T}

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

July 13, 2018

Chattanooga Environmental Field Office
Division of Water Pollution Control

1301 Riverfront Parkway, #206
Chattanooga, Tennessee 37402-2013

TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) - NPDES
PERMIT NO. TN0026450 - DISCHARGE MONITORING REPORT (DMR) FOR June 2018

Enclosed is the June 2018 Discharge Monitoring Report for Sequoyah Nuclear Plant. There were no
exceedances during the reporting period. The final report for toxicity sampling conducted at outfall
101, from May 13 — May 18, 2018, is enclosed. No adverse effects were observed. The corrected
May discharge monitoring report for outfall 101T is also enclosed. If you have any questions or need
additional information, please contact Millicent Garland by email at mrmoore@tva.gov or by phone at
(423) 843-6714.

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

Sincerely,

Site Vice President
Sequoyah Nuclear Plant

Enclosures

cc (Enclosures):

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TV_A ﬁ_E_QU_OY_AH_N!CLEAR _PL_AN_T A R N DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address., 1P OLEOX 2000 (3 el B W ToaT Ay R Fen
T TINTEROFFICEOPSSN-SQN) . . TN0026450 101 G F - FINAL
2 T LSS0DDY EDNOEIN-IPSEe. - o S E PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facilty__ _TVA - SEQUOYAH NUGLEARPLANT__ _ _ — —
Location _HAMILTONCOUNTY _ _ _ — — — — — — TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE ko
ATTN:Millicent Garland From| 18 | 06 | 01 | To| 18 | 06 | 30 , (2]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE((J#ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS e
TEMPERATURE, WATER DEG. SAMPLE HhrkRRR wewhkaa, 2 Sk, e 39.9 0 | 30/30 [RCORDR
CENTIGRADE MEASUREMENT ' 04
00010 1 0 PERMIT dekkkkkkk dekddkkkk ek Fekdkkdkkkk ek ddkdedk ok Req. Mon. DEG.C. CONTI | CALCTD
EFFLUENT GROSS Do DAILY MAX NUous
TEMPERATURE, WATER DEG. SAMPLE FRERTRES RERERREN o ERRREEEL ERAEREER 28.0 0 30/30 |MODELD
CENTIGRADE MEASUREMENT 4 04
00010 Z 0 PERMIT Khkkhhkk kR kkk sk Fkkkkkkk whhhkkkk 30.5 DEG.C. CONTI | CALCTD
INSTREAM MONITORING RrOm— DAILY MX NUous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE hiiin e A - i ey RERREIAY 26 0 30/30 | CALCTD
UPSTRM DEG.C MEASUREMENT : o
00016 1 S PERMIT Fkkkkkkk Fedkkkdkkk whhh wekkkkkkk Sekddkkdokk 3.0 DEG.C. CONTI | CALCTD
EFFLUENT GROSS i il DAILY MX NUous
FLOW, IN CONDUIT OR THRU SAMPLE SAEARENE 1863 oo i b ek -5 0 30/30 |RCORDR
TREATMENT PLANT MEASUREMENT -
50050 1 0 PERMIT Sk Req. Mon. MGD dedededddeddk dedededdkededk ok ek ke b CONTI |RCORDR
EFFLUENT GROSS izl DAILY MAX s
FLOW, IN CONDUIT OR THRU SAMPLE RNORRAAN el i RERERREE hkkhhhd 0 30/30 | CALCTD
TREATMENT PLANT MEASUREMENT s e
50050 1 0 PERMIT Req. Mon. Fekdedkdokk MGD Hkkkkkhk ek kdkkkkk khekkkhkk MGD CONTI | CALCTD
EFFLUENT GROSS VALUE REQUINSNENY | w5 AVO NUOUS
CHLORINE, TOTAL RESIDUAL SAMPLE bbbt WARRAERE i ERRAIARY I 23/30 GRAB
MEASUREMENT 0.016 0.035 19 0
50060 1 0 PERMIT dedededede ek & dedededek dek ek dedededededkk 0-1 0.1 MGI/L FIVE PER| CALCTD
EFFLUENT GROSS VALUE RS- MO AVG | DAILY MAX WEEK
TEMPERATURE - C, RATE OF SAMPLE e il 0.2 WERIAANSE RERRERES o 0 30/30 | CALCTD
CHANGE MEASUREMENT 62
82234 1 0 PERMIT Rkkkkkhk 2.0 DEG Hkkkkkkk | AR Rkkkkkk wh CONT! | CALCTD
EFFLUENT GROSS FR— DAILY MX | CHR w NUOUS
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penalty of law that this document and all attachments were prepared under' my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified glersonnel
Anthony L. Williams 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 : H
. = i information, tr':aainfgrmationysubmitted is , to the best Iof m;l knowiedlge anc; belief, 'true, accurate, ite Vice President 423 843-7001 18 07 11
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. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Flogard MS 6236 (max calc. was 0.033 mg/L, limit -- 0.20 mg/L), Spectrus BD 1500 (max calc. was 0.037 mg/L, limit -- 2.0 mg/L).

