT-TOX Comp 0700 | géoo 12.5gal) |[723.28 v’ 00446 4.0°C d\ wd *
=
Sample Custody — Fill In From Top Down ¥ Cosrod SEALS INTRCY.  SaMPIeS Ve
. . ] . . (TS D ONBtTIoN. d&\__-\
Relinquished By (Signature): Date/Time Received By (Signature): Gor> Date/Time
7 B “WA . ) ' ' Spn\C - ~ .
i 2 Zau PonseeBR g Sy |08-0G /9 0F /5 ex
BR »%JZ" wwwenl | OgeFVg  J3-/8 A~ Bvg 08- R-38, \™S BT
NS
Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
never be frozen). The hold time for each sample is 36 hours from the time of collection, Therefore, please collect and ship in such a way that the Iaboratory will receive the samples with ample time to initiate
testing within that timeframe. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




- - - - . - e i te s - e wwo

ON VSYMO| 0T 608061 9EVYT L't Jauno) yseq Jauwing 'y SYeT 61-60-80
ON dIMM UOLBRN| 61 608061 68EYT 5’7 Jaaeaqg )y ueuasy ") 91€l 61-60-80
NL 2)4elu| -jueld Jeapny yeAonbas -vaL| 81° 608061 T6EPT ot Jauno) yAL Jauwns ‘¢ STET 61-60-80
NL TOT - 3ue(d JeajanN yeAonbas -vall L1' 60806T T6EYT 9T/LT 49UN0) VAL Jauwng °f STET 61-60-80
NL 43JeM JaAlY - uewnsel| 91 gOBO6T 06EVT S°0/9'0 $91e0] 'y Jauwing °f ozt 6T-60-80
NL puajg - veunsez| ¢i* 608061 06€YT 1/6°0 $33e0) 'y Jauwing °r oyel 61-60-80
ON 900 - SS 32a1) sm3|eg| pi° 608B06T 9THbT L4 ‘0] SIM3T 3Y| ueuaay ) 0ECT 61-60-80
ON dLMM 3jimsaudepm| €1 60806T SEYPT €T 3U0S ‘N UBUa3) ) SS60 61-60-80
ON dLMM UOSIM| Z1' 60806T Ela44" £'0 X3 - pa4 Ueuaad) "y 0v60 61-60-80
ON JUM e waIsapm| |1 60806T STy 9'0 X3 - p34 UBU33) ") 0v60 61-60-80
ON dLMM 303N puepoas| 01" 60806T YZvyl 8'S %3 - paj ueuaay ) 060 61-60-80
ON dLmMM A1ed yuoN| 60° 60806T 17444 6’0 X3-paj UBUIIY "N 060 61-60-80
ON S00 - SN 22n9N| 80° 60806T (44448 80 X3 - p34 ueuaa) -y 0v60 67-60-80
N dLMM uiy3nol sawer] 10" 60806T 114448 £0 X3 - pa4 ueuaay N 060 61-60-80
N dLMM PI3yu3| 90" 60806T 4448 8°S X3 - P34 ueuaa) 'y 0t60 61-60-80
IN dimmselleal <0° 60806T STl L0 X3 - paj ueuady "y 0v60 61-60-80
ON upjleg| b0' 608061 LIYVT 6°0 X3 - paj Ueuaay y 0v60 61-60-80
ON J4mxady| €£0' 60806T STvt1 €T X3 - pa4 UBU3a) °) 0v60 6T-60-80
IN 800 - SS uallv| z0' 60806T 148448 80 X3 - P34 ULUED) 0v60 61-60-80
IN dLMM Aed yanos| 10° 60806T PEVYT 80 Sdn ueuaay 'y 9E60 61-60-80
sjuawnuo) aes uondinsap pue awey ajdwes foquind squini {3, ) *duiay o Aq panmI3y pana22y
ajdwes Palosd ajdwes, PanIRI3Y PanIadY awiy 21eq

TTIBZEOIT NS :4213wouniayy Juaany djdwes Buisn pauuopad asmesadway 9jdwes,

R e ]

b °fed 307 1di1day ajdwes Juanyy3 sjoym

= e =

I/ Page 26 of 90

- O O O W W O OW W W W e a e = ==




Page | of 7

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

Client: Tennessee Valley Authority

Facility: Sequoyah Nuclear Plant
NPDES #: TN0026450

Project #: _ 24\

County: Hamilton
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 10.7 214 428 85.6 100 ] Each concentration was UV-treated
Effluent volume (mL) | 267.5 535 1070 2140 2500 § for 2 minutes to remove pathogenic
Diluent volume (mL) | 22325 1965 1430 | 360 0 Interferences.
Total volume (mL) 2500 | 2500 2500 2500 2500
Test organism information: Test information:
Organism source: In-house culture Randomizing template: enl
Age: < 24-hours old Incubator number and 1€
shelf location:
_Spawn date: SV AvI\] Artemia CHM number: CHM1048
Hatch dates and times: 0-0511 W30 T Drying information for weight
08-0Lt1A 0550 determination:
Transfer vessel information: pH= &2 S.U. Date / Time in oven: o8 1314 08w
Temperature= WM °C Initial oven temperature: 100 "L
Average transfer volume: <0.25mL . Date / Time out of oven: |pf.w-\4 6810
Final oven temperature: Lo C
Total dryin§ time: "-iﬂ“!ﬂﬁ

Daily feeding and renewal information:

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

Time Analyst Time Analyst | ' Time Analyst Outfall 101 Intake
0 | 080619 oboo | w oo | W o8 L 190805.05 | 140405.00 | 0€-0+-AR
I 08-07-19 Ot gj T l( od3\ ] Y 19080S.08 | vioL0s.0b  [aea-18 B
2 08-08-19 owin | U | vime M cwr| Y 11086). 1¢ | V040115 |ogeSAA
3 08-09-19 bbb \é\ LCO 3."» 0831\ 2{‘ Aotn.18 [ a0k01.29  [ok-051RA
4 08-10-19 G\00 9 Yh00 ‘4 | A3 \'A‘ 110804. N [1408¢09.1& | 0k-0v8
S | 08-11-19 oo | ) Bod | W s | [ Wogeh-1 | \ioged 1 o¢-01-4
6 | 081219 | oeuq 3{‘ Yoo | 4 odan| Kogoa .0 | Vogod. 1€ |og-0-1%
7 08-13-19 av\o ﬁéf
Control information: \\)-<xeazets Acceptance criteria Summary of test endpoinis:
% Mortality: o1 <20% 7-day LCsx» > 107,
Average weight per initial larvae: 0.3 NOEC 1607,
Average weight per surviving larvae: 0 TRy 2 025mg/larvae LOEC Y100,
ChV >1001,
e 1Css » 100 1.
tort v

I~

SOP AT20 — Exhibit AT20.3, revision 11-01-14
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Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: 08-06-19

Survival and Growth Data

Day CONTROL 10.7% 21.4%

A B C D E F G H 1 J K L

0 10 10 10 10 10 10 10 10 10 10 10 10
' m || |to|tofso [0 [ID Jo|to]eo |0
2 to]10]to]to]to|{o]|to|to]o | |to | 1D
’ to|1o | 1o wfw/ w|w|rofr|o]to|to
4 i 1o (1o [ o] | [w|w]o | |to|ig
3 to| to| to|iv ]| ro] ro] to]eo |0 10| ] 1D
6 w [to |to [to]o|w |tof|o]w|tof
7 o {10 [y [0 |0 0|0 Jio]w o] |0

A = Pan weight (mg)

Arpeor e i M.5714.39))4.17]18.56]13.11 [15:7615,3212.5T|16.13)1y 55|M. 14|, 79

Date: _ 07 31.1

B=Pan+ e weight (mg)

3::33“ Y AL 20.93 [2.94 |2).19 |23.02|20.3 |23.45 [2340 [2osd J24 30 |22 [22.7L |2233

C = Larvae weight (mg)=B-A ‘J"

Hand calculated: :I(‘( 1SS [7.00 |15 [h.02 A [ 808 1.7 [ R4V (&L |85 s

Analyst: » 1.5\\

Wciﬁht per initial number of larvac (mg)

= C/ Initial number of larvae ) [N A A N

Hand calculated. ,Q? ’é A?N ~ 1\6\/ /.\” q??’ ~ ‘.? Q?N ‘b‘;\ 2

Analyst: |A‘ o o o | o |o o [ %) o |o o

Average weight per | Percent reduction c T
initial number of from control (%) 0.\ | 0.7y W A 0.810 ~-944 7
Llarvae (mg) | O —

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:

ndzpradant
Ravlew by
Kallsy E. Keenan:

%/ Page 28 of 90 SOP AT20 — Exhibit AT20.3, revision 11-01-14
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Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated Date: 08-06-19
Survival and Growth Data
Day 42.8% 85.6% 100%

M N 0 P Q R S T U A4 W X

0 wlw|w]wlwlw|lw|w]iwo]|w]|iw]i

o |to | W |tD]iojto|w|¢tv]ttolto|to |lD

2 1o|to |[to]to]|tojto|to |ip]|to|lto|w] 10

wltof ]| wf|w]| ww|w] w|wlw |ip

o] 1o/ tojtoJto [tD [ to|in]|n |10 |0

5 10 |10) o] (O)'O | (D [tV /O|1p]|1D |10

o (1w |t (10 Jtd |Ilo|tO| D] IO |LOD m_ 10

10 (/O|I0O|IO HO [!D | /D[ /O] /0] IB|IO]|ID

A = Pan weight (mg)
A 5"',—;—‘-‘39%’-“*5— 16,09 15.67)4.26/15.37}15:53(15.1 7 16.00 H'ﬁﬁﬁ‘ 1.7015.33(M.0)
Date: _ 07 31:19

B = Pan + Lagvac weight (mg)

Datey %,zq 2333 [22.03 (2162 2286 [23.490 [25.8 [14:20 o1t [232a [12408 230 |2022,
C= Larvac weight (mg)=B-A

Hand calculated. & ,'.\-1"‘ AL [Ase[aMifaaqe, 820 |10 | 942 (1.8 [7.3) | 12\
Analyst:

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

™ ) Y Ol o] W
Hand calculated. ,e’ rip IL’ $ fbe '.t' ‘!’:v ~N l\;' I(? I\'D\ l&
Analyst: 4| o [0 o [o o P [0 o0 Jo o [o |o

Average weight per | Percent reduction

initial number of from control (%) 0. %% o.\1, o.My | -s.01. 6.1y o 1
‘ larvae ('“E)
Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Katley £ Kasnian:
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Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated Date: 08-06-19
Survival and Growth Data
Day 100% Intake Control - Non-treated
Y Z AA | BB]J CC | DD | EE FF | GG | HH 11 JJ
0 0|10 |10 ]w]iw|iw] w0l
! iolw |0 |oftofto |
? wolo|w]|w|w|o|in] 0
3
Io|tdo jto jJ1oJtO | to]lo | 1O
4
o |[fo(to]|to]lo |1 [t0 IO
5

lojto |10 |0 1D [tO (tO [0
Q| |10 |[tOo IO ]| 1D]1D|10

’ o |to (10 [tO | /of/o |to [1O

A = Pan weight (mg)

Tray color f_«;(_les _mgg.nig_ M‘qs ‘5.32 l5_5c' la.qg 16.09 ’5,“’3"5,93’ H-(Db

Analyst:
Date: __07.31:19

B =Pan + Laryae weight (mg)
D ‘0‘52;%74— 2002 [22.94 7243 (2058|2597 |en.go (31 2204

C = Larvac weight (mg)=B-A

A (12680 [ LGO[4,88 4,31 (4.5 | 218

Hand calculated.
Analyst: a\
Weight per initial number of larvae (mg)
= C/ Initial number of larvae N ~ Q
n
Hand calculated. R). A w% ,9) '@ > ,é') Q}
Analyst: V“ o o o o o (o) o V)
Avcrage weight per | Percent reduction
initial number of from control (%) IR Y-Y°) 0.9 1. 0.4 N A
. larvae smg)

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:

tadependent
Revivw by
Kalley E. Kewnsns
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TVA /Sequoyah Nuclear Plant, Outfall 101

August 06-13, 2019

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

Quality Control
‘ s Verification of Data Entry, Calculations, and Statistical Analyscs
“
. Environmental Testing Solutlons, Inc. DPevlect humber: 14391
Nol for Complinnce Assessment, Intemnal Laboratory QC
Cancentration (%] Repllcate Inltlal numbier of [ Final numbier af larvae [A = Pan weight (myg)| B = Pan+ Larvae | Larvae weight ()| Weipght 7 Suriving Mean welgbn # CoefMliclent 0f variation | Weight 7 Inltial nuember | Mean yur bval Mean weight 2 Coellicient of Percent reduction frim
larvae welght (oig) oh-A pumber uf larvac (my) | Sueviviog aumbier of ANVon i per vy iy of Jarvie (my) (%a) Initial number of | variation (Mesweight wntrul (%)
larvaz (mg) numlone wfLaryoet (e) lurvae (myg) ot orthald b w Larae s
1)
eC 10 10 16.09 23.97 7.88 0.788 0.788
Cantral, DD 10 10 43 22.80 137 0.737 5 0.737 y "
! .2 ) 5 [
Non-treated EE 0 o %8 310 715 [RIE 0368 5 0713 1909 L 3 Netamlicable
FF 0 1 466 284 818 0818 0818
A 0 0 4.59 193 7.34 0.734 0.734
Conlrol, B 0 10 1439 21.94 7.55 0.755 0.755 "
737 4 — 00.0 0.737 3. N licubl
UV-treated C i0 10 1417 2119 702 0.702 aar 3 0702 ; 7 4 Opapplitabie
D 10 10 15.56 23,12 7.56 0.756 0.756
E 10 10 13.11 20.13 7.02 0,702 0.702
F 0 10 15.76 23.15 739 0.7139 0.739
10.7% . 3 4 0. 6. -1.0
Lis G 10 10 1532 2340 508 0,808 fig el 0.808 1004 a4 :
1 10 10 13.57 20 84 7.27 0.727 0727
1 10 10 16.13 2430 8.17 0.817 0817
J 10 10 14.55 2267 8.12 0.812 0.812
14% - .8 M - 0 0810 52 4.9
Al K 10 10 14.14 2271 §.57 0.857 9810 32 03857 1 Al
L 10 10 14.7% 2233 7.54 0.754 0.754
M 10 10 16 09 23.3) 7.23 0.724 0.724
N 10 10 15.67 2283 716 0.716 0.716
42.8% - 7 & 0 736 .6 0.1
8% 0 10 10 14.26 2182 7.56 0.756 %436 ¢ 0.756 100 f
P 10 10 15.37 2286 7.49 0.749 0749
Q 0 10 1533 23.40 8.07 0.807 0.807
. R 0 {4 15.47 23.03 756 0.756 0.756
85.6% - 0.77. b, .0 0.773 6.5 -5.0
ot S 0 10 16.00 24.20 2.20 0.820 B A 0.820 0o
I 10 10 14.57 21.67 7.10 0.710 0.710
u 10 10 1587 2329 742 0.74 0.742
Vv 10 10 14,70 2203 733 0.7. 0.733
100 - - o J : 00.0 0.732 12 0.7
o W 10 10 15.83 2314 731 0.7 2 1 0.731 10
X 10 10 14.01 21.32 7.2) 0.7 0.721
¥ 10 10 448 21.62 714 0.714 0714
Z 10 1 5.32 2294 7.62 0.762 0.762
100% 1 0.7. f 0.0 0.730 52 0.9
Sl AA 10 i 559 2243 GEY 0.684 20 % 0.684 ey
BB 10 1 298 20.58 7.60 0.760 0.760
Ou 0l: MSD = Minimum Significant Difference
Dunnett's MSD value: 00602 PMSD = Percent Minmum Sigaificant Difference
PMSD: 8.2 PMSD 15 a measure of test precision The PMSD is the percent diffe L the control and treatment that can be declared stansucally significant in a whale effluent toxicity test.
Intake:
Dunnett's MSD value: 0.0442 Lawer PMSD bound determined by USEPA (10th percentile) = 12%

PMSD:

USEPA 2001,2001b Final Report: Interaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efiluent Toxicny Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005, US

ﬂ

Upper PMSD bound determined by USEPA (90ih percentile) = 30%

Lower and upper I'MSD bounds were determined from the 10ih and 90th percentile, respectively, of PMSD dara from EPA's WET Intetlaboratory Variability Study (USEPA, 2001a, USEPA, 2001h)

1P,

Agency, C

, OH




TVA / Sequoyah Nuclear Plant, Outfall 101
August 06-13,2019

Statistical Analyses

Erviranmental Tosting Solutient, inc.

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  8/6/2019 TestID: PpFRCR Sample ID: TVA / SQN Outfall 101
End Date: 8/13/2019 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: August 2019 Protocol; FWCHR-EPA-B21-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-treated

Conc-% 1 2 3 a4

Non-Control  0.7880 0.7370 07130 0.8180
UV-Conlrol  0.7340 0.7850 0.7020 0.7560
107 0.7020 0.7390 0.8080 0.7270

21.4 08170 0.8120 0.8570 0.7540

428 0.7240 0.7160 0.7560 0.7490

85.6 0.8070 0.7560 0.8200 0.7100

100 07420 0.7330 0.7310 0.7210

Intake 0.7140 0.7620 0.6840 0.7600

Transform: Untransformod 1-Tailed Isotonic
Conc-% Moan__N-Moan Mean Min Max _ CV% N t-Stat  Critical MSD __ Moan N-Moean
Non-Control  0.7640 1.0370 0.7640 0.7130 0.8160 6.242 4
UV-Control 07368 1.0000 0.7368 0.7020 0.7560 3.433 4 . 0.7636 1.0000
10.7 07440 1.0098 0.7440 0.7020 0.8080 6.097 4 -0.290 2410 0.0602 0.7636 1.0000
214 08100 10994 0.8100 0.7540 0.8570 5.237 4 -2933 2410 0.0602 0.7636 1.0000
428 0.7363 0.9993 0.7363 0.7160 0.7560 2.616 4 0.020 2410 0.0602 0.7548 0.9884
856 07733 1.0495 07733 0.7100 0.8200 6.519 4 -1.462 2410 0.0602 0.7548 0.9884
100 0.7318 0.9932 0.7318 0.7210 0.7420 1.178 4 0.200 2410 0.0602 0.7318 0.9583
Intake 0.7300 0.9908 0.7300 0.6840 0.7620 5,184 4
Auxiliary Tasts Statistic Critical Skow Kurt.
Shapiro-Wilk's Test indicates normal dislribution (p > 0.01) 0.98227 0.884 -0.0548 0.05938
Bartleit’s Test indicales equal variances (p = 0,14) 8.26282 15.0863
The conlrol means are not significantly different (p = 0.35) 1.00968 244691
Hypothosis Tost (1-tail, 0.05) NOEC _ LOEC Chv TU MSDu__ MSOp MSB MSE __ F-Prob dtf
Dunnett's Test 100 >100 1 0.06018 0.08169 0.00376 ©0.00125 0.03768 5,18
Treatments vs UV-Control
Linear Intorpolation (200 Rasamploes)
Point % SD 96% CL(Exp)  Skow
1C05 >100
ic10 >100
IC15 >100 1.0
ic20 >100 0.9 1
1c25 >100 08 ]
1C40 >100 9
1C50 >100 o7
0.6 1
2 05
s
b4 0.4 1
g 0.3 4
0.2 4
0.1 4
00 g-0-0—oT——o7
014 ~°
0.2 v v
o 50 100 150
Dosa %
Dose-Responso Plot
09
Ay SN S SN S
ozt . L. R S - P 1-tall, 0.05 level
of significance
£ 063 -t
g 0s] ==
o
8
~ 0.3 1
0.2 3
0.1 3
o I % < = = s =
E d 2
: E ¢ s ¢ 8 2 g
¢ 4
] 3
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

August 06-13, 2019
& e
Statistical Analyses
* Tosting So Inc.
Larval Fish Growth and Survival Test-7 Day Growth
Start Date:  8/6/2019 Test1D: PpFRCR Sample ID; TVA / SQN Outfail 101, Intake
End Date: 8/13/2019 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: August 2019 Protocol: FWCHR-EPA-821-R-02-013 Test Species; PP-Pimephales promelds
Comments:  UV-treated
Conc-% 1 2 3 4
Non-Control 0.7880 0.7370 0.7130 0.8180
UV-Control 0.7340 0.7550 0.7020 0.7560
10.7 0.7020 0.7390 0.8080 0.7270
214 08170 0.8120 0.8570 0.7540
428 0,7240 0.7160 0.75660 0.7490
856 08070 0.7560 0.8200 0.7100
100 0.7420 0.7330 0.7310 0.7210
Intake 0.7140 0.7620 0.6840 0,7600
Transform: Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Non-Control 0.7640 1.0370 0.7640 0.7130 0.8180 6.242 4
UVv-Control 0.7368 1.0000 0.7368 0.7020 0.7560 3.433 4 ¢
10.7 0.7440 1.0098 0.7440 0.7020 0.8080 6.097 4
214 08100 1.0994 0.8100 07540 0.8570 5.237 4
428 0.7363 0.89993 07363 0.7180 07560 2.616 4
858 07733 1.0495 0.7733 07100 08200 6.519 4
100 0.7318 09932 0.7318 0.7210 0.7420 1.178 4
Intake 0.7300 0.9908 0.7300 0.6840 0.7620 5.184 4 0.297 1.843 0.0442
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.90546 0.749 -0.5072 -1.3732
F-Test indicates equal variances (p = 0.53) 2.23896 47.4683
The control means are not significantly different (p = 0.35) 1.00968 2.44691
Hypothesis Test (1-tail, 0.05) — MSDu MSDp MSB MSE __ F-Prob df
Homoscedastic t Test indicates no significant differences 0.04422 0.06002 9.1E-05 0.00104 0.77677 1,6
Treatments vs UV-Control
Dose-Response Plot
> 1-tail, 0.05 level
[ of significance
704 T
~ 033 a(
0.2 3
0.1
2 % < = = 3
£ £ g 5 o ] e 3
¢ 3 =
s 3
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Species: Pimephales promelas Date: 08-06-19
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated
Daily Chemistry:
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1
Analyst =T
Concentration | Parameter oo B R N
_pH (S.U.) %105 79¢
DO (mg/L) &\ (AN
Conductivity :
CONTROL | {umhosicm) 30% | 328
*Alkalini -
UV-treated (mg CaI(I:‘gf/L) 5% S é
*Hardness B B
(mg CaCOs/L) 34 e gL |
*Temperature °C) | W4 e Mg Wk .4 | ..
pH(S.U) [ Yo1] 3-25 Bos 434 197 Y B
0% DO (mg/L) &\ o o 3% g2 ‘23
7% Conductivity ‘ T S S
(umhos/cm) 232 ] 24 L 3iq e
*Temperature (°C) W.4 NS M8 NS A .
pH (S.U.) 5.0V Tl 8.05 .32 191
214% DO (mg/L) 8. &o &\ 3= 2
4% Conductivity T - e
(umhos/cm) 3W D I - . .29 1; R
*Temperature (°C) o\.9 Wb .8 . é M4 A
pH (S.U.) %0 || 3.69 BoY || Fen 392 4.‘\.15
28% | DO (mg/L) 82 B.o -4\ _ 7.p_ <X ‘ '2. _
% Conductivity T . T ' T T
’ (amhos/cm) a"‘\“ I 262 ... 1259 e
*Temperature (°C) N\S.b .b -'m -3 Y S0 WL
pH (S.U) 006 &4 8.3 J.63 394 54
DO (mg/L) 812 8o [ 18 82 4.
85.6% Conductivity S K LT S
(umhos/cm) ‘62 il lm KO '& | .
“Temperature (°C) 1S.0 Wb adA 241 5.0 WA
pH (5.U.) ®ov | .59 8.02 Jes k- fial .Sy
DO (mg/L) B.2 &\ £2 5.8 gz N2
Conductivity T eE s T A
(umhos/cm) W | ) 16t ‘
*Alkalini N
100% | (mg Ca.(l;g/L) ) L
*Hardness
| (mg CaCOy/L) ol
*TR chlorine (mg/L) | €0.10
*Temperature (°C) 5.0
pH (S.U.) B v
DO (mg/L) 8.2
Conductivity
{pmhos/cm) I a’
100% *Alkalinity
Intake (mg CaCOyL) by
*Hardness 80
(mg CaCOs/L) - oy R
*TR chlorine (mg/L) £0.10 A Lo T T €040
*Temperature (°C) S0 AN ) 1S.0
Initial Final Initial Final Initial Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
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Species: Pimephales promelas
Date: 08-06-19

Client: TVA/ Segu( xah Nuclear Plané QOutfall l!)li UV-treated
Day

(Analyst identificd for cach day, performed pH, D.O. and conductivity measurements only.)

Analyst

Concen- Parameter
tration

pH (S.U.)
DO (mg/L)
Conductivity

{umhos/cm)
CONTROL *Alkalinity

UV-treated (mg CaCOy/L)
*Hardness

{mg CaCQj/L)
*Temperature (°C)

pH (S.U)

DO (mg/L)
10.7% Conductivity
(pmhos/cm)

*Temperature (°C)
pH (S.U.)
DO (mg/L)

21.4% Conductivity
(pmhos/cm)

*Temperature (°C)
pH (S.U.)

DO (mg/L)
42.8% Conductivity
(gmhos/cm)

*Temperature (°C)
pH (S.U.)
DO (mg/L)

85.6% Conductivity
{pmhos/cm)

*Temperature (°C)
pH (S.U)

DO (mg/L)
Conductivity
(pmhos/cm) e

*Alkalinity T
100% | (mg caCONL) e
*Hardness
| (mg CaCOs/L) i e M o
*TR chlorine (mg/L) B ol lO " "~ f- T T
*Temperature (°C) . 1S.D
pH (S.U.) 199 | 23Sy | Aad

DO (mg/L) 0o vy [J7)

Conductivity - R
(umhos/cm) Sy
100% *Alkalinity . ki) . Ll
Intake (mg CaCOy/L) e i
*Hardness R
(mg CaCO3/L) I R 1 L
*TRchlorine(mg/l) J7 7 "~ " 1 <p 00 0ol v T
*Temperature (°C) 1S.0 'JL_'{.S 1S:0 Wb ™4
Initial Final Initial Final Initial Final Initial Final
Taependend CIPCTAtures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
raviewtv AlKalinity, hardness and total residual chlorine performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet
. Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.

age 35 of 90
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Species: Pimephales promelas
Client: TVA/Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: 08-06-19

Daily Chemistry:

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

Analyst W
Concentration Parameter R
pH (S.U.) 199
Control DO (mg/L) X
Non-treated Conductivity (umhos/cm) 300
*Alkalinity
| (mg CacOuL) sS4
*Hardness
| (mg CaCOyL) 8'“\ SO
*Temperature (°C) i, & i
Initial Final Initial Final Initial
Day
(Analyst identificd for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst
Concen- Parameter
tration
pH (S.U)

Control BO (mgL)
Non-treated | Conductivity
{pmhos/cm)
*Alkalinity
| (mg CaCOu/L)
*Hardness
| (mg CaCOy/L)
*Temperature (°C)

|_Initial | Final ] Initisl | Final | Tnitial || Final ] Initial ] Final ]

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

by: H .

indeprndent
Reviaw by
Kalley €. Kesnan:
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. Envireanmental Testing Solutlons, Inc.

TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated
August 06-13, 2019

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

Daily Chemical Analyses

Project number: 14391
Concentration |[Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.99 7.95 7.85 7.76 7.83 7.70 7.88 7.62 7.90 7.68 7.87 7.79 7.89 7.89
DO (mg/L) 1 7.8 7.8 T2 7.7 7.7 7.8 7.6 4 79 7.9 7.5 7.9 7.8
Control, Canductivity (umhos/cm) 306 317 319 324 326 325 322
Non-treated  |Alkalinity (mg/L CaCO,) 59 60 58
Hardness (mg/L CaCO,) 84 88 84
Temperature (°C) 24.8 24.7 24.9 24.6 24.7 24.6 247 24.7 24,7 249 249 24 8 25.0 249
pH (SU) 8.05 7.97 8.06 7.72 7.96 7.72 7.96 7.53 7.93 7.63 7.96 7.79 7.95 7.90
DO (mg/L) 8.1 8.0 8.0 7.7 8.1 74 7.9 7.0 7.9 7.8 8.4 8.0 8.0 7.8
Control,  |Conductivity (umhos/cm) 307 318 328 326 320 330 340
UV-treated Alkalinity (mp/L CaCQy) 58 58 61
Hardness (mg/L CaCQ;) 84 86 84
Temperature (°C) 24.9 24.6 24.8 24.6 24.8 24.6 24.7 24.6 24.8 24.8 24.8 25.1 24.8 24.7
pH (SU) 8.06 7.95 8.05 7.74 7.97 7.68 7.97 7.52 7.95 7.56 7.97 Tar3 7.96 7.89
" DO (mg/L) 8.1 8.0 8.0 7.3 8.2 7.3 7.8 7.0 7.9 7.5 8.4 7.8 8.1 7.8
107% Conductivity (umhos/cm) 292 304 314 308 309 313 326
Temperature (°C) 249 24.5 24.8 24.5 249 24.6 24.8 4.5 24,8 24.9 24.9 24.9 24.9 249
pH (SU) 8.06 7.91 8.05 7512 7.97 7.66 7.98 7.49 7.96 7.56 7.97 7.71 7.96 7.90
21.4% DO (mg/L) 8.1 8.0 8.1 7.7 8.2 7.2 7.8 7.0 7.9 S 8.4 7.8 8.1 7.8
0 Conductivity (umhos/cm) 276 291 295 293 291 294 304
Temperature (°C) 24.9 24.6 24.8 24.5 24.9 24.7 24.8 245 24,9 247 24.9 24.9 24.9 24.8
pH (SU) 8.06 7.89 8.04 7.68 7.97 7.65 7.98 7.50 7.96 7.56 7.98 7.67 7.96 790
o DO (mg/L) 8.2 8.0 8.1 7.8 8.2 72 7.9 6.9 7.9 7.5 8.4 7.6 8.2 7.8
42.8% Conductivity (amhos/car) 244 262 259 260 256 259 263
Temperature (°C) 25.0 24.6 249 24.5 25.0 24.6 249 247 249 24,7 249 251 249 25.0
pH (SU) 8.06 7.87 8.03 7.68 7.94 7.59 7.98 7.50 7.96 7.53 7.97 7.63 7.92 7.88
¥y DO (mg/L) 8.2 8.0 8.1 7.8 8.2 7.1 8.0 7.0 8.0 74 8.4 7.6 8.2 7.8
85.6% Conductivity (amhos/em) 182 189 186 189 184 188 190
Temperature (°C) 35,0 24.6 24.9 247 25.0 247 249 24.4 25.0 24.7 24.9 24.8 25.0 24.7
pH (SU) 8.06 7.88 8.02 7.68 7.94 7.57 7.97 747 7.94 752 7.95 7.69 7.93 7.86
DO (mg/L) 8.2 8.1 8.2 7.8 8.2 (/% 8.0 6.9 8.0 7.3 8.4 7.6 8.2 7.8
Conductivity (umhos/cm) 162 170 161 163 157 159 161
100% Alkalinity (mg/L CaCO,) 63 65 61
Hardness (mg/L CaCO,) 76 64 76
*Total Residual Chlorine (mg/L <0.10 <0.10 <0.10
Temperature (°C) 250 24.6 24.9 247 25.0 24.7 25.0 24.7 25.0 24.8 24.9 24.8 25.0 24.7
pH (SU) 8.06 7.86 8.00 7.71 7.94 7.58 7.98 7.57 7.94 7.58 7.96 7.71 7.93 7.87
DO (mp/L) 8.3 8.1 8.2 79 8.2 71l 8.0 6.9 8.0 7.8 8.4 7.6 8.3 78
Conductivity (umhos/cm) 157 166 158 157 154 166 158
100% Intake |Alkalinity (mg/L CaCO;) 63 61 6l
Hardness (mg/L CaCO,) RO 68 68
*Total Residual Chlorine (mp/L <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.4 25.0 24.6 25.0 24.8 25.0 248 25.0 24.6 24.9 25.0 25.0 24.7

*Note: Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.

File: sqn101_080619chem
Entered by:
Reviewed by.

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

Client: Tennessee Valley Authority

Facility: Sequoyah Nuclear Plant

NPDES #: TN0026450

County: Hamilton
Outfall: 101

Project #: __ a4\
Dilution preparation information: Comments:
Dilution prep (%) 10.7 214 42,8 85.6 100
Effluent volume (mL) 267.5 535 1070 2140 2500
Diluent volume (mL) 22325 1965 1430 360 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: | BwE_
l?:tl\:e:\? times organisms were born ¢ {-%Tl-{ ve\s Yo 0o lnculgntor number and shelf 2 ("
Culture board: R4 B focation:
Replicatenumber: | 1 | 2 | 3 |4 ]| 5|6 ]7]8]59]1i0 k
Culture board cupnumber: | b | V[& W v Ji& {1812 | YWT batch: of-n’
Transfer vessel information: pH=1,48 S.U. Temperature= qs.y °C . .
L Average transfer volume (mL): | <0.25mL Selenastrum batch: o8- 1
Daily renewal information: !
Day Date Test initiation and feeding, MHSW Sample numbers used Analyst
renewal and feeding, or batch used Qutfall 101 Intake N\
termination time ~
0 | 08-06-19 043 08 0-A% | 140805.0S | 1A0gs, 0 B
! 08-07-19 0a1S of-o14b | \90£05.05 | 190f05.06 | Jf
2 ] os-0819 1007\ o8:6WA | 1Mof01. 18 | iokmi-1n |
3 | os09-19 041k 04-08-148 | 14080118 [ 190801.19 i
§Jos09 1820 of:gvid [\a0203. "\ | RegeRag | |y
5 08-11-19 101\ 08-6\-\4 | \%080a.11 [ 18040814 4
6 | o0s1219 A1 oL-m-11 | Kokednl | 146809.1& | °
[N S (ISR S (e
7 08-13-19 0A\™ I S | i L e S i ( 1
Control information: Summary of test endpoints:
Control-1 Control-2 Acceptance criteria
% of Male Adults: 0O1. o1 <20% 7-day LCso 21002,
% Adults havingg"' Broods: 1001- 100 1. 2 60% surviving adults NOEC 1007,
% Mortality: 01. ol £20% LOEC 21001,
Mean Offspring/Female: 2o.& 9. & 2 15.0 offspring/female | ChV 21007,
% CV: s.§r1. 'sis 7’ <420% 1C2s > !@’o
tndapandent
Review by
Katley £ Kesnam:
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Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101 Date: 08-06-19
CONTROL-1 Survival and Reproduction Data
Replicate number
Day 1 | 2 ] 3] 41 5] 6 7 ] 8 ] 9 | 10
1 Young produced o) 0 0 0 al O O O (@) (@)
Adult mortality [ N I W D N O e e
2 Young produced o) Ol 0 O 0 (@) (@) o Ol O
Adult mortality RS SR R Y R Y-
3 Young produced o) Ol 601 0O Ol 0 OD1IOH1Io |O
Adult mortality Ul O] ] ] o« ] W OO
4 Young produced X\ S | g (¥} S R M IS
Adult mortality o ey - | N W [ VU I G I |
5 Youngproduced | 1D | V\ W IS T I1D [ v W \L| VD |10
Adult mortality (U .- - AR -
6 Young produced ol 6 o) (@) O (®) @] O OO0
Adult mortality LU [ VS N W B W O — ] | U]
7 Young produced 135 \Y VAW v [ S 1 \é iv | IL
Total young produced V|2 | 3 2\ | 3y o W s T I N 0 3\

[ Final Adult Mortality [ I L L
X for 39 Broods X Sl Y R AT ] A1 |3« [3X
Note: Adult monality (L = live, D = dead), SB = spfit brood (single brood spft botween two days), CO = carry over (offspring carried over with adult during transfer).

Concentration:
% Mortality: [\YA
{_Mean Offspring/Female: 204
conc: 10.7% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced @) Ol o Ol o Olo (o) O [6)
Adutmortality | (| O] U] C ] o o | o] C7 o [ |
2 Young produced o) N1l IO 1 O O O 0loOo 10O
Adult mortality w | \_ ] W - | (W - |
3 Young produccd D10 |D O (®) (@) (9} 0O O |l
adamortality | [ [\ O [ [ O] U
4 Young produced A ST AT 4 S|l \“lis[ s S J
Adult mortality w v — L [ N b W |-
5 Youngproduced | v | 1D 10 [ | WY AL\ | 1D 1V [\
Adult mortality ! u wl wl w w | W~ | \— |\« k=l
6 Young produced Ol O O ODOLDO (o) O O Ol O
Adult mortality (] R R A " - -
7 Youngproduced | v} [ 1] | I |1 | v | Vb S\ g 1L 1S

Total young produced A% |1y LE | Ay AN | a3 3| 33> 3o
Final Adult Mortality T~ L I L T A
Wote: Adult martality (L = live, D = dead), SB = spls brood (single brond spll between two daysh, CO = cam M% )

Concentration: ‘

% Montality: (o)A

Mean Offspring/Female: 2SS

% Reduction from Control-1: -2-37.
Reviow by

Kallay £ Kewnani
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyah Nuclear Plant, Outfall 101 Date: 08-06-19
conc: 21.4% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced &) o (») (®) O] 6 O &) A O
Adult mortality | U ] — — — el
2 Young produced [®) O O (o) (&) (o) QO O O] 6
Adult mortality [ (W ol w “ | \— |
3 Young produced o) O O [@) O O O Ol O (@)
Adult mortality ol ol v [ D D I L
4 Young produced A\ i S A\ o U “\ EYE!
Adult mortality \=L o I e e o] | N Ly [ .
5 Youngproduced | v | \\ | V™| VL] 1O | \O AR | v W v
Adult mortality - ] —] | W~ L N R e S -
6 Young produced (@) O O| O DO O (@) Qlo
Adult mortality | o | | ] ] — | W]
7 Young produced \g [y G$ ). \é 18 4 |\ v O Y
Total young produced SR RN E LY E Y N E Y R Y Y 'b\\
Final Adult Mortality N N [N e ey R -
Note:” Adll mortaliy (L = five, D = dead), SB = spii brood (single braod spi between two days). CO = casry oves (ollspring caricd over with adull during transten),
Concentration:
% Mortality: [ XA
Mean Offspring/Female: 32.2 |
% Reduction from Control-1: | ~4,817,
conc: 42.8% Survival and Reproduction Data
Replicate number
Day 1 2 3 L) 5 6 7 8 9 10
1 Young produced 0 O (o) (@) 0 0O (@) (0 0 o)
Adult mortality ol w [ . [ - (W ] O
2 Young produced [) Ol O O (0] 010 0 (e} o)
Adult mortality U ] — (W [ U B — | -
3 Young produced o) [6) O O 0O O O 0 (@) (@)
Adatmortaliy | U] [\ [n_ \_ Ul | W
q Young produced 3 S 1 =y 9 Y il s| s >
Adult mortality Ol Ul wl Wl ] | w |
5 Young produced |10 |3 |11 (Y o n WO\ VL
"Adult mortality U | ~— |\ N [ \ - L
6 Young produced Pa) [e) [o) O Ol A Ol O O\l 0
Adult mortality L S U B - | O I S I L
7 Young produced | \S \q 14 20 | 1 | WD \g— 1€ | 171 [ 1§
Total young produced ~D A d v | W s 3 av | | ¥
Final Adult Mortality e S Y S O - |\ |
Note: Adult mosealty (L = live, D = dead), SB = split rood (sngh brood spli beiwesn 1w days), CO = cany oves (ollspring canied oves with 300l during irarsler).
Concentration:
% Mortality: [eYA
Mean Offspring/Female: M.2
% Reduction from Control-1: | -\\.0Q ],
Tdeptodont
Raviawty
Vatley & Keenam:
SOP AT11 - Exhibit AT11.2, revision 11-01-14
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Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101 Date: 08-06-19
CONC: 85.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 4. 5 6 7 8 9 10
1 Young produced o) O o |6 O 10 0 61 61O
Adult mortality — — - o W] | — | — —] -
2 Young produced ol ololo [s) Ol oo 0 (o]
Adult mortality Ul VO | ] O O O
3 Young produced o O [o) Ol ol 6 O [e N le) (o)
Adult mortality Ol - o] ] | Ol ] O] U
4 Young produced " S vl 9 vl s NS
Adult mortality ] ] ] ] O " N O
5 Youngproduced | \\ [ [V J 1D [ ialvofwo [ \W [ L]iO
Adult mortality | | | W B NY ~— — wl | o
6 Young produced (o) O]l O [@) (@) O Ol O O o)
Adult mortality O ] N L ] O
7 Young produced 1a | v | LY EX 14 \q | o]y £
Total young produced S E AR ENYNE A EYY E Y Y RS E S
Final Adult Mortality _ \— Ay L | N | N | N | \_
Note; Adult mortafy (L = live, D = dead), SB = spli braod (single brood spli betwoen 1wo days), CQ = carry over (ofTspring carricd over with adult during wranster).
Concentration:
% Mortality: Y2
Mean Offspring/Female: 3S.M
% Reduiction from Control-1: | =197,
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8_ 9 10
1 Young produced al ol o 0O G 0O 0O 0 O| O
Adult mortality O] O U O L L] O
2 Youngprodueed | | O] O] O] O] O (o) 0]l 01O
Adult mortality U NV ) ] U L
3 Young produced 0O [@) O o) (o) @) (@] Q (o) O
Adult mortality N\ R L - | - | W R VU . W o
4 Young produced R 1 g Al vl o A o |
Adult mortality Ul | | — \ L I W | A -
5 Young produced § S | ) W\ i | V] VL] W L3 I R
Adult mortality L ] | ] | |
6 Young produced [6) O ) (8) O O 0O O (o) (@)
Adult mortality U W | U L O S O I W A S e
7 Young produced | 3.\ | 1 ¢ 11 v @l \§ | 1\ | N
Total young produced M| | 3R] 38| aS | 31 3% a1 3¢ \.“
Final Adult Mortality L S I N I N
Note; Adult monafity (L = five, D= dead), SB = split brood (single brood split between two days), mﬂmmﬂww_ .
Concentration:
% Mortality: 07
Mean Offspring/Female: 3.1
% Reduction from Control-1: | ~20.,S7,