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TVA :_SE_QU__OH\H_ NHCLEAR _Pl_-_A;_’ﬂ ) DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address TP OTHON 008 JEmCSatacl s | L et g U
— —— (NTEROFFICEOPSEN-SQN) TN0026450 101 T F - FINAL
st PSOBDVM-DMSYOTN=S7a84 e - 4o 8 PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility _TVA - SEQUOYAH NUCLEARPLANT__ __
Location _HAMILTONGOUNTY _ _ _ _ _ — — — — NITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE o
ATTN:Millicent Garland From| 18 | 06 | 01 | To| 18 | 06 | 30 g [ ] L
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS AN
IC25 STATRE 7DAY CHR SAMPLE Rk Feddkdkick a Monitoring Fededkkdekk ek 23
MEASUREMENT -
CERIODAPHNIA Not Required
TRP3B 1 0 PERMIT Fkkkkkkk Fkkkkkkk ek 42-8 Kkhkkhkk Fhkkdkkk PERCENT SEMI COMPOS
EFFLUENT GROSS RECHITERAT MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE Rk Feddeieked A Monitoring Hekkdkdkok sk 23
MEASUREMENT 3
PIMEPHALES Not Required
TRP6C 1 0 PERMIT Sedededehkkek Fekkkkhkk S 42.8 dededokdd ko Fdkkkdkk PERCENT SEMI |COMPOS
EFFLUENT GROSS R MIMINUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT /'—‘_j
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified pefsonnel
Anthony L. Williams properly gather and evaluate the information submitted. Based on my inquiry of the on or o
persons who manage the system, or those persons directly responsible for gathering the g i
" y . information, the information submitted is , to the best of my knowledge and belief, trué.accurate, Vice President 423 843-7001 18 07 11
Site Vice President and complete. | am aware that there are significant penalties for submitting false informati SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations. AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ] NUMBER |YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was not sampled in June 2018.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TV_A o SEQU_OEH_ NHCL'.EA.R _PL_A_'!I o AR A DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 _ _ __ ___ _ _ _ _ _ _ _
=% (INTEROEFICEOPS®N-SQN). . .~ . — TN0026450 103 G F - FINAL
S ol SODDYEIDAISYSINIEGZOBAT = - b T o e PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility _TVA - SEQUOYAH NUCLEARPLANT
Location HAMILTONCOUNTY _ _ _ _ _ — — — — TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE g
ATTN:Millicent Garland From| 18 | 06 | 01 | To| 18 | 06 | 30 L] s
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS gl
PH SAMPLE [ Sk kdek o ke 5/30 GRAB
MEASUREMENT 6.5 6.7 12 0
00400 1 0 PERMIT Fkkkkkdkk Fhkkkhkk *k 6.0 Fekdkdkkk 9.0 (1] ONCE/ GRAB
EFFLUENT GROSS i i MINIMUM MAXIMUM WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE ekhihihd bt e > REEERERR <25 <25 19 0 1/30 GRAB
MEASUREMENT i
00530 1 0 PERMIT Fekkkkkkk dededek ik il Fekkdkkkk 30.0 100.0 MGIL ONCE/ GRAB
EFFLUENT GROSS REQInTRIT MO AVG | DAILY MX MONTH
OIL AND GREASE SAMPLE ek HRRERr I Tk <50 <5.0 0 | 1/30 | GRAB
MEASUREMENT : 19
00556 1 0 PERMIT Fekdkkkkk Fekdedkkkkk ok dededkdedk ke 15.0 20.0 MGIL ONCE/ GRAB
EFFLUENT GROSS - MO AVG | DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 1.022 1.114 03 FkkkdRR kRN Rk = 0 | 4/30 |INSTAN
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT Req. Mon. Req. Mon MGD dekkddeddk Sk kkkkkk dedekedkkdkk - ONCE/ | INSTAN
EFFLUENT GROSS REQUIREMENT | MO AVG | DAILY MX WEEK
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT T T
e >
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared undegfiy TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified gersonnel —
Anthony L. Williams properly gather and evaluate the information submitted. Based on my inquiry of the gerson or
rsons who manage the system, or those persons directly responsible for gatherjhg the : H
Wy e A i‘:\eformation, the information submitted is , to the best of my knowledge and belief true, accurate, ite Vice President 423 843-7001 18 07 11
Site Vice President and complete. | am aware that there are significant penalties for submitting false informatio SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA
TYPED OR PRINTED G el 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 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Name __ _TV_A ﬁE_QU_Oﬂ\H_ NE(_:LEAR_PL_AN_T P14, Y SN DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address. tROIBONPOOE = % & L
— o _(NTEROFFICEOPSSN-SQN)__ __ __ _ _ TN0026450 110 G F - FINAL
e L SS0DDY . DAISYRIN-GISBA L\ C PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility_ _TVA - SEQUOYAH NUCLEARPIANT__ _ _ _ —
Location HAMILTONCOUNTY _ _ _ _ — — — — — TORING PERIO ERPINENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE -XX i
ATTN:Millicent Garland From| 18 | 06 | 01 | To| 18 | 06 | 30 [
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS e
TEMPERATURE, WATER DEG. SAMPLE [ ek ek 4 O — [P—
CENTIGRADE MEASUREMENT 04
00010 1 0 PERMIT dekdkdkdk Fekdkdk ko il dededekdkdk ke ek deok de ke REPORT DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE A" DAILY MX uous
TEMPERATURE, WATER DEG. SAMPLE [R— T — - [— [ —
CENTIGRADE MEASUREMENT 04
00010 Z g PERMIT s dede ek ek ek ok dedededesk ek ek ek 30.5 DEGC CONTIN | CALCTD
INSTREAM MONITORING e s DAILY MX uous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE [P [r—— x T P—
UPSTRM DEG.C MEASUREMENT ™
00016 1 0 PERMIT sk kkdkkkkkk il dedkdkkd ke ok dededededek ok 5 DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE AEUTINT DAILY MX uous
FLOW, IN CONDUIT OR THRU SAMPLE Fedededkikkk 03 by’ s i it dedededekkdkk i
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT *kkkkkikk R‘q. Mon. MGD *kkkkkkk kkkkkkkk kkkkkkkk Ll CONTIN |RCORDR
EFFLUENT GROSS VALUE RSN DAILY MX uous
CHLORINE, TOTAL RESIDUAL SAMPLE Fededdikdd 2 et “ b
MEASUREMENT 19
50060 1 0 PERMIT deddkdekkd dekdkk ke b Fkkkkkkk 0.1 01 MGI/L Five per | CALCTD
EFFLUENT GROSS VALUE AR MOAVG | DAILY MX Week
TEMPERATURE - C, RATE OF SAMPLE Fkdk Rk Ak ke dkkk ko ek dkdk @
CHANGE MEASUREMENT 04
82234 1 0 PERMIT dedkededkdededek 2 DEGC Fkdkdkdkk ek dedek ek ek ek ek L CONTIN | CALCTD
EFFLUENT GROSS VALUE SRR DAILY MX uous
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT Sen
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared undermy TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified pérsonnel
Anthony L. Williams properly gather and evaluate the information submitted. Based on my inquiry of the pérson or
persons who manage the system, or those persons directly responsible for gatherirg the . :
s ; information, the information submitted is , to the best of my knowledge and belief, {rue, accur. ite Vice President 423 843-7001 18 07 1
Site Vice President and complete. | am aware that there are significant penalties for submitting false in n, SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ég]EJAE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Neme __TVA-SEQUOYAHNUCLEARPLANT _ DISCHARGE MONITORING REPORT (OMRI oo OME No. 2040.0004
Addross < B.OIBQRIDO0NE 5 T AR mEE TR BT T T
— o __ _(NTEROFFICEOPS-5N-SQN__ _ _ _ _ _ _ TN0026450 10 T F - FINAL
i s 2ODDOY - DRISV TN 37388~ T oo - s o PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility _TVA - SEQUOYAH NUCLEARPLANT
Location HAMILTONGOUNTY _ _ _ — — — — — — TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE | XX | ***
ATTN:Millicent Garland From| 18 | 06 | 01 To| 18 | 06 | 30
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANTEm
IC25 STATRE 7DAY CHR SAMPLE Tk Rk Fkdkk kR - Fkkkkkkk kkdkdk 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 O PERMIT Pr—— ek ke *kk 428 Pr— P—— PERCENT SEMI |COMPOS
EFFLUENT GROSS VALUE s <masibl MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE Fkkdddkk it i id ”, b dededkddkdkok
PIMEPHALES MEASUREMENT 2
TRP6C 1 0 0 PERMIT dedddkkkhk dedekkkok e i 42.8 Fedekkdekkk Rk hkkk PERCENT SEMI |COMPOS
EFFLUENT GROSS VALUE PPN MINIMUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT = :
REQUIREMENT ;
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penalty of law that this document and all attachments were prepared TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualif
Anthony L. Williams properly gather and evaluate the information submitted. Based on my inquiry of {fe person or
persons who manage the system, or those persons directly responsible for g: 2 2 :
= . information, the information submitted is , to the best of my knowledge and belidf, true, Site Vice President 423 843-7001 | 18 | 07 | 11
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.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT él(?)%AE NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Neme __TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT (OMR) (o o OMB No. 2040-0004
Addiess ROBOX2000 . =5 S ;. v o-T o -
— __ (NTEROFFICE OPSN-SQN__ TN0026450 118 G F - FINAL
e o SODIVEDIMDY IN TS84 PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility___TVA - SEQUOYAH NUGLEARPLANT__
Location _HAMILTONGOUNTY _ _ _ _ — — — — — ™ TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO | DAY
*** NO DISCHARGE -XX e
ATTN:Millicent Garland From| 18 | 06 | 01 | To| 18 | 06 | 30 e
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ALY
oxYGEN' D'ssOLVED (DO) SAMPLE FT 2222223 e e e de de e e “* Yo dede de e e e E2 2222223
MEASUREMENT 19
00300 9 0 PERMIT Fhkkkhkk Fedkkkkkkk ok 2 Fkkkkkkk Hhkk KKK MGIL TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS MINIMUM WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE Fkkdkkdk Fededekedk ok o Fekedededededeok Fkkkdkkk
MEASUREMENT 19
00530 1 0 PERMIT Sk Fkkkkkkk i Fededdkok ek Fedkhdkkok 100 MGI/L TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX WEEK
SOUDS, SETTLEABLE SAMPLE dededede e e e e Fedededede ek ke e *kkkkkkk dedkedekdekkk
MEASUREMENT 25
00545 1 0 PERMIT kkdkdkk dekkkkkk bt Fekekkdekkk Fdkkdkkk 1 ML/L ONCE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE " S e Hokkrn -
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT Req. Mon. Req- Mon. MGD Fededededd ok Fedededkdede ek Fkkkkkkk * ONCE/ | ESTIMA
EFFLUENT GROSS REQUIREMENT | 'MO AVG | DAILY MX BT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepare: TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that quafified personnel =
Anthony L. Williams 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 i - < :
bES " information, the in:ormaﬁonysubmmed is , to the best of my knowledge and Site Vice President 423 843-7001 18 07 11
Site Vice President and complete. | am aware that there are significant penalties for submitting fal SIGNATURE OF PRINCIPAL EXECUTIVE
including the possibility of fine and imprisonment for knowing violations. | T AREA
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