[ % Page 41 of 90 SOP ATI1 - Exhibit AT11.2, revision 11-01-14
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyah Nuclear Plant. Outfall 101

Page 5of 7

Date: 08-06-19

CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0| O 0 0 0 [6) O O O [8)
Adult mortality “ (. “ U o w | “ | [
2 Young produced ol o oO]lo | O o1 O o] Ol o
Adult mortality | ! W | \— ] | -
3 Young produced ™) (o) [« (&) [@) 9 @) O O O
Adult mortality O ] [ | | — L
4 Young produced Y] S | S S .Y 1\ g |\
Adult mortality v = ] ] O OO
5 Young produced v W W 1\ 1O ] 1O VL] v WO 10
Adult mortality ol T ] e ] o O\
6 Young produced ol ealo [e) o) O o) (®) O|0
Adult mortality U U ] ] o ] | | o «w
7 Young produced | | vV | Vv \é t\a W e | 'SV
Total young produced -\ O R 21 0 )\ Ao v % 5\
Final Adult Mortality N NN o R . - -
X for 3¢ Broods Yo S MY Y S XK ST SL T3 T
Noe: Adult mortality (L = five, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring carried over with adult during transfer),
Councentration: |
% Mortality: O1.
Mean Offspring/Female: g}__
conNc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 [ 7 8 9 10
1 Young produced O O| O O [s) O| O O é O
Adult mortality [ - L=l I N B W [V T |- [ -
2 Young produced [N o) [o) O O (o) 0O O QY e
Adult mortality u - | = LU U I R I W B L I
3 Young produced [¢) [} [e) &) Ol Ol O a) O O
Adult mortality [ R B (U L S R L.
4 Young produced \o < S Y S S S S b 4
Adult mortality ol o wlvwe [w O O
5 Young produced LW v v ss] oy v VL \L
Aduit mortality e e [ U Y A L -
6 Young produced [ O s) Ol O 6 0 (o) O o)
Adult mortality ol - v | W | | o [ -
7 Young produced TS T TS 1 ;’3‘ YRR Al N 1k
Total young produced | s 3y e T S T S 3\ 3y dL |
Final Adult Mortality L ] T T (- ol — k___J
Nole: Aduh mortality (L = live, D = dead), SB = split brood (single brood splil between (wo daya), CO = carry over {offspring carvied over with adult during transfer). ‘
Concentration:
% Mortality: 07
Mean Offspring/Female: 32
e % Reduction from Control-2: | - k.11,
Kalley L Keensa:
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TVA / Sequoyah Nuclear Plant, Outfall 101
August 06-13, 2019

(. Verification of Ceriodaphnia Reproduction Totals

me
Control-1 85.6%
. Replicate number Replicnte number
Replicate number
Day 3 31 s S T3 7% Total Day 773 3 = o Total
[ 0 [« D 0 ] 0 ( 0
2 ( J 0 2 [ 0 0
3 ) 0 [¢ ) 0 3 ! [/ [¢ [{ )
4 L S 4 5 4 41‘ 4 44 L (¢ 4 5 o 4 4 3 5 48
§ [0 Y B R 0] 131 1| jio] 10 111 E 1L 14] 121 10) 13110 ol 11143l 10 113
[ olololo[o]olo]lo[o]o GloflojojoJolololo]o 0
.I_J_ 14 ._l;l 4 2. 17 I_ll.‘» 16 [ 153 19 .IE 18 1_9_ 21 | 191 19(20] 2] 18 193
Total 27 | 30 | 33 | J 3 32|32 31303 308 Total 36 ] 38|34 34]38133(33]36]39]33 354
— A E———
10.7% 100%
icate number Replicate number
Day s T3 [ a1 % 7 5 Tia] Tl Day = 3] 3] 51617 5T T
) 0 ) 1 0 [¢ ) 0] 0 ] ! 0
2 [/ ) 2 ( ) 0 - )
3 3 [} ) ) 0 0 { ']
4 3| 5] a]a 4 5 / & 3 : 4] 6]6]als|ele] >4
5 Blwlw]lnlnljw2linriiio] ]t 113 5 Binfunluwjiioj 1z teji2f3 119
[: [}] 0 0 [] 0 0 -0 0 0 0 ] 6 0 0 0 0 0 0 0 0 ] o 0
7 u_ 14| 4] 16 7 16_ i5]| 18] 16 __lg 58 7 21181 2]17]19]19f19f21120] 22 198
Total 33 ] 29 28] 33133132323 ]32]3 315 Total 39| 36 ] 38 35) 3537135 37| 38| 41 371
R R —
21.4% Control-2
Replicate number Replicate number
Day 3 7 T 6T 5 0 Total Day 7 y S 3 7 5 T 70 Total
1 ) 0 1] 0 ) 0 0 0
2 ] [} J 0 [ 0
3 ) 0 0 0 0 [}] ) ) 0 D
4 o 4 q 6 4 4 4 4 4 43 J 4 5 4 E 5 4 4 4 4 42
5 3junlnjizjiolioflw| ]l 114 1211411t nnfio}fo 21 121 10} 10 112
[] 0 0 0 0 Q 1] 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0
7 18 | 14 6 13 8 9§ 15| 17 {17 ] 18 168 k 6 171121 15] 16 4 16 | 15 7 154
Total 3 29 q ] 290 | 34|33 29] 33321 38 322 Total K 4133127130 31 ]3] 322 308
e ———————— - AR —— S——— I
42.8% 100% Intake
Day Algm:_tg numbet1 = Toul Day _ .'chlimle n:l?lbﬂl:r ; 7o Total
0 ] J J )
)
D ! [ ( 0 0 ( 0
L S S 4 L q 4 S 47 L [ 5 5 $ 6 4 33
1001 1321310 jufnji 113 E 12 4] 12112 3101311212112 122
ololololojoloto[o]lo 0 3 0olojojolo]oflolololo 0
!5__!? 1912011 '_ 20 _l_ﬁ 18117119 182 7 61161161 131 14 _18 &1 14 ;: lil
Total 30 | 34 3_6[ 36 ) 34 | 35 3_3 34 | 33 | 37 342 '!'olnl 341 35] 33 & _JL __32 K JL‘ } L
e
S



TVA /Sequoyah Nuclear Plant, Qutfall 101

z
‘(‘ : August 06-13, 2019
i Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)
& = e T Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
D | | ‘ EPA-821-R-02-013, Method 1002.0
Q ‘
® 1
k |
: % ; Quality Control
= Verification of Data Entry, Calculations, and Statistical Analyses
¢© Environmental Testing Solutions, Inc.
o
Project number: 14391
Concentration Replicate number Survival Average reproduction Cocfficient of Percent reduction from
(%) I 2 3 4 5 6 . 8 9 10 (%) (offspring/fcmalc) variation (%) pooled controls (%)
Control - 1 27 30 33 31 31 32 32 31 30 31 100 30.8 5.3 Not applicable
10.7% 33 29 28 33 33 32 32 33 32 30 100 315 5.8 -2.3
21.4% 35 29 34 29 34 33 29 33 32 34 100 32.2 7.3 4.5
42.8% 30 34 36 36 34 35 33 34 33 37 100 34.2 5.8 -11.0
85.6% 36 38 34 34 38 33 33 36 39 33 100 354 6.6 -14.9
100% 39 36 38 35 35 37 35 37 38 41 100 37.1 53 -20.5
Control -2 31 34 33 27 30 31 30 32 29 31 100 30.8 6.5 Not applicable
100% Intake 34 35 33 32 32 33 31 33 32 32 100 32.7 3.5 -6.2
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.076 PMSD = Percent Minimum Significant Difference
PMSD: 6.7 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: 1.262 Lower PMSD bound determined by USEPA (10" percentile) = 13%.
PMSD: 4.1 Upper PMSD bound determined by USEPA (90" percentile) = 47%.

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).

USEPA. 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Efftuent Toxicily Test Mcthods, Volumes 1 and 2-Appendix, EPA-821-B-01-004 and EPA-821-B-01-005. US

Environmental Protection Agency, Cincinnati, OH,

et and
Reviewrd by
T Summr vt




TVA / Sequoyah Nuclear Plant, Outfall 101
August 06-13, 2019

Statistical Analyses

1
H

"\ Environments) Tosting Sclutions, tne.

- Cerlodaphnia Survival and Reproduction Test-Reproduction
Start Date: 8/8/2019 Test ID! CAFRCR Sample 1D: TVA / SQN Outfall 101

End Date: 8/13/2019 Lab(D: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: August 2019 Protocol: FWCHR-EPA-821-R-02-013 Test Specles: CD-Ceriodaphnia dubla

Comments: _ Non-treated

Cone-% 1 2 3 4 56 7 8 ] 10

Control-1  27.000 30.000 33.000 381,000 31.000 32000 32.000 31.000 30.000 31.000

Confrol-2 31.000 34.000 33.000 27.000 30.000 31.000 30.000 32.000 29.000 31.000

10.7 33.000 29.000 28.000 33.000 33.000 32000 32000 33.000 32.000 30.000

214 35000 29.000 34.000 29.000 34.000 33,000 29.000 33.000 32.000 34.000

42.8 30.000 34.000 36.000 36.000 34.000 35000 33.000 34,000 33000 37.000

85.68 36.000 38.000 34.000 34,000 38.000 33.000 33.000 38.000 39.000 33.000

100 39.000 36.000 38.000 35000 35000 37.000 35000 37.000 38000 41.000

Intake 34.000 35.000 33.000 32,000 32.000 33.000 31,000 33.000 32.000 32.000

Transform: Untransformed 1-Tailod Isotonic
Conc-% Mean__ N-Mean Mean Min Max CV% N t-Stat _ Critical MSD Moan _ N-Mean
Control-1  30.800 1.0000 30.800 27.000 33000 5258 10 . 33,533 1.0000

Control-2 30.800 1.0000 30.800 27,000 34.000 6457 10
107 31.500 1.0227 31.600 28.000 33000 5844 10 -0.779 2287 2076 33.533 1.0000

214 32200 1.0455 32200 29.000 35000 7.291 10 -1.542 2287 2076 33.533 1.0000
428 34,200 1.1104 34,200 30000 37.000 5815 10 -3.745 2287 2076 33,533 1.0000
858 35400 1.1494 35400 33000 39.000 6551 10 -5.066 2287 2.076 33.533 1.0000

100 37.100 1.2045 37.100 35.000 41.000 5308 10 -6.938 2287 2076 33.533 1.0000
Intake 32,700 1.0617 32700 31.000 35000 3.546 10

Auxillary Tosts Statistic Crifical Skew __ Kurt
Kolmogorov D Test indicales normal distribution (p > 0.01) 0.85514 1.035 -0.2805 -0.6141
Bartlel's Tasi indicates equal variances (p = 0.89) 1.67718 15,0883

The control means are not significantly different (p = 1.00 [] 2.10092

Hypothesis Test {1-tail, 0.05) NCEC LOEC Chv TU MSDu MSDp _ MSB MSE ___ F-Prob df
Dunnett's Test 100 >100 1 2.07627 0.06741 60.0667 4.12222 4.9E-09 5,54

Treatments vs Control-1

Linear interpolation (200 Resamples)

Point % SD 956%CL Skow
1C05 >100
IC10 >100
1C15 >100 1.0
1C20 >100 0.9 4
| [o7-2:1 >100 08 ;
1C40 >100 0.7
IC50 >100 D.G:
@ D54
€ 041
2 03
] 02
0.1 ]
0.0 2¢0—0——0—9
0.1 4 Tl .
0.2 .
03 — —r—r—r—
[} 50 100 150
Dose %
Dose-Rosponse Piot
45
40 3
35 3
T »
Rk ST O3 S et teireececeseeeeana] 12l 0.05 lavel
s 1 of significance i
g 253 =0 f_ et
o 3
gzo; (“
£ 453
103
53
° " T < = 3 :
i § ¢ & § ¢ 8 ¢§
[ < -
8 8
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TVA /Sequoyah Nuclear Plant, Qutfall 101 - Intake
August 06-13, 2019

il s o W
Statistical Analyses
Envir | Testing Sol Inc.
Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: 8/6/2019 Test ID: CdFRCR Sample ID: TVA / SQN Qutfall 101 - Intake
End Date: 8/13/2019 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: August 2019 Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated

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

Control-1  27.000 30.000 33.000 31.000 31.000 32.000 32000 31.000 30.000 31.000
Control-2  31.000 34.000 33.000 27.000 30.000 31.000 30.000 32.000 29.000 31.000
10.7 33.000 29.000 28.000 33.000 33.000 32.000 32.000 33.000 32.000 30.000
2174 35000 29.000 34.000 29.000 34.000 33.000 29.000 33.000 32.000 34.000
428 30.000 34.000 36.000 26.000 34.000 35000 33.000 34.000 33.000 37.000
856 36.000 38.000 34.000 24.000 38.000 33.000 33.000 36.000 39.000 33.000

100 39.000 36.000 38.000 35000 35.000 37.000 35.000 37.000 38.000 41.000
Intake 34.000 35.000 33.000 32.000 32.000 33.000 31.000 33.000 32.000 32.000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control-1  30.800 1.0000 30.800 27.000 33.000 5.258 10
Control-2 30.800 1.0000 30.800 27.000 34.000 6.457 10 *

10.7 31.500 1.0227 31.500 28.000 33.000 5.844 10
214 32.200 1.0455 32.200 29.000 35.000 7.291 10
428 34200 1.1104 34200 30.000 37.000 5.815 10
856 35400 1.1494 35400 33.000 39,000 6.551 10

100 37.100 1.2045 37.100 35000 41.000 5.308 10

Intake 32.700 1.0617 32.700 31.000 35.000 3.546 10 -2.610 1.734 1.262
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.95504 0.868 -0.1235 0.93503
F-Test indicates equal variances (p = 0.12) 294215 6.54109
The control means are not significantly different (p = 1.00) 0 2.10092
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.26242 0.04099 18.05 265 001773 1,18

Treatments vs Control-2

Dose-Response Plot

P
(&)

b
(=}

2 1-tail, 0.05 level
of significance

w
o

w
o

25

Reproduction

nisred any
Bevirwed by
Him $urmner

Control-2 4
10.7 4
21.44
42.8 4
85.6 4

100 4
Intake

Control1 o

Indspendent
Heview by
Kalley E Kawnzn:

A
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} Environmental Tesung Solutlons. bnc P age 60of 7

Species: Ceriodaphnia dubia Date: 08-06-19
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101
Daily Chemistry:
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst v ML AR HS i o
Concentration | Parameter ‘ ' ‘ ' o
pH (5.U) 193 | Bo8 | 485 | 992 | 483 132
DO (mg/L) R 72 =8 35 313 3.8
Conductivity : 7
(tmhos/cm) 3oL 317 2 82 Rig
CONTROL *Alkalinity A
(mg CaCO3/L) . . i b0 X
*Hardness S
(mg CaCOy/L) &4 »’\ : &¢
*Temperature (°C) | W\.& 15:1 N\ \S. L 1.8 4.4
pH (S.U.) %40 8.09 EJ7 392 .75 141
DO (mg/L) 8.0 8.0 12 714 EL g
10.7% Conductivity :
(umhos/cm) Zq | Slo : 317
*Temperature (°C) . & S.0 . & 6.1 - &€ 15 -\
pH (S.U.) 20} [ Roq By 53 7-95 41
it DO (mg/L) 8.0 g.o 1 2.9 28 19
4% Conductivity A
(umhos/cm) ?‘:‘4 294 298 :
*Temperature (°C) -4 \S.D ‘\‘[j S- L 4.4 "5 -0
pH (S.U.) Bow H.ot 8.\ 1-94 J9s a1
DO (mg/L) 80 &\ 32 Bo 318 8.0
42.8% Conductivity bat
(umhos/cm) 2"‘5 2673 X 2Uolo
*Temperature (°C) ™9 1\S. D .4 1SS, .4 \S.
pH (S.U) 605 [ Ro3 B.o2 || J94 793 a1
DO (mg/L) e.1 8\ 19 B-o e 4.0
85.6% Conductivity '
{umhos/cm) r} = a3 2 (90
*Temperature (°C) .4 -, & NS D 4.4 1<.0 P =
pH (S.U) 905 | Bot 8.0l .94 .94 a0
DO (mg/L) 2.1\ BT 8o 8.2 3.8 8o
Conductivity
{(pmhos/cm) \5G /105' : [bw
100% *Alkalinity , i LA
o (mg CaCO3/L) LS 2 _
*Hardness anh : 3
(mg CaCOy/L) w «&4( [44) i : (|
*TR chiorine (mg/L) | 2 O +1D o] [ . <0.1D
*Temperature (°C) 1.0 "s.D 5.0 S\ 15,0 S-
pH (S.U.) ©.05 o4 B.ot .95 3.94 130
DO (mg/L) 82 8.2 &\ gz 7.9 ¥
Conductivity
(umhos/cm) ‘55 157 L | /52
100% *Alkalinity 3 3
Intake (mg CaCOs/L) LS A e bl
*Hardness z i s
(mg CaCO3/L) 8 0 : J A2
*TR chlorine (mg/L) | <0.10 Al ) <06.10 '
*Temperature (°C) . & .4 2£.0 4.4 25.0 5.0
Initial Final Initial Final Initial Final

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

sheet specific for each analysis and transcribed to this bench sheet by: ﬂ ;
SOP AT11 —Exhibit AT11.2, revision 11-01-14

Independent
Ravisw by
Kelley £ Kennan:

I
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. Environmental Testing Selutions. Inc. Page 7 0f7

Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Qutfall 101 Date: 08-06-19
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst o - W Bse Ve S M L
Concen- | Parameter ; j 1!
tration ! :
H (5.U.) 18 | 29y | 230 | 247 5t~ 792 |Fer G
DO (mg/L) 'Ha 0 33 3.1 VI 6o 79 B\
Conductivity - y ]
{umhos/cm) 3 2 : 3 ZU iy 227
CONTROL [ *Alkalinity P
(mg CaCOs/L) \ 2l SR T e
*Hardness W R P FETS
(mg CaCO/L) W\ & \;'\”
*Temperature (°C) ~4-A 5.0 - & LA ~M. £ AS.D M 15-0 |
H(s.U) ek | A5y | Aay | 34% 3.99 193 32, || 397
- DO (mg/L) D 8.0 1.6 B\ 2.3 2\ 19 &\
7% Conductivity ] !
{pmhos/cm) : 3(,6 3 03 1 i q‘ ;
*Temperature (°C) L4 T Y ~l. ¥ NS -\ WA NS WA 5.0
pH (S.U.) 42 Y4v | A43 | 3493 | 3ag %= .91 127
i DO (mg/L) .8 8o .4 31 §3 £7 39 B2
4% Conductivity : ' Y
{pmhos/cm) aqq A 16} 9S” 5 30‘?
*Temperature (°C) \S.0 A ol f "%.D .4 5.0 ~w k|
pH (S.U.) Y432 || X4v | A8\ | 3.4% ELT Y93 392 .96
o DO (mg/L) 4.6 80 2.6 32 23 &1 3= 82
8% Conductivity =
(Rinditsom) A0 25% st fz6a .
*Temperature (°C) S.0 A R 5.0 M4 5.0 ~M. D s\
pH (S.U) N85 | A4u Yo || 3a¢ +43 122 12 192
] DO (mg/L) V.48 ®0 3.6 2 <3 &\ 8o A
85.6% Conductivity ‘ -
i 69 13 52 =
*Temperature (°C) 15.0 Y .4 LA AS.D s.D .9 . ASTAN
pH (S.U.) Y82 | N\qp | )ed || 342 | %42 .88 EX) j.az
DO (mg/L) ] 8.0 24 B.1 Q2 z2 2o &2
Conductivity < ‘
{umhos/cm) hoz 156 , 11 : les :
o *Alkalinity ' : : ‘ 1 )
100% | (mgcacOiL) D] G\
*Hardness b
(mg E‘anCO;/L) : &6
*TR chlorine (mg/L) A < 0:\D i3
*Temperature (°C) N%.0 s 5.\ M.q 5. 0 - § M. 1S. L
pH (5.U) 2493 || 295 | A4% | A4C | 344 31 341 192
DO (mg/L) B0 B.1 44 » 1 2 ez go B2
Conductivity 2l |
(umhos/cm) |\0\ 05 ‘—\ : 193] 1,8
100% *Alkalinity F 1. \ . 7 !
Intake {mg CaCOs/L) : |- y
*Hardness lp
{mg CaCOy/L) ! 8 s -
*TR chlorine (mg/l) | : E ' 20.10 | ‘ g : S
*Temperature (°C) 4.4 150 a1 .49 5. \ RS Y 5.0 4.9
Initial Final Initial Final Initial Final Initial Final

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

sheet specific for each analysis and transcribed to this bench sheet by: ;ﬁ §
OP AT11 — Exhibit AT11.2, revision 11-01-14
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TVA /Sequoyah Nuclear Plant, Qutfall 101, Non-treated

August 06-13, 2019

M il e g Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1002.0
, Daily Chemical Analyses
E | Testing Soll . Inc. Project number: 14391
Concentration |Parameter Day 0 Day | Da Day 3 Day 4 Day 5 Day 6
Initial Final Initia) Final Initial Final Initial Final Initial Finul Initial Final Initial Final
pH (SU) 7.99 8.08 785 7.92 7.83 7.92 7.88 7.97 7.90 7.97 7.87 7.93 7.89 7.96
DO (m_k/L) 7.7 7.9 7.8 7.9 7.7 7.8 7.8 8.0 7.7 8.1 Tl 8.0 7.9 8.1
Conductivity (umhos/cm) 306 317 319 324 326 325 322
Control  [yikalinity (mg/L, CaCOy) 59 60 58
Hardness (mg/L CaCOy) 84 88 84
Temperature ("C) 24.8 252 24.7 252 24.8 249 24.9 25.0 248 249 24.8 25.0 24.7 25.0
pH (SU) 8.10 8.09 8.17 7.93 7.95 791 7.88 7.97 7.97 7.97 7.99 7.93 7.90 7.97
10.7% DO (mg/L) 80 8.0 79 7.9 7.8 7.9 7.7 8.0 7.8 8.1 8.3 8.1 79 8.1
2 Conductivity (pmhos/cm) 291 310 317 308 303 315 317
TC"}E_I‘!I""‘L‘ ("C) 24.8 25.0 24.8 252 248 25.1 24,9 252 24.8 25.1 249 252 24.7 25.0
pH (SU) 8.07 8.09 8.14 7.93 7.95 791 7.92 7.96 797 7.97 7.98 7.93 7.91 7.97
21.4% DO (mg/L) 8.0 8.0 79 7.9 7.8 7.9 7.8 8.0 7.8 8.1 83 8.1 7.9 8.2
5 Conductivity (umhos/cm) 277 294 298 294 287 295 309
Tempernture ("C) 24 .8 25.0 24.8 25.2 24.9 25.0 25.0 249 24.8 25.0 249 250 24.7 249
H (SU) 8.06 8.07 8.11 7.9 7.95 791 7.92 7.96 791 7.98 7.98 7.93 7.92 7.96
42.8% DO (mg/L) 8.0 8.1 79 8.0 7.8 8.0 7.8 8.0 7.8 8.2 8.3 8.1 74 8.2
E Conductivity (pmhos/cm) 245 263 266 260 253 257 2069
Temperature ("C) 249 25.0 249 252 249 25.2 25.0 24.9 24.8 25.0 24.9 25.0 24.8 25.1
H (SU) 8.05 8.03 8.07 7.94 7.93 7.91 7.93 7.96 7.87 7.95 7.97 7.93 7.92 7.92
85.6% DO (mg/L) 8.1 8.1 79 8.0 7.3 8.0 7.8 8.0 7.8 3.1 8.3 8.1 8.0 8.2
i Conductivity (umhos/cm) 178 193 190 189 183 182 195
Temperature ("C) 249 24.8 25.0 24.9 25.0 25.2 25.0 249 249 250 25.0 249 24.8 25.1
pH (SU) 8.05 8.02 8.06 7.94 7.94 7.90 7.92 7.96 7.88 7.92 792 7.88 7.90 7.92
DO (mg/L) 8.1 8.2 3.0 8.2 7.8 8.0 7.9 8.0 7.9 8.1 8.3 8.2 8.0 8.2
Conductivity (umhos/cm) 159 165 160 162 158 160 165
100% Alkalinity (mg/L CaCO,) 65 03 Gl
Hardness (mg/L CaCOy) 80 64 80
Total Residual Chlorine (mg/L) <0.10 <0,10 <0.10
Temperature ("C) 25.0 25.0 250 25.1 25.0 252 250 249 25.1 24.9 25.0 248 24.8 25.2
pH (SU) 8.05 8.04 8.06 7.95 7.94 7.90 7.93 7.95 7.93 7.95 7.94 7.91 791 7.92
DO (mg/L) 8.2 8.2 8.1 8.2 7.9 79 8.0 8.1 7.9 8.1 8.3 8.2 8.0 82
Conductivity (umhos/cm) 155 159 152 161 154 161 169
100% Intake |Alkalinity (mg/L CaCQ,) 65 61 6
Hardness (mg/L CaCO,) 80 72 68
Total Residual Chlorine (mg/L}) <0.10 <0,10 <0.10
Temperature (“C) 24.8 249 250 249 25.0 25.0 249 25.0 24.7 249 2571 25.1 250 249

File: sqn101_080619chem
Entered by: T.Sleeper

Reviewed by: %



" rvimnoemal Tenting Safudont. Inc.

Page Zz
page_[ of _/

Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples

Matrix: Water, RL=0.10 mg/L

Analyst | TS ppD: [CHM 933 |
Date analyzed og‘bz 19
Positive and Negative Control:
Control Type Sample ID Result (v)
Positive Negati
Negative control Deionized water v
Positive control Tap water v
Sample screening:
Sample Sample ID Sample characteristics Result (V)
pumber Positive | Negative
Vogesas | Epsrupnd -Raver no color, clear /
4 o g0s.-oM L Erswesc [P0 celor, clear —
120805, p$ "Wn\&gs,p \o\ no co/or, clear, particles P
| 1a080s.0b J wehke  |no coler, cleac v
120405 | MARion N0 co/or, clear; pacheles s
| 120805- 0\ | LOAINESVNLE, [ne coler,clear, particles v
1%otoe.0p | N. CARY light tan,clear v
viotoe. ol | S.cnrd 6o color, clear Ve
Aolow.or. | COATYANCOEA orange, Clear v
Yobol.dd | AWK no color clear, Qacticley v
\A080k. 1\ -NA]l WE 001 light a0, clear Dz
VA 08ob , V- \ tAke | 1ght fan, cleac -
1A080bL. 15 J/ uReniteam [l1ght tan, clear /
\iofoe. o | Rosue RANKS /ight yellow, clear y
Yaogot. 05 | cARgUNA React\ light yellow, clear _
\Aokob. 0k | Enxie\ WART yellow, clear, Solfur Senel) v
Viotoe. N | PASRWOTANK no color, elear _
VAo&ol. 64 | MAaNZO no coloc, clear I
19080-12 | Afey L No color, ckaqr %
- TS OB8. . @./F —

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 chiorine, 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=0.10 mg/t, Meter: Accumet Model AB250 pH/mV/lon Meter

Analyst | TS lodide reagent: | INR 4,28
Date analyzed )$ 06-19 Acid reagent: | INR ?96
Calibration:
Slope (mV)
0.10 mg/L 1.00 mg/L (suggested range = 26 to 30 mV)
Reference standard # | INSS |‘7@ | INSS |7Q | Q277

Nate: For samples with a residual 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 / TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
INSS 176 | 0.50 0513 /02. 6%
Duplicate sample precision:
Sample number Sample ID Total residual chlorine $%RPD = {{S - D) /[{S+D)/2]} x 100
(me/L) {acceptable range = 1 10%)
V40408, a5 ﬂa\. Sdvo S 0.035
A Dupkcate b 0.03% — =Y X1 T
Sample measurements:
Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.05 mg/L Method Blank {M8) < 0.020
TV=0.30mg/L Method Detection Limit spike sample (MDLs) 0,33 R,
| 1a0des. 0b A | SBN  WTAKE <0.017
14080L. 1\ VA CUE oL 40.005
MoRde. Y ' WITAKE, £0.003
f020b. 13 Y U P TREAM £<6.003
—— =

/

-

/

/

0o\

Ry

o8 ==

f'/

A

-

_

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

Page 51 of 90

Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS =MV / TVx 100
number {mg/L) (mg/L) {acceptable range =50 to 110%)
INSS {76l 0.50 o. 414 24.8 °/e
Reviewed by | A | Datereviewed | 6&-0L-13 |

SOP C8-Revision 4-Exhibit 8.2
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Page dé
Page L of [

Total Residual Chiorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples

Analyst

T5

Date analyzed |18, 0R. /9

Positive and Negative Control:

Matrix: Water, RL = 0.10 mg/L

DPD: [ CHM 923 |

Control Type Sample ID Result {v)
Positive | Negative
|_Negative control Deionized water S
Positive control Tap water v’
Sample screening:
Sample Sample ID Sample characteristics Result {v)
number Positive | Negative |
M2 | Castran ~ dwek 0o Coloc, cleas v
woenan | L Errweny |no color, clear v
aotcn2f | xval s 10y no co/or, clear, pacticles s
11040.14 ' vewe |50t tan, clear, pachcles v
Mok . dp | MAW "9’7"' tan, clear, Pacficles v
Aedm.ay | Wsinesuwre light ten, clear parkicles P
Aogee.08 | N, cagd hght yellow, clear v
oo ol | S.card light tan, clear v
\apR08- 0L | M ATTARGDEA vellow, shghtly cloudy v
| 140408.05 | Atk no coler, clear, partieles L
VAL of 12 | typ| NF coL Aght Han , clear v
stop1s | | weake  |4ght daoclear, gachcles »
150408 14 visroenrt |/ght Han, clea” P
19080801 | Bocue Amwis /ight yellow, clear, farhicles v
14080£.6S | ¢ Aona Roac\ a0 color, clear v
130£08.06 | Exger i\ aet /lﬁM' yellow, clear, sUIy smell v
130£08. 1 | FASRUGTRAMK no co/lor  Clear v
| Anded- 04 | Suvron 60\ ne clor clear v
| 14084£.10 \l, 068 Yght yellow, clea v
1iagod 1) | CHemmeane light tan, clea v

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 chiorine, which results in no color change with the addition of the OPD indicator.
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Total Residual Chlorine {ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples

Matrix: Water, RL = 0.10 mg/L, Meter: Accumet Model AB250 pH/mV/lon Meter

Analyst TS lodide reagent: | INR 2,29
Dateanalyzed |08, 0 2. 19 Acid reagent: | INR @ Q(p
Calibration:
Slope (mV)
0.10 mg/L 1.00 mg/L (suggested range =26to 30 mVv)
Reference standard # | INSS / 7é / INSS / 7@ '3_0

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

Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS =MV / TV x 100
number (mg/L) (me/L) {acceptable range =90 to 110%)
INSS |76 0.50 0.533 106.6°%
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[{S+D)/2]} x 100
{mg/L) {acceptable range = £ 10%)
140801 .14 YA\ Somo\ s 0.029
\ *Duplicate D p.034 1S Xo)
Sample measurements;
Sample Sample ID Total residual chlorine
number (me/L)
TV <0.05 mg/L Methaod Blank (MB) £0.0/8
TV =0.30 mg/L Method Detection Limit spike sample (MDL;) O0.2UG
140411.24 ol SN wrave. <0.009
vdogoga | walE o 40,002
140508 VD 1 INTRKE, £40.003
\A0ked. ™ UbstReAM £0,003
/

~

/

/

/

/

—

Nate: All samples were analyzed in excess of EPA recammended holding time (15 minutes) unless otherwise noted,

Reviewed by | 3\1
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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 |7 5] 0.50 a.533 106.G %
"] Date reviewed [__od-0f-18 |

SOP C8-Revision 4-Exhibit C8.2
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Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L

Analyst | TQ OPD: [ CHM 923 |

Date analyzed |  og.10-\A

Positive and Nﬁgatfve Control:

Control Type Sample ID Result {v)
Positive NeEative
| _Negative control Deionized water v
Positive control Tap water v
Sample screening:
Sample Sample ID Sample characteristics Result (v)
number Positive | Negative
14080A S | Eastran- Raed no color, clar, particles v
\AokoA-\o & ETRweny |0 coloc, clear v
woedear | A leaw oy color, clear, parhcleg v
ool | L iwrake  |no coloc, clear, pacticles v
14080a.18 | Maragw /'3’"1’ {an, clear, P acticles v
190604, | waANReshiue Jlight tan, clear, pacticles v
| detie o | N caed hght tan, clear —
Rodi0.1) | S. A hght +anclear, pachcles v
140610, 61 | CARTTANGC6A light beovsn, clear v
K010, L] bvALKIW /Igh—i' '('an. clear, pm‘"\clcs Ve
\aog10. 0 | A | F 001 hgh+ tan, clear v
Vaogin. A \ wtave  fhght taa, clear P
140£10. 1D L urstieam [H1ghy tan, clegr v
ingi0. 3 | Bosle Banis haht yellow, clear v
1edn.od | CAROLWA @eAC) hght yellow, clear v
14061005 | EnceLnarT yellow, clear, SV Smell v
K0810.04]  PASQUOTANK no color, clear v’
W —
—_— _

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.

Reviewed by [
Date reviewed oY vo-19
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Total Residual Chlorine (ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples
Matrix: Water, RL =0.10 mg/L, Meter: Accumet Model AB250 pH/mV/lon Meter

Analyst T lodide reagent: | INR @5 %
Date analyzed | 0. /py. /9 Acid reagent: | INR @96
Calibration:
0.10 mg/L 1.00 mg/L (sug_gtesteds:::;e('::;mzo V)
Reference standard # | INSS {761 INSS [7@ ] 30
Note: For samples with a residual chlorine of > 1.0 mg/L, the samples must be diluted to be within the calibration range.
Laboratory control sample:
Reference standard True value (TV) Measured value (MV) % RS =MV /TVx 100
number {mg/L) {mg/L) (acceptable range = 90 to 110%)
INSS 176 ) 0.50 0.505 [0/.0 %
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[{S+D)/2]} x 100
{mg/L) (acceptable range = £ 10%)
14080413 TIA [ SAN 10\ S 0.04
\ Duplicate D‘@&QHL} 35 085.76:19
Sample measurements:
Sample Sample ID Total residual chlorine
number (mg/L)
TV <0.05 mg/L Method Blank (MB) 0,03\
TV =0.30 mg/L Method Detection Limit spike sample (MDL;) 0.323
40804, 1¢ “WA| S&N_ 1ovake < 0.031
\Angin. 6§ oAl R CuE 002 £0.009
1200 1D. 09 L LT RARE, £0.00Y4
AR « T A\ LU PSTREAN £0.00%
—= |
/
/
L~ /
|
/
/
- |‘ Q/
0>
>
/
/
/
=

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 |7() 0.50 Q. H97 92.4 %
Reviewed by | )’ | Datereviewed | og-10-13 |
d? .
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Analyst Ao Alkalinity (SM 2320 B-2011)
Date analyzed O@-\O-\Q Matrix: Water, RL = 5.0 mg CaCO,/L, Samples are titrated to pH = 4.5 S.U.
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End Total Normality (V) of H;504 pH Factor or Multiplier
number standard number mL mL mL =(5 mlL NaCO; x 0.05)/E =0.25/E = (N x 50000)/ 160 mL sample:
{E) {acceptable range = 0.0180 - 0.0220) =N %500
INR Gy | INSS 1335 10.2 [12w | 124 0.0202. 10,
Laboratory control standard (LC5):
Reference standard | Truevalue {TV) | Sample | Begin End Total | Multiplier | Alkalinity (MV) %RS=MV/TV x100
number {mg CaCO3/L) volume mL mL mL {mg CaCOs/t) {acceptable range = S0 to 110%)
(mt)
INss 192 100 100 |12.p (222 Q| {O-) a3 430/
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier {mg CaCO1/1) ={{s - D) /I{s+D})/2]} x 100
number {mL) mL ml mL (acceptable range = + 10%)
VB0l | Gew oo | 222 |zsy | 32| loa |5 32
\ | Duplicate (D} A |zsM [28p] 32 1 (° 32 -+ 081019
Sample measurements:
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (mtL) mlL mlL mL {mg CaCOy/L)
MB (V<25 mg/t) | Deionized water, pH =.\sts _s.. 100 0o |02 |oz o NGO
geoLian | SSwW ] Zew| 8 | 32 22
00.014 4 L , 318 1349 | 3.1 3
00.0399 |mHSw 349.9 |4ob | 5.3 lo)
cnaﬁflv5ﬁ} qflﬁﬂ ‘4"&5 q;;q lﬂ()
| 00.03.190 00 198 93 | 59
| dyzsiaf 5.6 | by 15.0 59
[ Ur-25448 e | Ns |99 Lo
08.0L1%4 1r<[13y | 59 Lo
48.0440 Zzy |M2_| 5.© 99
06.03190 %z | 55.0] 59 Lo
0. 0548 \ 3.0 (41t | b-o bl
04-0\4AY | mHsw wu | d. |4ub|s.3 68
0618 A | z 00 (9.} 5.4 b9
0€-0\-\4 ! 3 53 |WF | bo Ll
00 D [ MMHSwW At | W32 [ 13v| 51 59
DR-0S 13 A [ Z Ryl232| 68 69
0% M4 ] 3 | M2 | |59 )
A0R05. 0D | [pedmnen o 50 |49 [3ab | g5 (D 4\
1R0R 0.2 J 2 4 330 265149 N - 99
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Muiltipller | Alkalinity (MV) % Rbs =MV/TV x 100
nUMDeT~——___ w volume mL mi mL {mg CaCOs/L) {acceptable range = 90 to 110%)
INSS 100 100 -G