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

Name TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR)
Ackews POROXZNO _ ______ " " "7
— __ _(NTEROFFICEOPSBN-SQN__ TN0026450 101 T
— . SODBY-BAISY TN 37384 .. __ - PERMIT NUMBER DISCHARGE NUMBER
Facility _TVA - SEQUOYAH NUCLEARPLANT _ __ __
Location HAMILTONGOUNTY _ TORING PERIO
YEAR | MO | DAY YEAR | MO | DAY

From| 18 | 05 | 01 To| 18 | 05 | 31

ATTN:Millicent Garland

MAJOR

(SUBR 01)

F - FINAL

BIOMONITORING FOR OUTFALL 101

EFFLUENT

Form Approved.
OMB No. 2040-0004

** NODISCHARGE [ | *=
NOTE: Read instructions before completing this form.

PARAMETER

QUANTITY OR LOADING

QUALITY OR CONCENTRATION

NO.
EX

AVERAGE

MAXIMUM

UNITS MINIMUM

AVERAGE

MAXIMUM

UNITS

FREQUENCY| SAMPLE
OF TYPE

ANALYSIS

IC25 STATRE 7DAY CHR
CERIODAPHNIA

TRP3B 1 0
EFFLUENT GROSS

SAMPLE
MEASUREMENT

e dede de de e e e

e e dede e e e e

PERMIT
REQUIREMENT

dkkkkkikk

dekdedokkkok

a >100.0

e e dede e de de ke

e de de de e e e

23

i 42.8
MINIMUM

dedededdod ek

dededededede ek

PERCENT

0

3/180

COMPOS

SEMI
ANNUAL

COMPOS

IC25 STATRE 7DAY CHR
PIMEPHALES

TRP6C 1 0
EFFLUENT GROSS

SAMPLE
MEASUREMENT

Fedkdedededkdedk

dedededede dedede

PERMIT
REQUIREMENT

kkkkkkdkok

Fekkkkkkk

- >100.0

Fedededodedkdk

dededededededeok

23

. 42.8
MIMINUM

kkkkkkkk

dekkkdkkokk

PERCENT

3/180

COMPOS

SEMI
ANNUAL

COMPOS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

| Certify under penalty of law that this document and all attachments were prepared under,

Anthony L. Williams

Site Vice President

direction or supervision in accordance with a system designed to assure that qualifie
properly gather and evaluate the information submitted. Based on my inquiry of rson
persons who manage the system, or those persons directly responsible for gathefing the
information, the information submitted is , to the best of my knowledge and
and complete. | am aware that there are significant penalties for submitting false informatio
including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

rsonnel

ief, true, accurate,

y

or

Site Vice President

TELEPHONE

DATE

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423 843-7001

18 | 07

1"

AREA
CODE

NUMBER

YEAR| MO

DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled May 14 - 18, 2018. The final report will be included with the June DMR.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

1.

10.

£ 8

12.

13.

14,

15.

16.

17.

Report Date: June 01. 2018

Facility / Discharger: Sequovah Nuclear Plant / TVA

County / State: Hamilton / Tennessee

. NPDES Permit #: TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant

Design Flow (MGD): 1.579

Receiving Stream: Tennessee River (TRM 483.6)

1Q10: 3.491 1
Qutfall Tested: 101

Dates Sampled: May 13 - 18. 2018

Average Flow on Days Sampled (MGD): 1805. 1810. 1788

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

Test Dates: May 15 — 22, 2018

Test Type: Short-term Chronic Definitive

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

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. 8§5.6. 100
Non-treated Intake: 100

Permit Limit Endpoint (%): Qutfall 101: [Cos = 42.8%

Test Results: Outfall 101: Pimephales promelas: 1C2s > 100%
Ceriodaphnia dubia: 1Cas > 100%
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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. Snoderass  Phone #: (256) 386-2787

22. Notes: Exposures to samples collected May 13 - 18, 2018 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)
D Collected Received (°C) (mg/L) | Last Used By
05-13-18 075510 05-15-18 1105

g ) % 3

e T T Rt IR et 7 T
05-13-18 0812 to ) A 05-15-18 1105
Intake 051418 0713 | 05-1A-18 1305 22 <010 | o218 1008
05-15-18 0722 to 05-17-18 1013
101 05.16.1% 0620 | U5-16-18 1240 1.0 <010 oo 18 1087
05-15-18 0740 to 5 05-17-18 1013
Intake 05-16-18 0640 05-16-18 1240 142 <0.10 05-18-18 1037
05-19-18 1027
101 0(5)'51_-]'2_?8082;7‘“ 05-18-18 1315 1.1,1.3" | <0.10 | G5-20-18 1053
05-21-18 1006
05-19-18 1027
ke | S0 NTIS OO 051818 1315 | 05 | <010 | 052018 1053
05-21-18 1006

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

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

(25.0 + 1.0°C) in a warm water bath.

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

Inc.) for 2 minutes.

Page 3 of 94



Test Orpanisms:

1. Source:
2. Age:

Test Method Summary:

1. Test Conditions:

2. Test Duration:

o)

4. Number of Replicates:

Pimephales promelas

In-house Cultures

< 24-hours old

Static. Renewal

7 davys

Control / Dilution Water: Moderately Hard Synthetic

.

5. Organmisms per Replicate: 10

6. Test Initiation: (Date/Time): 05-15-18 1024 ET

7. Test Termination: (Date/Time): 05-22-18 0926 ET

8. Test Temperature: Qutfall 101: Mean = 24.6"C

9. Physical / Chemical

(24.2 - 25.1°C)

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static. Renewal

Until at least 60% of control
females have 3 broods

Moderately Hard Synthetic
10
1

05-15-18 1105 ET

05-22-18 1025 ET

Mean = 24 .9°C
24.6 —25.2°C

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 ToxCale version 5.0 statistical software (Tidepool Scientific

Software. McKinnevyville. CA).
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 15 —22. 2018 using effluent from Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 Z 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
[ntake 100 100 100 i00 100 98 08

Control,

oot 100 100 100 100 100 100 98

T el gy
o 1 2 3 4 Mean
Control., o

UV teamted 0.688 0.614 0.653 -0'763, 0.680
10.7% 0.741 0.759 0.728 0.743 0.743
21.4% 0.728 0.743 0.719 0.750 0.735
42 8% 0.724 0.753 0.675 0.715 0.717
85.6% 0.729 0.756 0.630 0.705 0.705
100.0% 0.705 0.690 0.731 0.694 0.705
Intake 0.628 0.568 0.608 0.677 0.620

Control, 0.736 0.759 0644 | 0.602 0.685

Non-treated

[Cas Value: > 100% Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 42.8%

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

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

2, Results of a

Ceriodaphnia dubia

Chronic/ 7-day Toxicity Test.

(Genus species)

Conducted May 15 — 22. 2018 using effluent from Qutfall 101.