Reviewed by: [ \ ] Date reviewed:
+
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Alkalinity {SM 2320 B-2011)

Analyst v
Dateanalyzed | U9 .| O.ﬁ Matrix: Water, RL = 5.0 mg CaCO,/L, Samples are titrated to pH=4.5S.U.
Titrant normality and multiplier determination:
Titrant rem Normality check Begin End | Total Normality (W) of H2504 PH Factor or Multiplier
number _%rdnumber mL mb mL =(S mL NazCOj x 0.05)/€ =0.25/E = (N x 50000)/ 100 mL sample
- {E) (acceptable range =0.0180 - 0.0220) =N x500
INR INSS 018
Laboratory control standard (LCS): :
Reference standard | Truevalue(TV) | Sample | Begin End Total | Multiplier | Aikalinity (MV) % RS=MV/ TV x 100
number {mg CaCO3/L) volume mL mtL mL {mg CaCOs/L) {acceptable range = 50 to 110%)
{mL)
INss (Y2 100 100 [36s5 [yaa| 94 | 1oy s as.0’/
Duplicate sample precision:
Sample | Alkalinity %RPD
Sample Sample ID volume Begin End Total | Multiplier | (mg CaCOy/L) ={{s - D) /I{S+D)/2]} x 100
number {mL) ml mlb mlL {acceptable range = & 10%)
1A0thS |hctny 5 Jo7 |00 v [Yp (B I0) |° 93
L Duplicate (D) J de A3 (4>l ¢ |° 45 2.0,
Sample measurements:
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume {mL) ml mlL mlL {mg CaCO3/L)
MB (TV < 2.5 mg/i}{-Betonitzed-water, pH=——— o———106 +6B101§
\anbes s |Eastman Pl | 50 193 |me | 45 [®10.) 9
VAot , 2 ke By | 4.0]] UK}
| \40800.15 d 3 ey | z32| J. g3
150808 o4 Lashmen Rw 232 | 225 43 8%
_t40801. 2] | Z 235322 | M3 46
14080A.\\ I 3 322 | 38| d.b G3
\anpos-ed | EAs hen fanh ). 268 | dit | Y3 o
140€01.23 l 2 )y [use| 43 dg
15080811, 3 0.0 [Yy Y 93
| 1Aades. o T/A5aN 101 ) Y |38 | 2.2 s
_Aoten2g | 2 .9 | f.o | 32 b3
YA 0goh. 11 ! 3 10 wo | 30 ]
\a0¢s.08 |14 San) 100 QU | Mo | VHI| 2 ]
| 14080128 f 2 Bt |203| 32 U3
MokA. 1 ] 3 do3 | 233 3.0 L)
Aokesste | VA Spal (NT | 223 s |22 bs
1490¢01.25 ( z s 1.5 |30 Vi
Aok 1§ ] 3 Hxl225] 3.0 lo1
1a0k68-8b | T/A SAN INT UV 3 %2535k 31 d VES
Laboratory control standard (LCS): o
Reference standard | True value (TV) | Sample | Begin End Total | Multiplier | Alkalinity (MV) %RS=MV/TV x 100
number {mg —volume | mi | mi mL (mg CaCOs/1) (acceptable range = 90 to 110%)
(l‘l'll) T
INSS 100 100
Reviewed by: m Date reviewed:
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Analyst A Alkalinity (SM 2320 B-2011)

Date analyzed vo | 0.1 9 Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 5.U.
Titrant no_[mcllity and multiplier determination;

Titrant reference rmality check Begin End Total Normality (N) of H;SO4 PH Factor or Multiplier

number standard iomber. m\l. mL mL = (S mL NazCO; x 0.05)/E = 0.25/E = (N x 50000)/ 160 mL sample
T — _l__EJ_ {acceptable range = 0.0180 - 0.0220) =Nx 500

INR INSS \, @01}

Laboratory control standard {LCS):

Reference standard True value (TV) | Sample Begin End Total | Muitiplier | Alkalinity (MV) %RS=MV/TVx 100
number (mg CaCO,/L) volume mL ml mL (mg CaCO3/L) {acceptable range = 90 to 110%)
. (mL)
INSS \F\02 100 100 |35 4s3 /9.3 | Joy 48 08,0/
Duplicate sample precision:
Sample Atkalinity %RPD
Sample Sample ID volume Begin End Total | Multiplier (mg CaCOs/L) ={{s - D) /{{S+D)/2]} x 100
number {mL) ml mL ml {acceptable range = * 10%)
14080124 [SaJinTuw 2| 50 | 0.0 |20 | 3.0 | ol [ W)
L Duplicate (D) > 3.0 (b0 ]| 2.0 l 4 0 W) —i $2)0)F
Sample measurements:
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (ml) mlL miL mL {mg CaCOs/L)
MB (TV < 2.5Tgt)—-Deionized-water; pi= 0 +06- xe) — 081019
190kR.1& | T4 sen ity 2 50 | wo| 2d* 30 | ioi]| bl
1Aa0f 6.t A OwrF 002 ) S.0 | 123| 3% | 5
1A0¢08 A1 { 2 2.3 | pos| 3@ 1=
1A 00,0 f 1 > h.< | zos| W.0 B\
1aokoe. I\ |TA Cup POV ) 205 | 242l 5.y 1S
140808 12 ( Z 242 | 280]| %6 -}
VAnkio.of | 3 260 320 d.0 Y
140806\ MVA Cur INT | %20 |56 B0 Eas
19060813 | z 399 | 4.0 Lo]
Vipgi0-A i3 M4 |43y | 9.0 Bl
ool v VA QUE INT YUY} d39 [d3.e| 33 35
Aigko 8. 13 2 lv.> [20) | 3.8 kS
\A0810.04 3 204 |24.2] 4. 83
 1apfnta= | WA up | 242 [ za3] d,) &3
1008 4 [ 7 263 | %2.1] 3.6 o
1Aefio, lo v 3 %2.1 | 20.1 4;‘9 . 8l
VAopok.t3 | TUA cue VP W) gl 1HO) | o al
14 080 1M [ 2 do) |duo{ 3.9 39
L_aogi. 1 i 3 - fdD |46, | U ) %’ 83
Laboratory control standard (LCS):
Reference standard | True value (TV) | Sample Begin End Total | Multiplier | Alkalinity (MV) A % RS=MV/TV x 100
number {mg CaCOs/1) volume mL mL mL {mg CaCO3/1) {acceptable range = 80 to 110%)
(mL)
INSS | Tz 100 100 | 339|u3s] 4. | O G 9b.0°/,

Reviewed by: | ’4 |  Date reviewed:
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Analyst /U Hardness (SM 2340 C-2011)
Dateanalyzed [ \)9.10.14 Matrix; Water, RL=5.0 mg CaCO,/L
Titrant normality and multiplier determination:
Titrant reference Normality check Begin: End Total Normality (N) of EDTA pH Factor ar Multipller
number standard number mL mL mL =0.2/E = (N % 50000)/ 50 mL sample
0.9 (E) | {acceptable range = 0.0180 - 0.0220) =Nx1000
INR G0) [ INSS ) 10,0 | 10.0 0.0200 200
Laboratory control standard (LCS): U810
Reference standard | True value(TV) | Sample | Begin End Total | Multiplier | Hardness (MV) %RS=MV/ TV x 100
number {mg CaCQOs/L) v?:.::;e mL mL mtL {mg CaC0;/L) {acceptable range = 90 to 110%)
INSS } F\y 40 so |§00 [R2| 22| 200 S|V 10.0'/.
Duplicate sample precision: )
Sample Hardness %RPD
Sample Sample ID volume | Begin End Total | Multipier | (mg CaCOs/1) ={(s-D)/lis+D)/2]} x 100
number (mlL) mL mL mlL {acceptable range = £ 10%)
F 0513 o [ [122 [lvg|dw 1520 |° Yo
Duplicate (D) lo lv.g 29| U I ° \-ﬁu \] 4001019
Sample measurements;
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume (mL) ml mlL mL {mg CaCOs/L)
MB (TV<25mg/) | Deionized water 50 00 o~ 10D 200 | 0
Fody vp 50 | A4 |224 [0} L
KT Pmo) 25 |zallzsg |3 I )
| Pmoz 2s | 2zeld2 |34 |4 Mo
I dmo3 sp (292|244 | 52 100
VéoHg | SSW | [3%d|30s | 2.1 42
Le.oR | MHSW [ s[4y [v2 84
060414 A R ETEIETIE ey
0epilap h 449 1440 | | 2z
09.01144 | S5W 00 |43 |23 Yy
08.0.156 | 43 |dS | 22 9y
0%}3s19a| MHsw ds 192 [ur | | 9y
| 0125196 G2 [Bw |49 ] | | oa
06.01.140 13w | Ra[43 ] Pl
U0.01.A 0 B35 | z21|42 ey
0005460 Z2,| | 2vs |4 o4
| §6.05:44 : Zvs | 51.0 |HS Qo
| of-ovvie | mMusw) VV | 2.0 [35.2 [H.z ey
080514 A | z %2 #2513 8y
_0§.00-4 d 2 305 M33 [ d2 oM
Laboratory control standard (LCS):
Reference'!anda:L Truevalue {TV) | Sample | Begin End Total | Multiplier Hardness %RS=MV/TVx 100
number 3 volume mL mL mL {mpg CaCO3/L) {acceptable range = 90 to 110%)
] |
INSS 40 50 —ATOI01G
Reviewed by: -‘- Date reviewed:
Page 59 of 90

SOP C6-Revision 4-Exhibit C6.1



sop

E s ’ Page ©2
: Page_ 2 of &
) Coveonrrntsl lecing Sobxion bc.
Analyst W Hardness (SM 2340 C-2011)
Date analyzed 001044 Matrix: Water, RL = 5.0 mg CaCO;/L
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
number 5 T mL mL mL =0.2/E = (N x 50000)/ 50 mi sample
I m— (acceptable range = 0.0180 - 0.0220) =Nx 1000
INR INSS 014
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Multiplier | Hardness {MV) %RS=MV/ TV x100
number (mg CaCO;/L) volume ml mL mL {mg CaCOs/1) {acceptable range = 90 to 110%)
{mt)
INss 1\ 40 50 433 [USH 2o | O [ 4O 1092
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample D volume Begin End Total | Multiplier | (mg CaCOs/t) ={{S - D) /{{s+D)/2]} x 100
number {mL) mlL mlL mL {acceptable range = + 10%)
vodos.at M { | g oo |zs|2c| 20 |5 9D
Duplicate (D) 1 |zs (6o]zs| {1 |°sO B9
Sample measurements:
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume {mL) ml ml mi {mg Ca(i;/l.)
MB (TV < 2.5mgfti—1-Beionized-wrater- —55 wUDI01Q
1204 -390 [Nk 2 S0 |60 |IS |25 00| B
4040914 {\ 3 l 135194 | 24 4é
12 02050\ | Wewgreouild 1 25 194 iaa | 29 |2) o
1a0s0 .24 [ 2 34 |02 | 2.0
1406043 J 3 202] 322 | 2o ] 480
[ 1Apdon08 [NCoary | &b |82z | 3§z 3: [
14040808 + RV 2.3 b
140 ¢10. N . L) DO |20 ] %0 o
Laokok.0l |S Chwy | 383 [dip |24 1)
0g08-0 | z Qo W2 | 2.0 52
[R0810. 1\ , 3. 30 |63 143 6
14080:. 6 [(nuldansaga | 2S wi2lud) [ya [ 200
120408 -0 | Z 00 |du |dy 180
YA 0810: 0\ J 3 2.3 |y | 4 190
ookt @ | Dadliny AL ) duy |4 |Hs 180
14 0808 & 2 9) | Wo| JdA 2200
1240£10-C2 ] : iod [16.2 | 4.0 |4 ED
| yodop.al | Chemhaote 50 w0 1163) ] 8> 1o
Lisoges.oa [ChAstmnan | b1y 1259163 \lo
Laboratory control standard (LCS): )
cestanga d Total Multipli Hard, %RS=MV/TVx100
REfM:::smber = :;w z:;:::: B:‘g:n f:':l ::: e (mgaCaggs;;I.) {acceptable range = 9: t0 110%)
{mL) a
INSS 40 50
Reviewed by: [ % | Date reviewed:
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Analyst Yl Hardness (SM 2340 C-2011)
Date analyzed U9.10.15 Matrix: Water, RL=5.0 mg CaCO,/L
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End | Total Normality (N) of EDTA pH Factor or Multiplier
number____ | standard number mL mL mL =0.2/E = (W % 50000)/ 50 mL sample
(€) {acceptable range = 0.0180 - 0.0220) =Nx 1000
INR INSS —— B9
Laboratory control standard (LCS):
Reference standard | Truevalue(TV) | Sample | Begin End Total | Multiplier | Hardness (MV) %RS=MV/ TV x100
number (mg CaCOy/L) volume mlL mL ml (mg CaCO,/L) (acceptable range = 90 to 110%)
{mL) o8id
INSS | 34} 40 50 |250]d¥olao | 'Zoo| 4eH0 100, 0
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(S- D) /[{S+D)/2]} x 100
number {mL) mL mL mL (acceptable range = +10%)
kb [ERstman 2 | 50 | 2.0 |39, [Sv | 200 |° 11D
L Duplicate (D) i) 31(0 LY A 6‘.6 A D 1o —1 UBIG
Sample measurements:
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume (ml) mL mL mk (mg CaCO,/L)
MB (v <2.8mg/L) | Delonized water 56 - -408019
1mokmng | Edstmen 3 50 lae, |Za5sf 84| 200 | no
140805.03 | Efrshign Ank |t Uss [ued | 5 10
1aoti. 2t \ 2 00 165 | 5¢ o
| 14080405 o 1 3 as |3 |66 120
13005 Jefoll Ens bmon Ru | 3 ey | 5.1 100
1aok 0 5381 | Z hay 1205 | 5.) 100
1At SN L 3 Als] Aew| 9.1 100
1hokos.od |[-Asbmnan RWank | Ay 3L | 50 Do
140801 1 . Z v (33| SI 10a
4ot 0A. L 1 B3|y | 5.0 1bg
| pg-0-R A |Misw Ank | i3 | ds.g| Y. ez
_Ot-BAp I 2 0.0 |us | 4s 0
0g-6\-14 I 3 . ¢S 190 | ds a0
1a0fes. 05 [TVA SBN 01 | 25 | 9] ol 2.0 @ €30
| 1808m. 1§ ( 2 1.0 | 12.0] 21 v
A ofgh- 111 A| 3 1Zv [1u.L] %8 ®o
1aotes.os |TVA SQN 103 pu | by [ly.S | 1.9 F
140601,26 Z v.s (18,) [1.v Ly
140£04. 11 J I lie)y [200]).9 b
Laboratory control standard (LCS):
Referente Stardard—_]_True value (TV) | Sample | Begin End Total | Multiplier Hardness %RS=MV/TVx 100
aumber (mgCa ol e mL Ll mtL {mg CaCOs/L) (acceptable range =90 to 120%)
INSS 40 50 T ——cBl0)
Reviewed by: :?_&: Date reviewed:
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Analyst n Hardness (SM 2340 C-2011)
Date analyzed %) 1014 Matrix: Water, RL =5.0 mg CaCO3/L
Titrant normality and multiplier determination:
Titrdnt reference Normality check Begin End | Total Normality (V) of EDTA PH Fattor or Multiplier
number | standardnumber_|  mL mL mL =0.2/E = (N x 50000)/ 50 mL sample
T ——— ~—{E)_| (acceptable range = 0.0180 - 0.0220) =Nx 1000
INR INSS ——u B D1
Laboratory control standard (LCS):
Reference standard | Truevalue (TV) | Sample | Begin End Total | Muitiplier | Hardness (MV) % RS=MV/ TV x 100
number {mg CaCOy/L) volume mL mt mL {mg CaCOy/L) (acceptable range = 90 to 110%)
(mt)
il A 40 50 |200 (o [AD | 280 4O 100 02
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCO,/L) ={{S - D) /l{S+D)/2)} x 100
number T\l A- {mL) mL mL mL (acceptable range = + 10%)
140805.00 | SON INT 4 25 |A%0 [do|Ro (oo (5 &)
Duplicate (D) J |do Mo 4o B 1 [° @0 —iI019
Sample measurements:
Sample Begin- End Total Multiplier Hardness
Sample number Sample ID volume {mL) mlL mL mL {mg CaCOs/L)
MB (1v< 2.5 mg/L) | Deionized water 50 n J-m -]
A0gdl-24 | TMA SQe (uT 2 25 o |23a |8 | 200| Iz
|_1a0¢0h. 1 [ 3 | lazel s85] 13 )
| Bogps.o [TVA S&N INT UV | 0.5 1215 | ap o
13 0861.24 2 315 1332 | 1.3 Lo
140804 | . 3 %32 | 3M4[ 1) Le
ookl WA CuFp 00z | 4] | 32 28 -13p |
| 1a0é08. 12 \ 2 A ECNCATER 2o
140810. 0 F J 3 st [1os | 3.3 122130
1q0e06.11 | TUA CUFO0L MV | yn (443 3.2 1258.130
14080812 2 W3 (423 ]| 30 120
VYokio.of 3 o5 |29 | 39 12u-140
1A0g0b. 12 | TTACLLE \NT | oM 122 | 28 1Hz-11o
140£08.1D { 2 Bz |is3]| 25 1bo
14 0810. 6% 3 3 U9 | Ms| 2w 104-100
130806 12~ [TVA Cue WNT WV | 153 | B5]| 2.0 2316
R 0k08:\S Z 65| 7206 | 3y G,
| \Aoi0:09 ) s | 83) | AV 109 - )00
| \aotob.m |TYA Curvp | 209 |930 | 2. \t8. 110
190608, 14 4 2 | 23.p |z | 2-¥ I%y-100
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Multiplier Hardness % RS=MV/TVx 100
numbe vglume | mL mtL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
) =B T07C
INSS 40 50 3
Reviewed by: | a} |  Datereviewed:
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Analyst A Hardness (SM 2340 C-2011)
Dateanalyzed | (38,10, |9 Matrix: Water, RL = 5.0 mg CaCO,/L
Titrant normality and muitiplier determination:
Titrant reference Normality check Begin End | Total Normality (N) of EDTA PH Factor or Muitiplier
numBer—___| standard number mtL mlL mL =0.2/E = (N x 50000)/ 50 mL sample
: (E) {acceptable range = 0.0180 - 0.022% o =Nx 1000
INR INSS i
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total | Multiplier | Hardness (MV) %RS=MV / TV x 100
number {mg €CaCOy/L) | volume mL mL mL (mg CaCOs/L) {acceptable range = 90 to 110%)
{mt)
INSS [\ a0 so0 |2.2]262] 20 | 0.0 1o 1009).
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample ID volume | Begin End Total | Multiplier | (mg CaCOs/L) ={(S- D) /[{5+D)/2]} x 100
number “TA {mi) mL ml mlL {acceptable range = + 10%)
1408100 | CuF vp 3 2S | 231|309 29 | Z00|° tv-lzo
L | buplicate (0) ) |300 [328] Ze J |Phz.le %Y,
Sample measuremeants:
Sample Begin End Total Muitiplier Hardness
Sample number Sample ID volume (mL) mL miL mL {mg CaCO;_/l.)
MB (TV <2.5 mg/l] | Defonized-watesr— 50 9
— ov 5
1a0g0btd | TV ULT Upum( — 267138 5" [L2) 757 : e
\d 0gof. 14 [ Z 2.5 M | 3y 104 -1 Do
odio |10 i 3 326 |3sp | 2.8 2. w10
19080613 | TYA CUE up | neduen 940 | Bg | 2 lz. 110 &~
14080613 | TTYA (LEVS W Invgapl ¥ ~1300—1 s : 00—+
L~ /
/
P /
|~ e
r
Labaratory control standard (LCS):
Reference standard | True value (TV) | Sample Begin End Total | Multiplier Hardness %RS=MV/TVx100
number (mg CaCO3/L) volume mL mL mL {mg CaCO,/L) {acceptable range = 50 to 110%)
___ (mL)
INSs T 40 0 |36 | 3] 2o | 200 4o [06.57.
Reviewed by: l_—_ﬂ_—, Date reviewed:
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P (T Pimephales promelas
R Chronic Reference Toxicant Control Chart

" Bt T Sobion, o Source: In-house Culture
1.2 T T T T T T T T T T T T T T T T T T 7
[ Control Limits (+ 2 Standard Deviations) ]
10 -1
08 | - \.__” -@ ,,....._.. — e e o ~—.~~~ o o e 4t . —— —— e ,;.,_. o e e o
X e o ° T e e e e ¢ ®
0.6 -
-
(S 5 J
"4
-
\ 0.4 — =
b0
S 1 | L1 1 | ! | 1 | L1 1 ] | ] 1 11 ]
«
(8] 1.2 T T T T T T T T T 1 T T T T T T T T T
> - . -
o Warning Limits
T Q0 e, s e —. -
~
08 e . ® o . . . 4
® —
B [ ) " o . Py Py | ® ® o ©®
0.6 _ B T e e e (e et e o —— e om0 0 e oo e gy G b4 T A RIS AP -
04 .
] ] [ 1 | | | ! 1 l ] I \ ] 1 ] | 1 |
Ab a® .~.$ A% A A%\ ad s% P .@ A A% A% o0 R A
36' 03_36 0“ ‘5 $ ': 156 QV ol y‘& 0‘09 ‘\f’ ‘Q:Q“' % ‘J’ Q‘) @,0‘3 0" ‘L 01 06 01_99 VQG’
Test date
e 7-day IC,, = 25% inhibition concentration. An estimation of the potassium chloride concentration
which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).
-———— Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)
— — — Control Limits (mean logarithmic IC,¢ £ 2 standard deviations converted to anti-logarithmic values)
——.— Laboratory Warning Limits (mean logarithmic IC,; £ 2 coefficent of variations converted to anti-logarithmic values)
------- USEPA Warning Limits (mean logarithmic IC,; + S, .. converted to anti-logarithmic values,
S,,s = 75" percentile of CVs reported nationally by USEPA)
o N\

Kalley € Kesnan:

A
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Pimephales promelas
Chronic Reference Toxicant Control Chart
Source: In-house Culture

CT = Central tendency of the IC;g values,
$ = Standard deviation of the ICys values.
Control Limits = Mean logarithmic IC; ¢ 2 standard deviations converted to anti-logarithmic values.

Warning Limits = Mean logarithmic ICy5 ¢ 2CV or 5,55 converted to anti-logarithmic values.
Sazs = Standard deviation corresponding ta the 75™ percentile of CVs reported nationally by USEPA (S, ;¢ = 0.38).

CV = Coefficient of variation.

o Log;, Conversion Anti-logarithmic Values (g/L KCI)
Teg‘gnumber Test date 7-day ICy5 Laboratory Calculated CV 75th Percentile CV
(<) ToxCal Determination] 7-day ICy5 CcT S cT Control Limits Warning Limits Warning Limits
(g/L KCl) CT-25 CT+2S Ccr-2¢cv CT+2¢V CT-Spzs CT+S,75
1 02-06-18 0.7951 -0.0996 -0.1377 0.0260 0.7283 0.6461 0.8211 0.6154 0.8557 0.4516 1.0051
2 03-06-18 0.7002 -0.1548 -0.1387 0.0263 0.7266 0.6437 0.8201 0.6126 0.8552 0.4505 1.0027
3 04-03-18 0.6973 -0.1566 -0.1411 0.0256 0.7225 0.6423 0.8128 0.6115 0.8474 0.4480 0.9971
4 05-08-18 0.7204 -0.1424 -0.1429 0.0243 0.7196 0.6435 0.8048 0.6138 0.8380 0.4462 0.9931
5 06-05-18 0.7512 -0.1243 -0.1451 0.0200 0.7160 0.6530 0.7852 0.6280 0.8126 0.4440 0.9881
6 07-10-18 0.7808 -0.1075 <0.1429 0.0216 0.7196 0.6514 0.7950 0.6248 0.8244 0.4462 0.9931
7 08-07-18 0.7690 -0.1141 -0.1410 0.0225 0.7228 0.6518 0.8015 0.6245 0.8317 0.4481 0.9974
8 09-11-18 0.6884 -0.1621 -0.1432 0.0222 0.7191 0.6491 0.7967 0.6217 0.8270 0.4458 0.9924
9 10-09-18 0.6735 -0.1717 -0.1442 0.0231 0.7175 0.6452 0.7979 0.6167 0.8296 0.4448 0.9901
10 11-06-18 0.6673 <0.1757 -0.1444 0.0234 0.7171 0.6440 0.7986 0.6152 0.8307 0.4446 0.9896
11 12-04-18 0.7740 -0.1113 -0.1419 0.0241 0.7212 0.6454 0.8060 0.6160 0.8388 0.4472 0.9953
12 01-08-19 0.6882 -0.1623 -0.1434 0.0245 0.7188 0.6422 0.8045 0.6123 0.8380 0.4456 0.9919
13 02-05-19 0.7232 -0.1407 -0.1442 0.0240 0.7174 0.6422 0.8013 0.6126 0.8344 0.4448 0.9900
14 02-05-19 0.6837 -0.1651 -0.1442 0.0240 0.7174 0.6423 0.8013 0.6128 0.8343 0.4448 0.9901
15 03-05-19 0.7090 -0.1494 -0.1448 0.0240 0.7165 0.6416 0.8002 0.6119 0.8333 0.4442 0.9888
16 04-02-19 0.7064 -0.1509 -0.1446 0.0239 0.7167 0.6419 0.8003 0.6123 0.8333 0.4444 0.9891
17 05-07-19 0.7600 -0.1192 -0.1418 0.0234 0.7214 0.6478 0.8035 0.6193 0.8352 0,4473 0.9956
18 06-04-19 0.6892 -0.1616 -0.1417 0.0233 0.7217 0.6484 0.8032 0.6201 0.8347 0.4474 0.9959
19 07-09-19 0.6789 -0.1682 -0.1429 0.0240 0.7196 0.6443 0.8037 0.6150 0.8365 0.4462 0.9931
20 08-06-19 0.6912 -0.1604 -0.1449 0.0237 0.7163 0.6422 0.7989 0.6129 0.8317 0.4441 0.9885
Note; 7-day IC;5 = 25% inhibition concentration. An estimation of the potassium chloride concentration that would cause a 25% reduction in Pimepholes growth (calculated using ToxCalc).




Pimephales promelas
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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Test date
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L Control Growth, Coefficient of Variation {CV) or Percent Minimum Significant Difference (PMSD)
PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria »
Central Tendency (mean Control Growth, CV or PMSD) f;’m};:
. 95% Confidence Interval {(mean Control Growth, CV or PMSD # 2 Standard Deviations)
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o T e Pimephales promelas
g Chronic Reference Toxicant Testing, Test Acceptability Criteria
S Source: In-house Culture
8
ToxCal Determination Control Growth Control Growth CV Tast PMSD
Control Control Growth Test {mg/initial larvae) (%) (%)
Test number| Test date Survival Maan cv MSD PMSD cT 95% Confidence Interval (<3 95% Confldence Interval [5] ~95% Confidence Interval
(%) {mg/initial larvae) (%) (%) CT-2S CT+2S CT-25 CT+2§ Cr-25 CT+2S
1 02-06-18 100 0.772 8.4 0.0815 10.6 0.651 0.538 0.765 5.6 0.5 10.7 106 5.0 16.2
2 03-06-18 100 0.810 4.7 0.0640 7.9 0.660 0.526 0.794 5.6 0.5 10.7 106 49 16.3
3 04-03-18 100 0.743 6.1 0.0836 113 0.668 0.534 0.802 5.8 0.8 107 10.7 5.1 16.3
4 05-08-18 100 0.576 4.9 0.0516 9.0 0.663 0.523 0.803 5.6 07 10.5 10.8 53 16.3
S 06-05-18 100 0.643 8.7 0.0892 154 0.664 0.525 0.803 5.8 0.7 10.9 11.2 4.8 17.6
6 07-10-18 100 0.678 3.9 0.08S50 125 0.669 0.535 0.803 5.6 0.5 10.7 11.3 4.9 17.2
7 08-07-18 100 0.692 6.4 0.0813 11.7 0.675 0.547 0.802 53 1.0 9.7 109 6.0 15.8
8 09-11-18 100 0.709 8.4 0.0680 9.6 0.678 0.551 0.805 5.5 09 10.0 109 6.0 15.8
9 10-09-18 100 0.973 6.8 0.0693 7.1 0.696 0.516 0.876 5.5 1.0 10.1 10.6 5.5 15.7
10 11-06-18 100 0.666 53 0.0744 11.2 0.693 0.513 0.873 5.5 0.9 10.1 10.6 6.2 15.1
11 12-04-18 100 0.705 6.7 0.0876 124 0.698 0.524 0.872 5.7 13 101 10.7 6.2 15.3
12 01-08-19 100 0.629 5.6 0.0758 121 0.699 0.528 0.871 5.6 13 10.0 10.6 6.1 15.1
13 02-05-19 100 0.871 7.1 0.0929 10.7 0.7207 0.519 0.895 5.8 1.6 101 10.5 6.1 149
14 02-05-19 100 0.856 39 0.0671 7.8 0.718 0.522 0.914 5.6 14 9.8 103 5.8 14,7
15 03-05-19 100 0.773 7.3 0.1141 14.8 0.725 0,532 0.919 5.7 1.4 10.0 106 5.8 15.4
16 04-02-19 100 0.762 9.1 0.1406 18.4 0.730 0.539 0.922 59 14 104 111 5.3 16.9
17 05-07-19 100 0.670 6.3 0.0763 1.4 0.727 0.534 0.920 6.1 17 10.5 113 5.7 169
18 06-03-19 100 0.694 3.8 0.0602 8.7 0.725 0.532 0.919 6.2 24 10.0 11.2 5.4 16.9
19 07-09-19 100 0.676 9.0 0.0794 11.7 0.725 0.532 0.919 6.5 3.0 10.1 113 5.8 16.9
20 08-06-19 100 0.645 4.3 0.0551 8.5 0.727 0.537 0.917 6.3 2.8 9.9 11.1 5.5 16.7
Note: Control Survival = USEPA minimum test acceptability criteria 2 80% survival.
Cantrol Mean Growth = USEPA minimum test acceptability criteria 2 0.25 mg/surviving larvae.
CV = Coeffisient of variation {or control growth.
USEPA maximum CV guidance criteria (90" parcentile) < 20%
MSD = Minimum significant difference.
PMSD = Percant minimum significant difference.
PMSOD Is 3 measure of test precision. The PMSD is the p difference b the control and that can be declared statistically significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10" parcentile) > 12%.

Tha lower PMSD bound tepresents a practical limit to the sensitivity of the test method and is not a minimum acceptance criteria.

Upper PMSD bound

ptance criteria determinad by USEPA (90" percentile) € 30%.
CT = Central tendency of the growth, CV or PMSD values,
$ = Standard deviatian of the growth, CV or PMSD values,
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.. Enviraomental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Test
(EPA-822-R-02-013 Method 1000.0)

Species: Pimephales promelas

PpKCICR Test Number: 55

Page 1 of 6

Dilution preparation information: Comments:
KCI Stock INSS number: INSS 1B\
Stock preparation: 50 g KCW/L:
Dissolve 50 g KC1 in 1-L Milli-Q water.
Dilution prep (mg/L) | 300 450 600 750 900 1050
Stock volume (mL) 12 18 24 30 36 42
Diluent volume (mL) 1988 1982 1976 1970 1964 1958
Total volume (mL) 2000 | 2000 2000 2000 2000 2000
Test organism information: Test information:
Organism source: In-house culture Randomizing template: Newow
Age: < 24-hours old Incubator number and 18
shelf location:
Spawn date: 34 Artemia CHM number: CHM1048
Hatch dates and times: 04+ 05411 W30 TO Drying information for weight
08-0b-19 0SSO determination:
Transfer vessel information: pH= §&.11. S.u. Date / Time in oven: olad-a of1d
Temperature = 1.‘(-"\ °C Initial oven temperature: Lo ( ‘
Average transfer volume: <0.25mL Date / Time out of oven: |pgau-\at 0§10
Final oven temperature: LA (
Total drying time: Anoss
Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
or termination batch used
Time Analyst Time Analyst Time Analyst
0 08-06-19 06060 v \LOO 088D n 0£-0v-14 8
g vy [ ,
1 080719 | oo ‘ oo | ) 0dcd | M 68-0-1a R
2 08-08-19 Ol iy i\ 0430 & 08-05-14 A
v ' L]
3 08-09-19 Dlond )\ RIS oft n 0%-05-1A A
~ Ve \ A
‘ 08-10-19 | oo iy Vhod \( 0ADG U [o8.04
5 0811119 | Mmoo W | Vdon A 0Aed Y| ot-qind
6 08-12-19 | swep 0 100 g|\ 0100 « 6¢-n4
7 08-13-19 000
o
Control information: Acceptance critesia. | Summary of test endpoints: ¥
% Mortality: of. <20% 7-day LCso(mg/L KCI) % |8
Average weight per initial larvae: 0.b4$ i NOEC (mg/L KCI) 00
Average weight per surviving larvae; | O.w¥ § 2 0.25 mg/larvae LOEC (mg/L KCl) )
ChV (mg/L KC)) ¢10.8
LIC2s (mg/L. KCI) val. L
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Envirsrmental Trsting Salutions, inc.

Species: Pimephales promelas

Page 2 of 6

PpKCICR Test Number: 55

Survival and Growth Data

Day Control 300 mg KCV/L 450 mg KCVL
A B C D E F G H 1 J K L
0 o fiw|w|{w]w|{w{w]|]iw]w]w]|1w]Iio
! o/ |/ |0 (o] [to |toJ/0 ([0 [0 |ID
2 (ol Jwl|to Jto |l |tojtofd]|ld ]| 1D
3 tof1o | 10| to] to| to] tof ro] rof 0] tofip
! o |10 [1o | o] wfto [to [wo]w]io]w]w
5 wo| 10| wliolro|o|so]w [to] ta]to |10
¢ o] Vo to o) pg|to |10 |L(O D | |[ID [ID
! m|w|n|]|m|iofro|rofto|ro] ]
A = Pan weight (mg) W /b ,bg_ ® Q I)J ,‘
Tray color code:: __'fQL&*_%{_(gﬂ 06 ’).(D A 40 7 9.\ () A\ 4 < ’g}
Analyst: _ Y - . o . * . . . . . K
A O TS Sl (A [\l Nl A R T
:;;as:: ""'Xi“ eight (me) 7LSA (1243 (2918 | 2824 |2 36| 3.8\ 2288 223 . 05| 2328 | 28 4\ 2201
Date: YV oRAS-\}
C = Larvae weight (mg)=B-A
Hand caleulated. LS9 | el 6ol (bSY 15D 444 (2.3 | R 28 | L1 |14 (6. 86 7,04
Analyst: ‘AJ\
Weight per initial sumber of larvae (mg)
= C/ Initial number of larvac
Nl N : | O o
Hand calculated. “,3‘ \}I'\ S N ,';J”’ ‘e.k %'%' ‘g,\' I\ ,Q‘N &0 N
Analyst: J\ Q o o o o o 0 0 Q' o' o o
Average weight per initial | Percent R
number of larvac (mg) ;::;c:;::nhol 0.LU\S 0.81b -26.b 7. 0.121 ~\12.8 7.
(%)

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

Comments:
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Yesting Sof Int.
Species: Pimephales promelas PpKCICR Test Number: 55
Survival and Growth Data
Day 600 mg KCVL 750 mg KCI/L 900 mg KCVL
M N 0 P Q R S T U \4 W X
0 10 10 10 10 10 10 10 10 10 10 10 10
' ' A CH Py
1 o) to|to |0 |to Jlo | tp|/p ] ¢ at| g a1
2 wol|wn|lwnlwo]w|lo|n|w]e|q]|e |4
3 w|w|w|w]|m|w||w]le [4] Y4
4 joltol wf{in|mw|iofio o] g s 1|1
W K| 3K A KT
5 o 1o |10 [ ] A YA QY S S
6 iv 1o [10 [o | o et g® S’l 106 | s|s
A \ '-* L
7 oo [nlw]sSle|s | <] HY
A=P igh )
Tray :::lc‘n:'egd::.(m g)ﬁggﬁ green 5‘\ %\ ‘g,\ 6;\ ol 60% 6\0\ o+ $ 6(0 /\'b b‘b%-
Analyst: ) . . ) » . . . . .
b ST AL Co AN T 1 R O R o W N
B = Pan + Larvac weight (mg)
*‘"ﬂ'yn& e 2040 [12.90[20.8% |22,48 Tl-bb 1931 [18.66 | W6V 116 [ie.b) [4502 [ 1628
Date: 08-\S-19
C = Larvac weight (mg)=B- A .
Hand caleulated. M3 108 [ (128 JU [T (3T (8,05 [t | 200 [3A 1l
Analyst; ““
Weight per initial number of larvae (mg)
= C/ Initial number of larvac - - ™ N A A o v N o v
Hand calculnted. AL &3’ RSP W A L IO IR B
Annlyst: \ o‘ o. o. Do o. °l 00 IQ‘ . 0- D‘ 0.
Average weight per initial | Percent
ber of | ducti
numberofiarvac(mg) [ reduction | g 438 [ -w.5T | 6M3) 3.2 0.186 [ W27
(%)

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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. Envisonmental Testing Sclutions, inc.

Species: Pimephales promelas PpKCICR Test Number: 55
Survival and Growth Data
Day 1050 mg KCI/L
Y Z AA | BB
0 10| 10| 10| 10
1 _‘aA bqo\. .lse\ ."u\
2 - g A [
3 4
1 s s
4 WA WA W\
Ll le D
5 Al WA 3K |
DS DN
6 7:'\ \‘A. \"‘k \
s\ LN [
7 vl o t | o
A = Pan weight (mg) 6
Tray color code:: fg est %{ een 6 dp -". Q’b o
Analyst: TS v » - 'y
Date: _ 07-31-19 \ o \(b *
B =Pan + Larvae wcigll't (mg) q 4
Analyst: \ A0 [~ L —}
Date: bl T 3I1 e M‘a‘i gmﬁr ®
C = Larvac weight (mg)=B-A
Hand calculated, o “’q 0-'“ __-"J. .
Analyst: 3’( L0 X Gala
Weight per initial number of larvae (mg)
= C/ Initial number of larvae \
Hand calculated. Qc)\ O pA O
Analyst: GV\' o 0
Average weight per initial | Percent
number of larvac (mg) reduction 0. o q4.8 7’
from control
(%)

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

Comments:

tndapendant
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Statistical Analyses

. Environmantl Tastog Salutions. ine.