(Type / Duration)

Percent Surviving
Test (time interval used — days)
ooemueny] ' | 2 | 3 | 4| s |8 | 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% 100 100 106 100 100 100 100
100.0% 100 100 100 100 100 100 106
Ty
| (eElluent) T3 T3 T2 516178 [ 9 110
Control 28|28 [ 27 129 (33|28 (27|28 |29 |27] 284
10.7% 31133 132132/29(29(33/29!31 321311 |
21.4% 34 (3213031 [31]32[30]|30(34]36] 320
42.8% 32(35132]37 ]34 (37[34]|30]33]31] 335
85.6% 36 (36 | 35135 ]39(33[31|34]35]35] 349
100.0% 37133137 (3936|3936 |34]34]37] 362

1Cas 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
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)

(Type / Duration)

Conducted May 15 — 22 2018 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 Reprod[l;ctmn (#¥oung/temgle/ 7 days)
(% Effluent) ata (replicate number)
| 2 3 4 S 6 7 9 | 10 | Mean
Control 30129 | 26 | 30 | 30 [ 29 { 31 | 27 | 30 | 28 | 29.0
Intake 35133133 1.3 |34 13632 133]|341]|35] 339

1Cas Value: > 100%
Permit Limit: N/A

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: N/A

*TUa = 100/LCsp: TUe = 100/ IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (1C2s)
Pimephales promelas May 08 - 15,2018 0735 7 days KCl 0.72 g/L
Ceriodaphnia dubia May 08 - 15,2018 0911 7-days NaCl 1.08 g/L
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PENSICAL/CHEMICAL SUMMARY

performed May 15-22_ 2018

Water Chemistry Mean Values and Ranges for UV-wreated Pintephales promeias and Non-treated Cerodaphnia dubio, Sequoyah Nuclear Plant (SON), Effluent Ouwtiall 101 and Intake

Test

Sample 1D

¥6 Jo g abed

Temperature (°C) Dissolved Oxygen (mg/l.) plL(S.L) Conductance]  Alkalinity Hardness “Total Residual
Initial Final Initinl Final Initial Final (emhos/em) | (mg/L CaCOy)| (mg/l. CaCO;y) Chlorine (mg/lL)
Coniral, 24.7 245 TS 73 795 7.68 307 6l 83 -
Noa-treated | 245 . 248243 - 246)] 76 - 80 | 63 - 80 | 785 - 804749 - 784] 300 - 15| 60 - 61 £ - M
Contral, 24.7 244 79 75 798 7.74 300 61 83 2
UVatreated | 906 . 248243 - 246] 76 - 81 | 69 - 80 | 7291 - 804 ] 754 . 785 298 - 318 | 359 63 | 8 4
s 10.7% 248 24.5 79 75 8.00 7.68 203 - .
3 247 - 248243 - 246 77 - 81 ] 70 - 79793 - 805|749 - 784] 286 - 30| - -
§ 214% 248 24.5 §0 74 801 7.68 276 -
= 247 - 249|242 - 247] 77 - 81 | 69 - 80 | 794 - 806) 750 - 785] 267 - 23| - -
g 128% 248 244 50 7.4 8.01 7.7 242 z
§ 247 - 2490242 - 245] 77 - 81|69 - 80| 798 - 8v6| 756 - 784 237 - 246
& 85.6% 249 243 8.0 74 7.99 762 178 =
U8 - 2490242 - 246] 78 - 83| 68 - 80 |792 - 805|745 - 776 471 - 187 < < -
100% 249 244 8.1 74 798 7.61 154 58 63 <10
248 - 250242 - 2461 77 - 83| 67 - 81 |79 - 804|743 - 774) 146 - 162] 54 - 62 | 60 - 64 | <010 - <010
. 250 24.5 8.1 74 708 7.60 154 56 [ <010
249 - 2500242 - 247] 78 - 83| 69 - 82 | 789 - 804|731 - 779 143 - 60| 56 - 56 | 60 - 60 | <010 <0.10
Camirol. 247 25.1 78 79 795 8.00 307 6l 83 G
Nantreated | 336 - 248|249 - 252] 76 - 80 ] 77 - 80785 - 804]792 - g04] 300 - 35| 60 - 6l 82 84
10.7% 24 8 249 79 79 799 8.00 287 - :
. 247 - 249|248 - 2521 78 - 80| 78 - 80 |79 - 807] 792 - 805] 280 - 24 < -
3 21.4% 248 25.0 7.9 79 8.00 .00 273 - -
= 247 - 249248 - 250] 77 - 81| 78 - 850|792 - 807} 792 - 803] 265 - 28
g A% 24 8 249 7.9 79 %.00 7.99 241 . =
5 247 - 249248 - 251177 - 81| 78 - 80| 793 - 807} 79 - 803 ] 237 - 250 .
;s 85.6% 249 249 79 7.9 7.98 7.97 A76 - - -
S 247 - 250} 248 - 252] 77 - 81| 78 - 80 | 789 - 806789 - R02| 171 - W] - -
100% 249 249 80 79 7.98 7.95 i51 58 (4 <0.10
U8 - 250|247 - 251] 718 - 82178 - 8! | 788 - 804] 788 - 800] 138 - 156] 58 - 3§ | 60 - 68 | <040 - <010
— 249 24.8 8.0 80 797 797 154 57 61 <0.10
47 - 250248 - 250] 78 - 82| 78 - 81 ] 791 - 803|788 - 80A{ 147 - 159] 36 - S8 | 60 - 64 | <0.10 <0.10

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

Overnll temperature (°C)

Punephales promelas
Cermdaphmia dubia

Average
246
49

Minimum  Maximum
242 251
246 25.2




SUMMARY / CONCLUSIONS

Exposures to samples collected May 13 — 18, 2018 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

I. 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.

~

Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

|. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

1.

ra

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

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

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

4. Dissolved oxygen was measured by SM 4500-0 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.
QUALITY ASSURANCE

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

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

1.

2

Test Type: 7-day chronic tests with results expressed as 1Cas values in g/LL KCI or NaCl.

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

Dilution Water Used: Moderately hard synthetic water.

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

Page 11 of 94




REFERENCES

. NPDES Permit No. TN0026450.

[S9]

USEPA. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Freshwater Organisms, EPA-821-R-02-013 (October 2002).

Standard Methods for the Examination of Water and Wastewater. 22™ Edition. 2012.

Ll

4. Quality Assurance Program: Standard Operating Procedures. Environmental Testing
Solutions, Inc (most current version).

|\~ /Page 12 of 94




Page 13 of 94

Sequoyah Nuclear Plant Biomonitoring
May 15 - 22, 2018

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine.

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




Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 18, 2018

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 - - - - - - -

Page 14 of 94




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

February 6, 2005 — May 18, 2018

Date Sodium |Towerbrom| PCL-222 PCL-401 CL-363 | Cuprostat-PF [H-130M| Nalco | H-150M MSW
Hypochlorite| mg/L mg/L mg/L mg/L mg/L mg/L | 73551 mg/L 101
| mg/L TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat mg/L
| TRC EO/PO Phosphate
| 11/12/2006 - 0.0055 - - - - - - - -
11/13/2006 - 0.0068 - - - - - - 0.037 -
11/14/2006 - 0.0143 - - - - - - 0.037 -
11/15/2006 - 0.0068 - - - - - - 0.037 -
11/16/2006 - 0.0267 - - - - - - 0.037 -
11/17/2006 - 0.0222 - - - - - - - -
11/26/2006 - 0.0188 - - - - - - - -
11/27/2006 - 0.0138 - - - - - - - -
11/28/2006 - 0.0120 - - - - - - - -
11/29/2006 - 0.0288 - - - - - - - -
11/30/2006 - 0.0376 - - - - - - - -
12/01/2006 - 0.0187 - - - - - - - -
05/28/07 - - - - - - - - - 0.015
05/29/07 - - - - - - - - 0.036 0.015
05/30/07 - 0.0084 - - - - - 0.017 0.036 0.015
05/31/07 - 0.0103 - - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 0.0305 - - - - - - - 0.015
12/02/07 - 0.0241 - - - - - - - -
12/03/07 - 0.0128 - - - - - - - -
12/04/07 - 0.0238 - - - - - - - -
12/05/07 - 0.0158 - - - - - - - -
12/06/07 - 0.0162 - - - - - - - -
12/07/07 - 0.0175 - - - - - - -
04/13/08 - 0.0039 - - - - - - - -
04/14/08 - 0.0124 - - - - - - - -
04/15/08 - 0.0229 - - - - - - - -
04/16/08 - 0.0143 - - - - - - - -
04/17/08 - 0.0120 - - - - - - - -
04/18/08 - 0.0149 - - - - - - - -
10/26/08 - 0.0260 - - - - - - - -
10/27/08 - 0.0151 - - - - - 0.017 - -
10/28/08 - 0.0172 - - - - - - 0.041 -
10/29/08 - 0.0154 - - - - - 0.018 0.041 0.030
10/30/08 - - - - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - - 0.041 0.030
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Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically

Table B-1. Sequoyah Nuclear Plant Outfall 101

Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 18, 2018

Date Sodium Towerbroq PCL- | PCL-401 | CL-363 | Cuprostat |[H-130M| Nalco Spectrus | H-150M | MSW
Hypochlorite| mg/L 222 mg/L mg/L |-PFmg/L| mg/L 73551 CT1300 mg/L 101
mg/L TRC mg/L. |Copolymer| DMAD | Azole Quat mg/L mg/L Quat mg/L
TRC Phosph EO/PO Quat Phosphate]
ate
02/08/09 . 0.0197 v . : . 7 0.017 : . &
02/09/09 - 0.0237 - - - - - 0.017 - - -
02/10/09 - 0.0104 - - - - - 0.021 - - -
02/11/09 i 0.0155 . . i . . 0.017 - % 2
02/12/09 - 0.0106 - - - - - 0.017 - - -
02/13/09 - - - - - - - - - - -
05/10/09 - 0.0129 - - - - - - - - -
05/11/09 - 0.0415 - - - - - - - 0.0446 -
05/12/09 - 0.0053 - - - - - - - 0.0396 -
05/13/09 - 0.0049 - - - - - - - 0.0396 -
05/14/09 - <0.0141 - - - - - - - 0.0397 -
05/15/09 - <0.0160 - - - - - - - - -
11/15/09 - 0.025 - - - - - - - - -
11/16/09 - 0.0152 - - - - - - - - -
11/17/09 - 0.0255 - - - - - - - - -
11/18/09 B 0.0306 - - - - - - - - -
11/19/09 - 0.0204 - - - - - - - -
11/20/09 - 0.0093 - - - - - - - - -
05/09/10 - 0.0192 - - - - - - - - -
05/10/10 - 0.0055 - - - - - - - - -
05/11/10 - 0.0100 - - - - - - 0.039 - -
05/12/10 - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — May 18, 2018

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. |-PFmg/L| mg/L 73551 | CT1300 | mg/L 101 | MS6236
chlorite TRC mg/L | Copoly- | DMAD | Azole Quat mg/L mg/L Quat | mg/L | mg/L
mg/L Phos- mer EO/PO Quat Phos- |Phosphate
TRC phate phate
10/31/10 - - - - - - - - - - - -
11/01/10 - 0.0122 - - - - - - - - - -
11/02/10 - 0.0112 - - - - - - - - - -
11/03/10 - 0.0163 - - - - - - - - - -
11/04/10 - 0.0107 - - - - - - - - - -
11/05/10 - 0.0132 - - - - - - - - - -
05/01/2011 - - - - - - - - - - - -
05/02/2011 - - - - - - - - 0.04 - - -
05/03/2011 - - - - - - - - 0.04 - - -
05/04/2011 - 0.0155 - - - - - - 0.04 - - -
05/05/2011 - 0.0179 - - - - - - 0.04 - - -
05/06/2011 - 0.0089 - - - - - - - - - -
11/06/2011 - 0.0168 - - - - - - - - - -
11/07/2011 - 0.0225 - - - - - - - - - -
11/08/2011 - 0.0141 - - - - - - - - - -
11/09/2011 - 0.0239 - - - - - - - - - -
11/10/2011 - 0.0242 - - - - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - - -
05/06/2012 - - - - - - - - - - - -
05/07/2012 - - - - - - - - - - - -
05/08/2012 - - - - - - - - 0.041 - - -
05/09/2012 - 0.0145 - - - - - - 0.041 - - -
05/10/2012 - 0.0298 - - - - - - 0.041 - - -
05/11/2012 - 0.0174 B - - - - - - - - -
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 - - - - - = = A e =
05/13/2013 - - - - - - - - - - 0.064
05/14/2013 - 0.0091 - - - - - 0.039 - - - 0.064
05/15/2013 - 0.0096 - - - - - 0.039 - - - 0.064
05/16/2013 - 0.0229 - - - - - - - - - 0.032
05/17/2013 - 0.0063 - - - - - - - - - 0.032
09/15/2013 - - - 4 2 - 3 - 2 2 z 0.03
09/16/2013 - 0.0072 - - - - - - 0.0379 - - 0.03
09/17/2013 - 0.0107 - - - - - 0.036 0.0379 - - 0.03
09/18/2013 - 0.0217 - - - - - 0.036 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - - - - 0.03
09/20/2013 - 0.0173 - - - - - - - - - 0.03
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — May 18, 2018

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 |-PFmg/L| mg/L | 73551 | CT1300 | mg/L 101 | MS6236
chlorite TRC mg/L | Copoly- | DMAD | Azole Quat mg/L mg/L Quat | mg/L | mg/L
mg/L Phos- mer EO/PO Quat Phos- |Phosphate
TRC phate phate
05/04/2014 - 0.0118 - - - - - - - - - -
05/05/2014 - 0.0112 - - - - - - - - - -
05/06/2014 - 0.0096 - - - - - - - - - -
05/07/2014 - 0.0164 - - - - - - - - - -
05/08/2014 - 0.0235 - - - - - - - - - -
05/09/2014 - 0.0110 - - - - - - - - - -
09/07/2014] - = v - . - G - i . 2 .
09/08/2014| - . " . . . £ . 0.04 . A 2
09/092014| - . d 5 = . B - 0.04 . 4 2
09/10/2014| - . . - 3 - 5 : 0.04 . : .
09/11/2014 - 0.0070 - - - - - - - - - -
09/12/2014 - 0.0074 - - - - - - - - - -
08/09/2015 - 2 £
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 - -
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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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 18, 2018

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
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Sequoyah Nuclear Plant Biomonitoring
May 15 - 22,2018

Appendix C

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

of 1

Page 1

Prgect Name: Sequoyah NP Toxicity

Clent: TVA

Environmental Testing Solution, Inc.
351 Depot Street.

Delivered By (Circle One):

FedEx UPS Client

Bus

A_Mmq

P.@, Number: N/A Asheville, NC Other (specify):_Senie. De livery
o General Comments: '

Fafﬂity Sampled: Sequoyah NP 28801 TooK SamPles fmh ol et @ 0797 on S- 14/
NPDES Numiber: TNOG26450 Phone: 828-350-9364 Took SamPles $om Tok. SamPlec@ 4225 on 57417
Y Mez|  Fax:  828-350-9368 10\ Bac i BB -

£ ¥ Diss. pletals were Calleatec ¢ KaPt a5, &
Collection Date/Ti Container | Flow : \3323
Sample Description S —— Numb:'-r & | (MGD) Rain Event? PM)‘J% Laboratory Use
Volume (Mark as Appropriate)
Collected ;
o & 3% Yes If Yes, No Trace ETS Log Asrival Temp. By Time Appear-
Start End Inches Number °C) e ance
SON-101-TOX Comp S I13-4% S-14-1Y | Z(2.5gal) | 4oz . 3
0755 £ | oSS €~ | |85 .00 X €051 2O A o 2]
SQON-INT-TOX Comp LR 4 S4-1Y | 1(2.5 gal) NA 1Bos-0>[ 4 q- C \&05 +
0812 £7 | p7/2 &% X . )
Sample Custody - Fill In From Top Down 4+ S ¢ LS
% o a 5 -~ ;
Relinquished By (Signature): Date/Time Received By (Signature): CEAEVED o4 G%en %’;te .i‘r‘n‘e‘N
TR SoRC ) "
// 5118/ 0755l BR Fh L) ot 95156 OBsHe
S 05~4-18 1505 &%

65—ty [OSET iy
&/ 1 \}n/

Instructions: Clients should fill in all areas except those in the “Laboratory Use™ block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each sample
is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame. Samples shipped

avernight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday




¥6 0 zZ abed

ey e b

Whole Effluent Sample Receipt Log

Page _lg}

*Sample temperature performed using Sample Receiving Thermometer: SN 160928622
Date Time Received Received *Sample Project Sample S o g diedotinn State o
Received Received by from Temp. (°C)| number number
05-14-18 0906 K. Keenan Fed - Ex NA 13336 180514 .01 |CORTROL 153020 TN
05-14-18 - 1305 J. Sumner TVA Courier 29 13337 180514 .02 |TVA - Sequayah Nuclear Plant - 101 TN
05-14-18 1305 J. Sumner TVA Courier 2.2 13337 180514 .03 |TVA - Sequoyah Nuclear Plant - Intake ™
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BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1__of _1

abe

Client: TVA

o Project Name: Sequoyah NP Toxieity

g 1.0. Number; N/A

Facility Sampled: Sequoyah NP

Environmental Testing Solution, Inc.