_— _ Larval Fish Growth and Survival Tost-7 Day Survival
Start Date:  8/6/2019 TestID: PpKCICR Sample ID: REF-Ref Toxicant
End Date: 8/1372019 Lab)D: ETS-Envir, Testing Sol. ~ Sample Type: KCL-Potassium chloride
Sample Date: Protocol: FWCHR-EPA-B21-R-02-013 Test Species; PP-Pimephales promelas
Comments:

Conc-mgiL 1 2 3 4

D-Contro! 1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000

450 1.0000 1.0000 1.0000 1.0000

600 1.0000 1.0000 1.0000 1.0000

750 0.5000 0.8000 0.5000 0.5000

900 0.3000 0.3000 0.2000 0.2000

1050 0.1000 0.0000 0.1000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L.___Moean__ N-Mean__Mean Min Max CV% N Sum__ Critical Rosp Number
D-Control  1.0000 1.0000 1.4120 1.4120 1.4120 0,000 4 0 40
300 1.0000 1.0000 1.4120 1.4120 1.4920 0.000 4 16.00  10.00 0 40
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00  10.00 0 40
600 1.0000 1.0000 1.4120 1.4120 1.4120 0000 4 16.00  10.00 0 40
°750 0.5250 0.5250 0.8106 0.7854 0.8861 6.210 4 10.00 10.00 19 40
‘800 0.2500 0.2500 0.5216 0.4636 0.5796 12838 4 1000  10.00 30 40
°1050 0.0500 0.0500 0.2403 0.1588 0.3218 39.161 4 1000  10.00 38 40
Auxiliary Tests Statistic Critical Skow Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.84579 0.896 0.20611 0.43364

Equality of variance cannot be confirmed

Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
Steel's Many-One Rank Test 600 750 670.82
Treatments vs D-Control

Maximum Likalihood-Probit
Parameotor Valuo SE _ 95% Fiducial Limits Control Chi-Sq _ Critical P-value Mu Sigma Iter

Slope 14,4714 1.81435 10,9153 18.0275 0  4.28481 5.48773 0.36883 2.89916 0.0601 5
Intercept -36.055 5.27632 -47.296 -26.613
TSCR _ 10
Point Probits _mplL__96% Fiducial Limits 09 ]
ECO1 2.674 547,521 478.464 596.007 -
ECO5 3.355 610.229 550.897 652.032 0.8
EC10 3,718 646.544 593.377 684.613 071 g
EC15 3.964 672.258 623.507 707.925
EC20 4.158 693.423 848.221 727.377 3067
€C25 4.326 712.11 669.888 744.84 Sos: )
EC40 4.747 761.463 725693 792.57 o
EC50 5.000 792.785 759.384 825.681 b
ECS0 5253 B25.396 792,59 861.963 031
EC75 5.674 8826 84638 930.927 02]
EC80 5.842 906.386 867.417 961.249 <1
ECB85 6.036 934.921 891.911 998.611 0.1
EC90 6.282 972,105 922.802 1048.61 0.0 . . J“‘
EC95 6.645 1029.95 969.643 1128.74 1 10 100 1000 10000
Eco9 7.326 1147.62 1061.45 1298.81 Dose mg/L
Dose-Respense Plot
1 © < Q
0.9 3
0.8 4
0.7 flasoirs
E o St
-i 0.6 3
& 0.5
Zoa:
™ 03]
0.2 3
0.1 -
4
[+]

300
450 4
600 -
750 4
900
*1050

D<Conil 4+
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Statistical Analyses

N c—————
.} emorcmnena) Tesang Schiuons bnc. ~

Larval Fish Growth and Survival Test-7 Day Growth

“Stari Date:  8/6/2018 TestID: PpKCICR Sample ID: " REF-Ref Toxicant
EndDate:  8/13/2019 LabID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chioride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Commenls:

Concmglt. 1~ 2 3 4

D-Control  0.6540 0.6670 0.8040 0.6540
300 0.7530 0.8490 0.8340 0.8280

450 0.7170 07420 0.6800 0.7690

600 0.7360 07090 0.7680 0.7330

750 04340 0.4370 0.3470 0.5050

900 0.2160 0.2110 0.1380 0.1760

1050 0.0640 0.0000 0.0710 0.0000

Transform: Untransformed - 1-Tailed Isotonic
Conc-mg/L. _Mean N-Mean Mean _ Min Max CV% N t-Stat Critical MSD __ Mean__N-Mean
D-Control  0.8448 1.0000 0.6448 0.8040 0.6670 4319 4 0.7314  1,0000
300 0.8160 1.2656 0.8160 07530 0.8480 5260 4 -7.117 2280 0.0551 07314 1,0000
450 07270 1.1276 07270 06800 0.7690 5206 4 <3418 2280 00551 07314 1.0000
600 0.7380 1.1446 07380 07080 07680 3.269 4 -3.875 2280 00551 07314 1.0000
750 04308 0.6681 0.4308 0.3470 0.5050 15031 4 0.4308 0.5889
900 D0.1855 0.2877 0.1855 0.13%0 0.2160 18269 4 0,855 0.2536
1050 0.0338 0.0523 0.0338 0.0000 0.0710 115780 4 0.0338 0.0481
Auxiliary Tests Statistic Critical Skew __ Kurt
Shapiro-Wilk's Tes! indicales normal distribution (p > 0.01) 0.92853 - 0.844 -0.7738 -0.2669
Bartlelt's Test Indicates equal variances (p = 0.78) 1.08534 11.3449 :
Hypothesis Test (1-tall, 0.05) NOEC LOEGC ___ChVv v MSDu MSDp _MSB MSE__ F-Prob dat
Dunnett’s Test 600 >8600 0.0551 0.08547 0.01964 0.00118 1.3E-04 3,12
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point mglL sD 95% CGL(Exp) Skew
1Cco5 61824 1811 597.45 623,37 -9.1870
IC10 836.49 484 61576 646.73 -0.5669
IC15 654.73 5.83 631.77 670.10 -0.0862
IC20 672.98 7.09 64745 68346 0.1004
IC25 691,22 8.50 663.48 716,83 0.1633
1C40 745.05 1271 704.59 784.07 0.0435
icso 789.77 1370 727.95 82064 -0.7916

o 500 1000 1500
Dose mg/L

Dose-Response Plot

1-1ail, 0.05 level -
of significanca f:‘:-"_::

3004
450 4
600
750 4
9004
1050

D-Contral
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. Envirenmental Testing Salutlons, Inc.

Species: Pimephales promelas PpKCICR Test Number: 55
Daily Chemistry:
Day
(Analyst identified for cach day, performed pH, D.O. and conductivity measurements only.)
1 2
Analyst | MS HS
Concentration | Parameter D
PH (5) SN T
DO (mg/L) 33 7.7
Conductivity T
(umhos/cm) L 3k
CONTROL *Alkalinity P
| (mg CaCOy/L) | wo L
*Hardness i ; 8? B
{mg CaCOs/L) bl T eI G et
*Temperature °C) | 4., & w.b W1 %t 4.8 ™ .R
pH (5.U) 8o | oz | 777 | 345 | 998 | Aul
400 o KOUL DO (mg/L) 9 3= T K EL)
mg ra— B e b S
(]l‘:'ll:h(:':,cl‘l,‘ll)ty ‘ew AR 8?5 [l 850
*Temperature (°C) W. ¢ a1 .4 a-S W
pH (S.U.) 8.0% 73 797 472 4.7
450 me KCUL DO (mg/L) 14 17 8o 9 | Fo
mg Conductivi T S
(mbogiem) 020 | - |wzo I Nme | .
*Temperature (°C) ;-\. 94 A ’\.‘Lé W\.S Vsl AN
pH (S.U) 603 | 780 126 173 19% ’-},ilo
600 mg KCVL tme ) 34 13 i B0 ‘-77 T ; “""‘\"l' ’
" Gumhogiem) l3so | Jewo |
“Temperature (°C) | W j S | .8 1 WS
PH (5., 9OZ | 380 |25 [ I 37| 459 |
150 e KL DO (mg/L) [Xe) 1.7 &\ L J.e G.o 1S
mg Conductivi T "I IS g T
(u(::h:;x;y \voo H leto e \
*Temperature (°C) .4 § M.§ W
pH (S.U.) 8ol | Js0 s J¢q
500 me KCIL DO (mg/L) 2.0 1.8 A | 3.9
mg Conductivit o T
(smhos/em) 180 | S
*Temperature (°C) ™ -4 R M.& .1
pH (5.U) 0.9]) 179 A 137
050 me KCUL DO (mg/L) 8.0 13 AU 3.8
mg Couductivi | e T cT T R
(p'::h:sc/cr‘:)ty A0 i dzse s | 20 ARG
*Temperature °C) | Y\.94 WM 4.1 -1 75\-1 ;\-“ﬂ
Initial Final Initial Final Initial Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page |,
Alkalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: .
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\ ..
' Environmental Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 55

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

Analyst
Concentration | Parameter D T S
pH (S.U.)
DO (mg/L)
Conductivity
(umhos/cm)
CONTROL | *Alkalinity
| (mg CaCOy/L)
*Hardness
_(%gCaCO;ItL) .
*Temperature
Q) WA
pH (5.U) 35 | yew | Yauv 352|748
CDo ‘:mg/L) no b3 XV, e KD
i ; = o
300 mg KCUL | omuetiviy SuMd [ | 8B | ]ess
*Temperature o WA .4 .8 ~+\.1
(OC) - . e - -
pH (5.U.) AAad 35V | ALY |3s2 244
lcwo (mg/L) 0.0 1.5 2% *\ &)
g 2 B2 S—
450 mg KCI/L an::h::/;:)ty W20 | 1 uwapo .. |20
(o'g,mperature WG Rt Pu| A ~\ A .
pH (S.U) s Qe | 349y [t |
cDo ;ms'l-) 3.1 }S 1 | A 81
tivi SRR o
600 mg KCUL | o ety B3 | dwego | ke o .
;‘gmperature o ~.g 1%.0 | W4 . WA 2S-0 214
pH 5.0) Y [ASe | 148 |34 |80 | 1A | J7. | 462
20 tnel) 64 [ Av | AF |32 | fo  lez | J6
i b g ! ; N T
750 mg KL, | Conductiv wao || I wo | . lwew I lwse f
:,gmpmf"'e W | e | soo (W4 | W 1s-\ 8.0 | w.¢
pH (S.U.) Aqd TS | 444 e 8o 15 |49 187
Igo ;mg/L) 8.\ Yo 0, 12 241 2L 8.2 e
WOmg KCUL | -0 ey 1830 ﬂ —Jwaw | .. J9so k. Mo |
et adA | e | seo | WY g | WA | o | wé
pH (5.U) s |4 _%)_qq 355|299 | 7% Z 7
cDijgt/'l;?‘ 8.\ f| ¥¥ g 113 19 3.5 Rz 6
‘onductivi D TN T T
1050 mg KCUL | Comevly | A % 2o Jaro | Jago | ...
:o'tl:‘:mperature M- e 1S.0 .4 .8 . ¢ %.0 241
Initial Final Initial Final Initial Final Initial Final

Reviewty ¥ emperatures perforned at the time of test initiation, renesval or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
valer € kexmaop Ik alinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: .
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T memm e Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

A\
Environmental Testing Solutlens, Inc.

Source: In-house Culture

1.14 T 5t T =T T T =T kT 0T T
1.12 Control Limits (+ 2 Standard Deviations) .
L i i s .
1.10 e » o -
D e s i j
108 * ® o » o ° o
o o o e st W ° ]
1.06 |- . - .
& L0 T e e e i e e e e e = N
= X _
i
~ 1.02 - -
0 A T (NN (NN NN N AN Y (R N N N MU N SN U SN S N
U”N’ E ok 1 sl e T g & F s ol =Tt = 4 ol 3
> 1.15 bs .....................'.....................,..,.. ................................. R
- Warning Limits
'{ B -
110 - g @ TR
e akly v bt il e - - ® 8 ~ f
- N — R ] 4
NSNS - - -9 e ®
1.05 - . AT P - -
1.00 5 ST o s .
0.95 L1 l 1 fooobue B ol e E T s e [HE TR MO NN N B |
: AD A% 2D _AD A% Ab A% 4P \?’ A2 AP AP AP x A2 (A% g% A
0’5 0‘5 c, 60‘: o -\,0 Q’\ 9 \- Q‘) 09 &06 _Lg& 0& 1’0‘) ‘LO‘) 30‘) 0& "l- ol 6‘0 1‘ o2 _06
Test date
o 7-day IC,, = 25% inhibition concentration. An estimation of the sodium chloride concentration

which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).

Central Tendency (mean logarithmic IC,; converted to anti-logarithmic values)

- Control Limits (mean logarithmic IC,, * 2 standard deviations converted to anti- -logarithmic values)

Laboratory Warning Limits (mean logarithmic IC,; * 2 coefficent of variations converted to anti-logarithmic values)

USEPA Warning Limits (mean logarithmic IC,s £5,

S

A10

converted to anti-logarithmic values,

= 10" percentile of CVs reported nationally by USEPA)

Arview by
Kelley E, Keenan:

A
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart
Source: In-house Culture

Log,, Conversion Anti-logarithmic Values (g/L NaCl)
Test date 7-day ICyg Laboratory Calculated CV 10th Percentile CV
ToxCal Determination |  7-day ICys cT S cT Control Limits Warning Limits Warning Limits
(g/LNacl) cT-28 CT+2S CT-2CV CT+2CV CT-Saz0 CT+Sa10
1 04-03-18 1.0835 0.0348 0.0273 0.0047 1.0649 1.0424 1.0880 1.0437 1.0861 0.9797 1.1501
2 04-03-18 1.0827 0.0345 0.0274 0.0048 1.0651 1.0420 1.0888 1.0434 1.0869 0.9799 1.1503
3 05-08-18 1.0822 0.0343 0.0275 0.0049 1.0655 1.0415 1.0899 1.0430 1.0879 0.9802 1.1507
4 06-05-18 1.0696 0.0292 0.0275 0.0049 1.0653 1.0415 1.0897 1.0430 1.0877 0,9801 1.1506
5 07-10-18 1.0694 0.0291 0.0276 0.0049 1.0656 1.0417 1.0900 1.0432 1.0880 0.9804 1.1508
6 08-07-18 1.0555 0.0235 0.0274 0.0050 1.0652 1.0409 1.0900 1.0424 1.0879 0.9800 1.1504
7 09-11-18 1.0682 0.0287 0.0276 0.0050 1.0655 1.0413 1.0903 1.0428 1.0883 0.9803 1.1508
8 10-09-18 1.0640 0.0269 0.0275 0.0050 1.0654 1.0412 1.0902 1.0427 1.0882 0.9802 1.1507
9 10-09-18 1.0589 0.0248 0.0273 0.0050 1.0649 1.0406 1.0898 1.0421 1.0878 0.9797 1.1501
10 11-06-18 1.0835 0.0348 0.0278 0.0053 1.0660 1.0404 1.0922 1.0420 1.0900 0.9807 1.1513
11 12-04-18 1.0655 0.0275 0.0280 0.0051 1.0667 1.0420 1.0920 1.0435 1.0899 0.9814 1.1521
12 01-08-19 1.0826 0.0345 0.0284 0.0053 1.0677 1.0420 1.0940 1.0437 1.0917 0.9823 1.1531
13 02-05-19 1.0871 0.0363 0.0286 0.0054 1.0680 1.0416 1.0950 1.0433 1.0927 0.9825 1.1534
14 02-05-19 1.0871 0.0403 0.0295 0.0058 1.0702 1.0419 1.0992 1.0438 1.0966 0.9846 1.1558
15 03-05-19 1.0705 0.0296 0.0298 0.0056 1.0710 1.0438 1.0990 1.0456 1.0965 0.9853 1.1567
16 04-02-19 1.1029 0.0425 0.0308 0.0060 1.0735 1.0443 1.1035 1.0463 1.1007 0.9876 1.1594
17 05-07-19 1.0940 0.0390 0.0318 0.0057 1.0759 1.0481 1.1044 1.0501 1.1017 0.9898 1.1620
18 06-04-19 1.0889 0.0370 0.0319 0.0058 1.0762 1.0480 1.1052 1.0500 1.1024 0.9901 1.1623
19 07-09-19 1.0737 0.0309 0.0324 0.0052 1.0774 1.0519 1.1035 1.0538 1.1010 0.9912 1.1636
20 08-06-19 1.0967 0.0401 0.0329 0.0054 1.0787 1.0522 1.1060 1.0541 1.1034 0.9924 1.1650
Note: 7-day IC; = 25% inhibition concentration. An estimation of the sodium chleride concentration that would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).
CT = Central tendency of the IC,s values.
§ = Standard deviation of the IC;s values.
Contro! Limits = Mean logarithmic IC;s + 2 standard deviations converted to anti-logarithmic values.
Warning Limits = Mean logarithmic IC,s + 2CV or 5,5 converted to anti-logarithmic values.
Sa10= Standard deviation corresponding to the 10™ percentile of CVs reported nationally by USEPA (Sp 0 = 0.08). -
CV = Coefficient of variation. Reviewso by




o — CeriOdaphnia dUbia
Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture

R e e I e e e L AL EN E B B B B By p
5% 3F o ol o
E Té’ 30 E P .t ® .~ e T TYT
g "q-, : o ® _ [ ) ) | It ° —w—© -"._— - -
= - —— T =7 T T e mrmem =T e Tt ]
o~ 25 F ]
& ,°g° - ]
R - ]
Eg 2OF :
556 - USEPA Minimum Acceptance Criteria (> 15 offspring per surviving female) ]
o ~— 15 . 4
10 SRS NN TR N T (N SN MR SR N SN N SR NN SR SR SN RN S R
T T T T T T T T T T T T T T T T T T T T ]
fc 407 ]
= .9_. - USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%) -
60 9 C ]
53 30 .
23 ¢ ]
g a [ ]
g2 f ]
- R R
2 E 10F o ey mmm e ]
5 ‘; [ St & —e— RS —ey 0—0 |
8 “ 0F -
A W R N NN NN NN N (N NN S NN SN NN SN NN N N S B h—
SO 77T 7T T T T 17 T 7 T T T T T T T T T T ]
i USEPA Upper PMSD Bound Acceptance Criteria (< 47%) h
40 - B
_ USEPA
b 30 |- | Lower PMSD Bound -]
a N (>13%) ]
g 20F .
10 F e I ]
: e S S S SR EEEE B
P JL N R - | R NN W N NN AN NN M N N | [T T T

S b D A% A _aB ® 9 49 A9 _a0 9 49 .40

0,_.03';,..0‘5':3.09 =r°1.~. S e 9"\3»9';»@‘;,0 \,ov"‘. G A > o 6»“-" S

Test date

] Control Reproduction, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum
acceptance criteria. ;
Central Tendency (mean Control Repraduction, CV or PMSD) f‘“
3?