351 Depot Street.
Asheville, NC
28801

Delivered By (Circle One):

Fedlx ups Bus Client

Other (specify):ém‘s,_bgm:z/_

General Comme

ns:
Took samples inm 10l SuePler@ 0727 0 5 /-l

NPDES Number: TN0026450 > Phone:  828-350-9364 Took Samphes ffom T4 sumpler € 07/ an 51617
—— r<— % 10) Backup Soumples was Kepd on siie
T O P s DY R 28-350-936 i g
Coliected WM 8 8 X biSQ. MM& wdese GD“(G}’QJ ¥ ktp" b”SH'C
[-—f -
Field Identification /| GrabiComp |~ 01icerion Date/Time Container | Flow \uf (3333
Sample Deseription : Number & | (MGD) Rain Event? pmj aboratary Use
Volume (Mark as Appropriate) :
Calleeted
£ = Yes I'f;:; No | Trace ETSHI..ng Armival Temp By Time Appear-
! Pumber (¢
Start End » 2 i &|
SQN- 101-TOX Comp | 5-/5-/& 57678 | 2125l ,
0222 £7 | pozz €Y L |969.968 X @osteod | g |0 [wio | 4
SQN-INT-TOX Comp |5-/3 78 S76-78 | 1(25gal) | NA .
o740 z7 | ool €Y y -] et L [ie *
Sample Custody - Fill In From Top Down 4 Cusrotsl SRAM gf\u‘. SAMPLES
Relinquished By (Signature): Date/Time Received By (Signature): KCLQNQ.D \» oBmc%‘?n&‘“m'

/%,ﬂ /V/[: N swr/ oz et BR UM oo |85 48 /g0 e
54% S;:.‘i.gg db‘féiV/Q,'kaET @M/VM‘_ ETS o518’ 1o e

!n.\'lrucluw; Clients should 1ill in #I areas excepl (hose in the “Laboratory Use™ block, Biomenitoring samples are preserved by storing them at 6°C and shipping them in iee.  The hald time for cach sample
is 36 ',"“"( lum_: the llmc.ufcu!k-.lml\ Therefore, please colleet and ship in such & oway that the laboratery will receive the samples with ample time 1o imitiate testing within that time frame. Samples shipped
overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until (he following Monday




¥6 40 ¥Z abed

R

Whole Effluent Sample Receipt Log

rage >

*Sample temperature performed using Sample Receiving Thermometer: SN 160928622

Date Time Received Received *Sample | Project Sample ;
Sample name and description State Comments

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

05-16-18 0827 K. Keenan S. Gouge 3.1 13340 180516 .01 |Baxter Healthcare NC
05-16-18 0957 K. Keenan Fed - Ex 2.3 13341 180516 .02 |Enfield WWTP NC
05-16-18 0957 K. Keenan Fed - Ex 2.3 13342 180516 .03 |[Scotland Neck WWTP NC
05-16-18 1240 J, Sumner TVA Courier 1.0 13337 180516 .04 |TVA - Sequoyah Nuclear Plant - 101 ™
05-16-18 1240 J. Sumner TVA Courier 12 13337 180516 .05 |TVA - Sequoyah Nuclear Plant - Intake N
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BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of 1

Cliggt: TVA
s

Environmental Testing Solution, Inc.

Prﬁect Name: Sequoyah NP Toxicity

351 Depot Street.

P.(@ Number: N/A
e

©
FadMity Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: m &. MM’C-
DAz

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

Delivered By (Circle One):
FedEx  UPS Bus

Other (specify):. Sonic_ Del:ve ry

Client

General Comments;

Too K Sawriles &on o\ Sa ("Q LS or $19-18
7::" 5‘-"’%'" From Tav. ;fh?ur@ 0734 on 51818

X Diss. Metals were collected + ket oo Site

C5-/84 ; VZ:75 fas

Field Identification / | Grab/Comp Coflection Dise/Thine Container | Flow QM‘\M* \1322%
Sample Description : Number & | (MGD) Rain Event? - Laboratory Use
Volume (Mark as Appropriate)
Collected
Tas - e Yes If Yes, No Trace ETS Log Arrival Temp. By Time Appear-
Start End Inches Number (°C) Br ance
SQN-101-TOX Comp | §-77-78 5797 2 (2.5gal) 2
0657 £r | o557 i¢2.4] X |l6Blae | v\ > Q| ¥
SQN-INT-TOX Comp 51719 5-/8-7% | 1(2.5zgal) NA X (B8 oM -
o7t E7 Db/l & o | n [ *k
Sample Custody - Fill In From Top Down A Cy INTRCT . CAMPALS ReC WD
Relinquished B),',(Signature): ) Date/Time Received By (Signature): bl o Bt Dﬂe/'l‘ ime
Bisk So215e BR Sdike. 25 57
M,V//v P18/ 0815 B R rewseed | 0S(5-18/ % (5 e
o 50“\( / ETS f
BR 3114@ Seywerd 051§ 1§ DS =T

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




#6 40 9Z abed

)

' pr
= Whole Effluent Sample Receipt Log Page S
*Sample temperature performed using Sample Receiving Thermometer: SN 160928622
D Recei Received *Sampl j Sample
- T — — N Redie - Sample name and description State Comments
Received Received by from Temp. (°C)| number number
05-18-18 0948 J. Sumner Fed - Ex 2.1 13341 180518 .01 |Enfield WWTP NC
05-18-18 0948 J. Sumner Fed - Ex 2.1 13342 180518 .02 |Scotland Neck WWTP NC
05-18-18 1315 ). Sumner TVA Courier 1.1/13 13337 180518 .03 |[TVA - Sequoyah Nuclear Plant - 101 N
05-18-18 1315 J. Sumner TVA Courier 0.5 13337 180518 .04 |TVA - Sequoyah Nuclear Plant - Intake TN

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




Page | of 7

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

Client: Tennessece Valley Authority

Facility: Sequovah Nuclear Plant
' NPDES #: TN0026450

County: Hamilton
Outfall: 101

Project #: AN
' Dilution preparation information: Comments:
: Dilution prep (%) 10.7 214 42.8 85.6 100 Each concentration was UV-treated
Effluent volume (mL) | 2673 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: |\ e8¢ O
Age: < 24-hours old Incubator number and B
shelf location:
Spawn date: 0% 0A-\& Artemia CHM number: CHM984

0S4k BS TOo
AS-\S-\E 0S0S

Drying information for weight
determination:

Hatch dates and times:

| Transfer vessel information: pH= "M S.U. Date / Time in oven: 0518 ASE
| Temperature = .S 7 Initial oven temperature: Wy L

| Average transfer volume: <0.25mL Date / Time out of oven: |e3-13-48 1000 |

: W |

Total drying time: L L USY S |

f Daily feeding and renewal information:

\

|

l -

| Final oven temperature:

Day Date Marning feeding Afternoon feeding Test initintion, Sample numbers used MHSW
renewal, or batch
termination used

Time Analyst Time Analyst Time Analyst OQutfall 101 Intake
0 | 05-15-18 oo |y o | op wrl | W | ‘s | RoSW.03 [Osie1E A
' 05-16-18 BeiS \ s K oMS| 4 [180Sid. 0L 180505 [os-10-1gA
- . >
2 05-17-18 as | o V330 \ Al i 180S 1e. o4 120516.05 | 05 1-1€ N
3 U ar
3 05-18-18 aMs | o s | | oase| W 10510 [ 1E0SIL.0S  |ugibr €A
4 05-19-18 mas| u 1S Iy 0451 M | 1gosik.0> | 12051€-04 |oseib-tdf
5 05-20-18 ot oo Woo i 14\ W lieosi& 3 | gos -0y [oswe1gR
61 05218 | ouap | o | g | oos |y lwesieos | gesit-od fosivied
7 05-22-18 ¥ o
22 oals]l M
Control information: OJ- C oo Accaptance criteria Summary of test endpoints:
% Mortality: Ol. = 20% 7-day LCso > 1007,
Average weight per initial larvae: 0.LEO NOEC 100 7.
Average weight per surviving larvae: 0.0 > 0.25mg/larvac LOEC > 1007,
ChV 21007,
ICzs 21007.
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Y i Page 2 of 7

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant, Qutfall 101, UV-treated Date: 05-15-18

Survival and Growth Data

Day CONTROL 10.7% 21.4%

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

¢ 0| 101w 1w]w]|w|[w|w]w]|iw]|iw]rmo

. oo [0 o | lis o ltolio e |

. : /0 N0 |10 | ID (O | 10| ID]ID|Id |ID 1D

JI - o [ID (1D [ 'O [(tp | O] ID]ID | |LO | (D

| 4 (bl w|iojto]io|lio|to|to]io|to]ro | (0
5 10|10 | 10| Q] tO|'D|w|!D|!ID[ID|IQ[I0
| . o {1o o |to]l i [tofwo] o to|io] o

! ID [to [io|lo Jio |¢o |[tD | 10)0 |tD | LD |LD

| A = Pan weight (mg)

A 15.4112.12115,52]16.13}15, 20(16. 14| 1551|204 14.19) )6, 04, 45 |15, (4
Date: Qﬁ -0 [- I8 Bas

B = Pan + Larvac weight (mg)
Analyst: (,tf 22.29/18.26 | 22.6|23. 16 J22.0t [ 24233 [ 2278 | 2047 2047 [23.N8 21,0 |22
Date: o5-13-18
C = Larvac weight (mg) =B - A ;g
Hand calculnted. RS 'f 12.L3 A4l [sd (28 e 1.28 .M | 14 [1.50
Analyst: &X)& .88 o.M 5.1
* Weight per initial number of larvae (mg)
= C / Initial number of larvae N 0
N AN ) S 3 o
L \ Hand calenlated. é < v"p ’Q’h ’,\ L Y ’e‘ 'o' ,9':’ AN .Ab
| | Analyst: /Y\ o o o o’ o] (v} 0 o 8] 0 0 0
| f = O
Average weight per Percent reduction
} initial number of from control (%) b.LEO 0.4 - B NT 0.3S -8.1 7.
, =
| (.

f Iarvng(mL

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

Comments:

I~/ Page 28 of 94 . &
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A

Species: Pimephales promelas

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

Survival and Growth Data

Page 3 of 7

Date: 05-15-18

Day 42.8% 85.6% 100%
M N O 4 Q R S y I U \4 w X

g 10 10 10 10 10 10 10 10 10 10 10 10
‘ rolto]1to| ] 10|10 |to [to |0 |0 ]| /0] 1D
" 10 | 1D o] IO]JLO|LD | LY ol N (to 10 |ID
y (bl [ oftojtoj ot OO Lo (L0 | ID
: iolt1e| w|liw|iofolio o] wfo|af
’ o | 1o|1o]1b Jip]to[in]|to]te | n] In| (D
. to | 10| 10| IQ} tQ] O {to|IlDO JtO |tO 'O |10
7 | || g|lo| o] (o] w]w|io]lo]lo

A = Pan weight (mg)

Auaiar; T3 Ot I4.GH| 14 M| 14.49]15.15 |14, 30(15.97(15. 39| ]M.9215.7515. 26 |14. 95 |14.79

Date: “0l =

B = Pan + Larvae weight (mg)

Analyst: A 2,88 219 | 2. 2230 [21.69 [2a M3 | A (2187 ) 22.80)22.16 | 22,26 2113

Date: a5-13-1 &

C = Larvae weight (mg) = B- A

Hand caleulated. 2.2 (253675 [ IS a8 sl L.30|1.05 [1.05 [LAD |3\ . A4

Analyst: X

Weight per initial number of larvac (mg)

= C/ Initial number of larvac o >

Hand cxflcul:ncd. Ae‘ ,é? \"&, ,\{'7 r& ,&;‘D v”)o ,\& ,.\(g’ ‘g* )\'9\ .\g\

Analyst: ¥\ o o o e 0 o o o o 0 o o

A reight P t reducti

in‘iltei:‘l“n‘;::?fro?c : r.-i'.fffo..'io'.'??f," o.M -sS a.10S -3.87. 6.105% -3.87

larvac (mg)

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:

Page 29 of 94

SOP AT20 - Exhibit AT20.3, revision | 1-01-14



\ e Page 4 of 7

Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: 05-15-18

Survival and Growth Data

Day 100% Intake Control — Non-treated

¥ Z AA | BB | CC | DD | EE FF | GG | HH 11 JJ

0 10 10 10 10 10 10 10 10
. IO | (D |10 |10 (DO |1O | ID| 1D
. (o |to]| wlto] o] o ip o
g lp |10 |10 |10 tof| (0| 1O | 1O
’ 10| (o] 19] O 1o to] 1D
i o lto|to | ofw]io e 10
‘ a* [0 1o |to|so|to | o]0
. Aalip| || w]w|0|gd

A = Pan weight (mg)

Arenror ol — 4 115, 78)15.56|15.64 |16.39 | 11.051/5.02| [5.05115.69

Analyst:

Date: (O)6-01-1€

B =Pan + Larvac weight (mg)
Analyst: At zz2.00 U2 |22 | 22,06 2141 | 226! | 2043 | wny
Date: oS- 1§

C = Larvae weight (mg)=B-A
L28 |sut |eold (L1 |1ae [0S LA Lot

Hand caleulated.

Analyst: ‘Aﬂ

Weight per initial number of larvae (mg)

= C/ Initial number of larvac > v‘b (} A\ ”30 ‘g\ S?' 6\/
Hand calculated. ~ & > O‘." N N e ~9
Analyst: qu‘ v} o} o Q o o 0

Average weight per | Percent reduction NoT
initial number of from control (%) 0-b10 g1 o.LE§S N’Puu\b\fi

larvae (mﬂ

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:

Mellay E. Kewnan:
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TVA /Sequoyah Nuclear Plant, Qutfall 101

May 15-22,2018

Pimephales promelas Chroniec Whole Efftuent Toxicity Test
EPA-821-R-02-013, Method 1000.0