- 95% Conf dence lonterval (mean Control Reproduction, CV or PMSD # 2 Standard Deviations)

mm L]
Kallay £ Keenan:

Reviewed
B Sumner
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T Ceriodaphnia dubia
- Chronic Reference Toxicant Testing, Test Acceptability Criteria
e
Sl i e Source: In-house Culture
]
© ToxCal Determination Control Reproduction Control Reproduction CV Test PMSD
i Control Control Reproduction Test {offspring/female) (%) %
Test number Test date Survival Mean cv MSD PMSD cT 95% Confidence Interval cT 95% Confidence Interval CcT 95% Confidence Interval
(%) (offspring/female) (%) (%) Cr-25 CT+2S CT-2S CT+2S Cr-25 CT+2S
1 04-03-18 100 28.0 4.5 1.729 6.2 30.1 272.3 329 53 2.6 7.9 6.2 47 7.8
2 04-03-18 100 31.8 5.5 2.108. 6.6 30.2 27.4 331 53 27 7.9 6.3 47 7.8
3 05-08-18 100 30.3 5.4 2,172 7.2 30.3 27.5 33.1 53 27 8.0 6.4 4.9 7.8
4 06-05-18 100 315 5.6 2.469 7.8 303 27.5 33.2 5.5 3.0 7.9 6.5 50 8.0
S5 07-10-18 100 28.8 4.9 1.598 5.5 304 27.7 331 53 33 7.2 6.4 49 8.0
6 08-07-18 100 313 3.0 1.806 5.8 30,5 272.7 33.2 5.2 3.1 7.4 6.5 5.0 7.9
7 09-11-18 100 29.9 5.8 1.943 6.5 30.5 27.7 33.2 53 3.1 74 6.5 50 7.9
8 10-09-18 100 29.5 8.2 1912 6.5 30.4 27.7 33.2 5.4 29 7.9 6.5 51 7.9
9 10-09-18 100 29.9 5.8 2.182 7.3 304 27.6 33.1 54 2.9 7.9 6.5 5.1 8.0
10 11-06-18 100 28.8 5.6 2.231 7.7 303 27.4 331 5.4 3.0 7.9 6.6 5.1 8.2
11 12-04-18 100 321 5.0 2.687 8.4 30.2 27.6 32.9 5.5 3.0 79 6.7 5.0 8.5
12 01-08-19 100 30.5 7.0 2.266 7.4 30.2 27.6 32.8 5.6 3.0 8.1 6.8 5.2 8.5
13 02-05-19 100 30.7 6.9 2.090 6.8 303 27.8 329 5.7 3.1 8.2 6.9 53 8.4
14 02-05-18 100 30.4 10.3 2.273 7.5 303 - 27.8 32.9 5.9 2.6 9.1 6.9 53 85
15 03-05-19 100 29.7 5.9 2.054 6.9 30.2 27.8 326 6.0 29 9.1 6.9 54 8.5
16 04-02-19 100 30.1 6.4 2.152 7.1 30.1 279 323 5.9 29 8.9 7.0 54 8.5
17 05-07-19 100 29.2 6.2 2.188 7.5 30.1 28.0 32.2 5.9 29 8.9 6.9 5.5 8.3
18 06-04-19 100 30.8 53 2.287 7.4 30.2 28.0 323 6.0 3.0 8.9 6.9 55 84
19 07-09-19 100 333 6.0 2.214 6.6 304 279 329 6.0 31 8.9 7.0 5.6 8.4
20 08-06-19 100 30.8 6.1 2.060 6.7 304 27.9 32.9 6.0 3.1 8.9 7.0 5.6 8.4
Note: Control Survival = USEPA minimum test acceptability criteria 2 803 survival.
Control Mean Repraduction = USEPA minimum test acceptabllity criteria 2 15 offspring/surviving female.
CV= Coefficient of variation for cantrol reproduction.
USEPA maximum CV guidance criteria (90"‘ percentile) <42%. NCDEQ maximum CV acceptance criteria < 40%.
MSD = Minimum significant difference.
PMSD = Percent minimum significant difference.
PMSD is 3 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 effiuent toxicity test,
Lower PMSD bound determined by USEPA (10" percentile) > 13%.
The lower PMSD bound represents a practical limie to the sensitivity of the test method and is not a minimum acceptance criteria.
Upper PMSD bound acceptance criteria determined by USEPA {90 percentile) < 47%. ecrsses
CT = Central tendency of the reproduction, CV or PMSDvalues, frapyeded

S = Standard deviation of the repraduction, CV or PMSD values,
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 232

Dilution preparation information: Commenls:
NaCl Stock INSS number: INSS 1 1€&4
Stock preparation: 100 g NaClL:
Dissolve 50 g NaCl in 500 mL Milli-Q water.

Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 2]
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: Test information:
Organism age: < 24-hiours old Randomizing template color: | J@UOWD
Date and times organisms were born ag-0b\&@ OWS “v0 0300 | Incubator number and shelf
between: location: '7_5\
Culture board: 30 A

Replicatenumber: | ¢ | 2 | 3 | 4 | 5 16 |7 |8 ]9 | 10§ YWTbatch: 0d-a-A
Culture boardcupnumber: | \ || DA [ VWO I} i IS
Transfer vessel information: pH=1 A¢ S.U. Temperature = S, | °C |} Selenastrim batch; o Y

L Average transfer volume (mL): <(.25 mL 0

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
termination time

0 08-06-19 0A\— 08019 I

! 08-07-19 AL 0§:0\\4 b 4‘

2 08-08-19 2a4S 0d:0%:-14 A }

3 08-09-19 020 04054 A J\‘

4 08-10-19 lood of - g1-¥ 4

5 08-11-19 088k 0k-0\-1% ]

o] osizo oavt logeemd | X |

7 08-13-19 oga— . ) )
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: O1. <$20% 7-day LCso(mg/L NaCl) | 9100
% Adults having 3" Broods: \00 7, 2 80% NOEC (mg/L NaCh) oo |
% Mortality: O1. <20% LOEC (mg/L NaCl) \2.00
Mean Offspring/Female: 30.4 2 15.0 offspring/female  } ChV (mg/L NaCl) 1098.8
%CV: L.\ <400% ICas (mg/L NaCl) 10461

‘tedepsadent
Review by
Kallay £ Kesnan:

I~
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A Envtronmemal Festing Sciutiant. Inc,

Independant
Review by
Matley E Saecam

M~

Species: Ceriodaphnia dubia

Page 2 of 6

CdNaCICR #: 232

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced A [s) 6 Ol 6 (&) ) O 0 0
Adult mortality USSR Y I A A i .
2 Young produced Ol O 0 0 (o} O 0 0 6 0
Adult mortality (S A Y A - Ul S S
3 Young produced O Q e (@) Q 0 (@) Q 0 (o)
Adult mortality [ O O I R I S I _ [ A [
] Young produced < \-\ S S S “\ N\ ) | "\
Adult mortality w | "~ | N ] ]
s Young produced A J\D |\B [vS]I0 [ Lol in][o [\ ]
Adult mortality w | (Y L Y Y S =
6 Young produced o [e) 60 (o] | © | O O |
Adult mortality | — - | \— — - — | — |
7 Young produced \VIW [ VA WD\ Y S \§ WV \_S_.
Total young produced »n | do 53 St N 1 1A | D 3 3L
Final Adult Mortality [ I I - N T
X for 34 Broods X | Yo L X A SO | K % 'S
spring

carried over with adult during transfer).

Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (0

Concentration:
% Mortality: o1.
Mean Offspring/Female: Ao.&
600 mg NaCVL Survival and Reproduction Daia
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced fa [®) O 0 O O O [o) 0 O
Adult mortality | ] | |- | o
2 Young produced (@) [e) 0O 0 0O [o) 0 alo 0O
Adult mortality Lo [T w [uw “ GO [ W B WO | W [
3 Young produced | o) 0O (o) 0 O ol O Ol o
Adult martality L I ) [ W S | o] U] O
4 Youngproduced | | | \5 dlSTsT s sT d9]/a]JV
Adult mortality O Vo e U O O
5 Youngproduced § \\ | VQ [ V2 | VR | vDH | 1| vd | 10 |12 ]| 1L
Adult mortality ! w o] U [V [ N B ] U] e
6 Young produced [») [o) [®) (@) 0 (@) 0 0l O (@)
Adult mortality Ul Ve wul O u| — |
7 Young produced L \§ 15111 ) § I_S'— 1S 171 1 S__ ! :
Total young produced XY 3\ 29 N | » 1Y R 3l a\ 3\
| Final Adult Mortali . I (- LY [ T N
Note: Adult mortality (L= live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 07,
Mean Offspring/Female: 32.
% Reduction from Control: | -3.3 /.
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Species: Ceriodaphnia dubia CdNaCICR # 232

800 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young praduced O O [A) Ol O 0O (@) o) lali il o
Adult mortality [ S L I N L W ] ] O] o
2 Young produced | O |l O] O O ol 6106 | O
Adult mortality U O O O O o o - -
3 Young produced O O (@) O Ol O O (o) 0O (o)
Adult mortality o | — | O] — L R o -
4 Young produced < . Sl S - N LI S[S[S
Adult mortality wl vl | w \ — — | Y I
5 Young produced v ] vin |y T 1O [ W\ S 10 | \D W\ S
Adult mortality | U B N | WG [ N | | A - | U I .
6 Young produced OO ) e (&) O O O10
Adult mortality L [ O R W | — | dJ o
7 Young produced \D W[ N Wy | ve M 1 S
Total young produced A 33N 2w DV 2 e 23S | BD 3D
Final Aduit Mortality L N L N N N N N B -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = camry over (offspring

carried over with adult during transfer).
Corncentration:

% Mortality: o1l
Mean Offspring/Female: | 31,71 |
% Reduction from Control: | - 2.4 7.

1000 m@ aCl/L Survival and Reproduction Data
. Replicate number
Day L 2 3 4 5 6 7_ 8 9 10
1 Young produced O nl O ) Al O Ol O 0 0
Adult mortality | \— | LU I ol W Vo
2 Young produced al O O 0 0 Ol O 0 O [0)
Adult mortality [ - o — [\ o | O ] — |\ -
3 Young produced ) (o) [») s} O | D [e) o) [e) [s)
Adult mortality ouooul e (- O]l ] O
4 Young produced < Jq [y \ J S 3 3 S S_—
Adult mortality vl | [ LU U] T U
3 Young produccd 1Y 10 | s\ 3 N0 10 ¢t [ 1D 4 n
Adult mortality A | | | - - W
6 Young produced O Al o 0 0 () ) (o) Old
Adult mortality Ol W v ]« [ | S
7 Young produced vl |\ (S | 1\ IS_ L 1L | 1S S |
Total young produced “+g| 2 [ 33| 30 3 29| 1L¢ 31 :5\{
Final Adult Mortality — | — | - - __ L_ _ [
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer),
Concentration:
% Mortality: [oX A
et Mean Offspring/Female: .D
atley £ Saemenn % Reduction from Control: Lol |
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Species: Ceriodaphnia dubia CdNaCICR #: 232

1200 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 3 9 10
1 Young produced Q O]l 0 6 61 O (8] OO 1O
Adult mortality ol O N N N
2 Young produced ol O O O o) (@) |l 610 ¢]
Adult mortality U I = R U B [ B U b e .
3 Young produced (@) 6|l O 0 [o) Ol & () (o) (o)
Adult mortality Ul U VT L
4 Young produced ] N YRS YN L e S \
Adult mortality A N | LU B U BN, L S
5 Young produced ol & ] A D ) S| 0] W
Adult mortality ol vliwvwl]l wl uwul ] O
6 Young produced | © Sclo |l 3 [ H I ®) O ©Jl0o |
Adult mortality Al N ] ] ] O O L
7 Young produced S ) L, _S_ s =1 a4 1 § o
Total young produced VA \ o 1 1 \ \a‘ \ & 51 \ b
Final Adult Morlality [\ N | \— | — —
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = camry over (offspring
carricd over with adult during transfer).
Concentration:
% Mortality: 01,

Mean Offspring/Female: 1L.8
% Reduction from Control: | Y6, 9 7.

1400 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Youug produced alo O O (o) O (@) o) (o] 0
Adult mortality oo | o ol LU | v w_ | |y -
2 Young produced Ol b (@) 0 0 O (@) 6l a 0O
Adult mortality o ]| G« (- | A ALY
3 Young produced o) &) 0 O 0 [e) [a) [s) O (@)
Adult mortality [ - |- — (A -
4 Young produced T \ A |\ T \ \ \ \
Adult mortality L W R A Al ] U O
5 Young produced 3 (o) Q 2| O 0O o) Q L T |
Adult mortality N Y Y ™ A Y " e
6 Young produced 0 \ (») Q 0O ! O O (oM o)
Adult mortality U O O] o ] O OO
7 Young produced \ (o} [} 0 T O O \ o (¢}
Total young prodnced v 2 L \\ \ r N I T L N
Final Adult Mortality L Y N I I L A A ..
Note: Adult mortality (L =live, D = dead), SB = split brood (single brood split between two days), CO = camry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 01
o Mean Offspring/Female: 2.9
Saawy % Reduction from Control: | A40.L7.

Kalley E Kesnan:

A~
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Chronic Reference Toxicant Test

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

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

Test number:

CdNaCICR #232

Test dates: August 06-13, 2019
Concentration Replicate number Survival Average reproduction Coefficientof | Percentreduction
(mg/L Nacl) 1 B 3 a 5 6 7 8 9 10 (%) (offspring/female) variation (%) from control (%)
Control 31 30 35 31 30 31 29 28 31 32 100 30.8 6.1 Not applicable
600 31 31 29 35 33 35 33 31 31 31 100 32.0 6.1 -3.9
800 31 31 34 29 31 30 30 35 33 33 100 31.7 6.1 -2.9
1000 28 30 29 33 30 31 29 28 31 34 100 303 6.6 1.6
1200 19 19 17 17 13 1Y 18 13 a7 13 100 16.5 15.5 46.4
1400 6 2 1 5 3 4 1 2 2 3 100 2.9 57.4 90.6
Dunnett's MSD value: 2.060 MSD = Minimurm Significant Difference
PMSD: 6.7 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD Is the minimum percent difference between the control and treatment that can be declared statistically
significant in 3 whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10"‘ percentile) = 13%.
Upper PMSD bound determined by USEPA (90" percentile) = 47%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b). The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a
minimum acceptance criteria.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-8-01-004 and EPA-821-B-01-005. US
Environmental Protection Agency, Cincinnati, OH.




; S Statistical Analyses

\ R
.- Environmental Testing Sakuttons, Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  8/6/2019 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 8/13/2019 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chioride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-mgl/L. 1 2 3 4 5 6 7 8 9 10

D-Contro] 31,000 30.000 35000 31.000 30.000 31.000 29.000 28.000 31.000 32.000
600 31.000 31.000 29.000 35000 33.000 35000 33.000 31.000 31.000 31.000

800 31.000 31.000 34.000 29.000 31.000 30.000 30.000 35000 33.000 33.000

1000 28.000 30.000 29000 33.000 30.000 31,000 29.000 28.000 31.000 34.000
1200 19,000 19.000 17.000 17.000 13.000 19.000 18.000 13.000 17.000 13.000
1400 6.000 2000 1000 S000 3.000 4.000 1.000 2000 2000 3.000

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L. __Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD _ Mean N-Mean
D-Control 30.800 1.0000 30.800 28.000 35.000 6.084 10 31.500 1.0000
600 32000 1.0350 32000 29.000 35000 6.074 10 -1.332 2287 2080 31.500 1.0000
800 31.700 1.0292 31.700 29.000 35.000 6.140 10 -0.999 2287 2060 31.500 1.0000
1000 30.300 0.9838 30.300 28.000 34.000 6,610 10 0,555 2287 2060 30.300 0.9619

*1200 16.500 0.5357 16.500 13.000 19.000 15452 10 15,871 2287 2080 16.500 0.5238
°1400 2900 0.0942 2900 1.000 6000 57.356 10 30.865 2287 2060 2900 0.0921

Auxiliary Tests Statistic Critical Skew __ Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.85068 1.035 0.20009 -0.6092
Bartiett's Test indicates equal variances (p = 0.87) 1.81472 15,0863
L-lypothasls Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu __MSDp MSB MSE F-Prob df
Dunnett's Test 1000 1200 1095.45 2.06035 0.06689 1421.35 4.05926' 7.7E-40 5,54
Treatments vs D-Control
Linear interpolation (200 Resamples)
Point mglL __ SD 95% CL Skew
1Co5 1005.43 28.3614 914.792 1019.97 -1.8546
IC10 1028.28 7.89191 1010.28 1041.48 -0.4520
IC15 1051.09 7.30185 1033.53 1062.52 -0.3950 1.0
IC20 1073.91 7.13193 1056.63 1086.42 -0.2653 0.9 ]
IC25 1096.74 7.4111 1080.84 111032 -0.0917 b
1C40 116522 103044 1147.72 11867 0,2473 038 1
1CS0 1211.03 11.3728 1188.69 1231.88 -0.1739 0.7 1
o 061
£ 05
[*] 4
2 044
& 0.3 1
0.2 1
0.1 1
0.0 ¢ T
-0.1 +—vr—r—r—r—r—r—r—r—r—y—r—r—
1] 500 1000 1500
Dose mgil.
Dose-Response Plot
40 ;
35 P
304 1-tai, 0.05 level
3 of significance f—-
E 25 3 Raviemad
E : Don Sansew
g 20 ] A
g
g 155
10
53
3
0

600 4

800 4
1000 4
°12004
*1400 44
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Species: Ceriodaphnia dubia CdNaCICR #: 232

Daily Chemistry:
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.) |
1
Analyst ;Hf " I’Q
Concentration Parameter R N
pH (S.U) 1S J.65 a2
DO (mg/L) 1.8
Conductivity
CONTROL (pmhos/cm) 4 31F
*Alkalinity
| (mg CaCOy/L) =4 | AN
*Hardness :
(mg CaCOYL) g ’ I :
*Temperature (°C) | "\4.§ 5. A &
pH (S.U) 8.0\ .20 I
600 me NaCIL DO (mg/L) Qe 3.6 1.8 .
mg Na Conductivity o e
(umhos/cm) \\"DD I e l‘-lS’o '
*Temperature °C) | =14 NS .0 A
pH (S.U.) .0V 3\ 193
800 mg NaCUL | Comamere N 20
mg Na Conductivity R
(pmhos/cm) o oo ) 1870
*Temperature (°C) WA S, W
pH (S.U.) 8.0\ Za1 B
1000 mg NaCV/L e 14 %1 - i
mg Na Conductivity T g
(pmhos/cm) Z“'\lo '- -] 21
*Temperature (°C) 5.0 WK .]
pH (S.U.) eoo | J.4at Ll
1200 mg NaCUL | Cormen 26| 13
mg Na Conductivity - FT T
(pmhos/cm) 2510 s ) 2620
*Temperature (°C) 8.0 4 5.0
pH (S.U.) 149 10 Ja\
1400 me NaClUL DO (mg/L) ¥4 39 19
mg Na Conductivity T T T i o
(umhos/cm) atal?o . __:]Roco t_ ... 12950 e . o s
*Temperature (°C) %.0 .\ 5.0 s qs.\ s-T
Initial Final Initial Final Initial Final

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

Yallay & Keanan:

N~ Page 89 of 90 SOP AT14 — Exhibit AT14.1, revision 11-01-14




Species: Ceriodaphnia dubia

Page 6 of 6

CdNaCICR #: 232

{Analyst identificd for cach day, performed pH, D.O. and conductivity measurements only.)

Day

Analyst ,/\., _____
Concentration Parameter . G
pH (S.U) 40
DO (mg/L) e %
Conductivi
(umhoglem) 32w
*Alkalini
CONTROL [ -Allalinty <%
*Hard
(mga Ca‘géi/LL g"‘
*Temperature ~N.4
C) :
pH (5.U.) Q90 .
DO (mg/L) Qo ¥) 2.2 98 Bo
2 nglh) : : 0 N ,; =2
600 mg NaCUL | o em) MO0 .. M0 S iwae JMbo
e a4 | asan ] w0 | s | A A€ | s
pH (5.U) ﬂ.ee‘? 4}.%\3 QAO 1;1{ 356 ?:”-76 .92
DO (mg/L) Y A 8" 3) Ly . .8 X
800 mg NaCUL | o o) e40 | |RA0 |  shew  f 2 e k-
e ] A | aso | WA s | oagg |l e
pH (5.U) "Ar.gj_ Va2 ’éﬂl 2;.% 245 [ 974 ‘g-%
DO (mg/L) ¥ 2 o | gq o |8
1000 mgNaCL | PPy 2900 | A0 | e . lezse [ -
Temperatrs [ qa | aaa | 144 | wa | g | WA | g | S0
pH (5.0, Y | 242 | Y40 |raz [#ac 2 | 775 | #9=
DO (mg/L 60 Heo Yo |$o Tes 18 |98 g o
2omgNacyL | E e 12330 | | Aao ) fasao | leem, |
;‘(l:‘)emperature 2.0 s-\ g T R BE NN OF 0 T W U NS 4
pH (5.U) 14° | 141 | A% |39r_ |#%e |49z ld75s | 3ae
DO (mg/L) o | ey 179 ) (= =X 38 &2
1400 mg NaCL, [ Condectivity T aau T 1 28e0 | s l( Tooo |
ot g | s | WA [ 6o | Ak | gD | a8 | vl
Initial Final Initial Final Initial Final Initial Final

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

analysis and transcribed to this bench sheet by:

Independent
Raview by
FKalley E Resnan;

A
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