Quality Control
Verification of Data Entry, Caleulations, and Statistieal Analyses
A
Environmental Testing Solutions, Inc. Pt uaivens 13337
Not for U ance Assessinent, hmemal Laboratosy =
Cangontration (%) Reghioste Twitial mambier of | Floal mambor of bamvae] A = Pan weight s Pan ¢ Larvae | Larvae neight fmes | Welght P Survivig Mean v 4 o wlvarintion | Weight £ Inttial number | Mean sarvital Mean welgha ¢ Coethictent of Percent rolwetion fro
Iarvae () Mg (o) =B-A nwideer of laevar (mzl | Surs iving numbiee of | OB e s ol farsae (mg) %) Tritind nuamber of |\ atkation o sats kil (%A
[Try— e wthavank (e} far ac tmg) oo vnniak poibet of b i
LA
e 0 10 14.05 2041 1]_6_ {736 6736
.r.l""- Do o 0 9. ] o1 750 0.759 0762 R 0.759 w5 0.685 ne Not applicabl
Non-treated EE o 10 0 49 [T} 634 [T
Fr i 9 G4 71 M.)L {09 y)_l
L L 24 = (2] poss ] (1]
Control, 0 o 1 826 b4 fiaid 1 4% 0614 00.0 i "
¥ 3 i 93 N eahle
UV-treated 0 0 553 310 3 [0 s [ ’ il oo
i 0 0 ) 23 7 7.0) 1) 78] 0.7
£ o Ll 320 226 Al { 074 ¢
3 0 0 4 243 ) 0759 0.759
7 at 17 - 1004 0,743 a )
e g i 51 5 ) NET) - 072 : o
1 10 [ 2047 43 O 24 [ Zﬂ
1 10 410 2047 2% 0721 0728
4 10 10 502 2343 i) 0741 - . 0743 738 &
e i 10 M 135 IR 0} S o y 1710 g 1" ke 4
L 10 10 514 2264 S0 01 75¢ 0730
M 10 [ 464 21 88 724 0734 0724
N 18 10 1341 X 753 1753 754
Y —~ Fvammmam— nny 45 — 100 T ) &8
b 1] 0 m 140 7 575 oS : s ol e b o
3 0 0 515 22 30 115 3718 0718
— - — —
[ W i 59 129 b 739 0729
R 0 [T 87 2343 156 9 756 0.156
S56% n3es 17 . U 7 -
& ) 0 % 5 S0 i 0 5530 1000 s 38
3 10 10 9 7.08 705 ). 705
U I 0 5K 50 708 , 5705
; d “ ) .20 6 6 90 690 ) 60
o s 24 . 0105 3
LU T 0 m o 22 AT) 7] 1 Ty # RET) on.e nI0s P 35
X 1) U 79 7 699 £ 0 694
v 10 9 3 22 U6 628 0698 0628
Z L) 10 15 56 2124 368 0 o8 0.568
o0 b = 22 o ' a4 5 i 2. .7
TR AN I ia 1564 217 ) T 608 a6s 0608 i s 5 .
[ 10 16 1519 2216 617 0617 D077
Ohpafall 101 MSD Mimms Stonfican Differenes
Danett™s MSD vabue: U648 PMSD Pergent Mimimum Sagficans Differcice
PMSD: 9.3 PMSD 15 0 measuie of test precision Tise PMSD s the prereent ¥ the control and treatment that can be declaed stsicatly syenficant i a whaole efflient 1oneity 1es
make:
Dunnett’s MSH valie: 040787 Lower PMSD bownd determied by UISEPA (o pereenule) -~ 12%
PMSD: [T Upper PMSD bound determined by HSEPA (%ith pareenuile) = 10%

Lovwer and upper PAMSD tounds vore dorermned from the 10 and Y0t percentile, ros asuvely, of PMST data Trom EPA's WET hierlabioratory Vanability Susdy (USEPA, 20000 USEPA. 20015}

VISEPA 2001, 20016 Final Reporr  Imethaboramry Vanahihiy Stody of £FA Shoet-tcom Clionic am! Acue Whoke Fiflaent Tosisny Test Metnods, Vakanes | and 2 Appenden G0 A2 1001000 and FPA-S21-8-01-005 US Envaonmeninl Proteetion Agency, Cnemnail, 01




Envhronmental Testng Selctions. Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101

May 15-22, 2018

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Stari Dale  5/15/2018 Test ID. PpFRCR Sample 1D TVA 7 SGN Outiall 107
End Date: 512212018 Lab ID: ETS-Envir. Testing Sal Sample Type: DMR-Discharge Manitoring Repont
Sample Date: May 2018 Prolocol: FWCHR-EPA-821-R-02-012 Test S : P-Pi hales p
Comments:  UV-treated
onc-% 1 2 3 _ 4
Uv-Control 0.6880 08740 0.6530 07630
Non-Control  0.7360 0.7590 0.6440 06020
10.7 07410 0.7580 0.7280 0.7430
214 07280 0.7430 0.7190 0.7500
428 07240 0.7530 06750 0.7150
856 07280 0.7580 0.6300 0.7050
100 07050 06900 07310 06940
imake 06280 05680 06080 08770
Trans : U sformed 1-Tailed Isotonic
Conec-% Mean _ N-Mean Min Max N t-Stat Critical MSD _ Mean _N-Mean
UV-Control 06795 09918 06795 08140 0.7630 9322 4 = 071817 1.0000
Non-Control 06853 10000 06853 06020 07590 10871 a
107 07428 10839 07428 07280 0759 1711 4 -2.351 2410 00B48 07191 1.0000
214 07350 10728 07350 07180 07500 1914 4 -2.063 2430 00B48 07191 1.0000
428 07168 10460 07168 06750 07530 4494 4 -1.385 2410 0.0648 07168 0.9988
B56 07050 10288 07050 086300 07560 7.683 4 -0.948 2470 DOB4E 07050 0.9804
100 07050 10288 (07050 0890 07310 2618 4 -0.948 2410 0.0848 07050 0.9804
intake 06203 09057 086203 05680 06770 7 306 4
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Tesl ingicates normal distribution (p > 0.0%) 0.85561 0824 -0.0045 148441
Bartleit's Test ir equal vari (p = 0.08) 11.2468 15.0863

The control means are not significantly different lE =0.81) 0.11761 244691
Hypothesis Test (1-tail, 0.05) NOEC L ChV TU MSDu___MSDp MSE MSE __ F-Prob of

Ounneit's Test 100 ~100 1 006482 0.09541 0.0021 000145 025380 § 18
Treatments vs UV-Cantrol
. Linear interpolation (200 R ples)
Point % sD 95% CL(Exp)  Skew
1cos >100
Ic10 >100
IC15 >100 10
1c20 >100 06 ]
1c25 >100 oal
140 >100 o
1C50 >100 3
e 06 4
2 o5
0.4
03
024
014
00 g-o-o—o—0—9
DA et
02 -
0 50 100 150
Dose %
Dose-Response Plot
09
o83

0.7 3

L0683 """~

-

0.4 3
~ 033
623

4

1

. 1-1ail, 0.05 leve!
L of significance

UV-Cantral
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

Enwlronmental Testing Solutions, Inc.

May 15-22, 2018

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth .

Start Date: 5/15/2018 Test ID: PpFRCR Sampie ID. TVA / SQN Intake
End Date: 5/22/2018 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2018 Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: _ UV-trealed
Conc-% - L 2 3 4
UV-Control 0.6880 06140 0.6530 0.7630
Non-Control 0.7360 0.7590 0.6440 0.6020
107 0.7410 0.7580 0.7280 0.7430
214 07280 07430 0.7180 0.7500
428 0.7240 0.7530 06750 0.7150
856 07290 0.7560 0.6300 0.7050
100 07050 06900 0.7310 0.6940
Intake 06280 05680 06080 056770
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
UV-Control 0.6795 09916 06795 06140 07630 9322 4 »
Non-Control 0.6853 1.0000 06853 06020 07590 10.871 4
107 07428 10839 07428 0.7280 0.7590 1.71 4
214 0.7350 10726 07350 0.7180 0.7500 1.914 4
428 07168 1.0460 0.7168 06750 0.7530 4.454 4
856 07050 1.0288 07050 0.6300 0.7560 7683 4
100 0.7050 1.0288 07050 06900 0.7310 2618 4
Intake 06203 09051 06203 05680 06770 7.306 4 1.821 1.943 0.0757
Auxiliary Tests Statistic Critical Skew __ Kurt
Shapiro-Wilk's Test indicates normal distrioution (p = 0.01) 0.95581 0.749 046261 -0.5692
F-Test indicates equal vanances (p = 0.60) 1.95382 47 4683
The control means are not significantly different (p = 0.91) 0.11781 = 2.44891
Hypothesis Test (1-tail, 0.05) - MSDu__MSDp __MSB___MSE __ F-Prob___df
Homoscedastic t Test indicates no significant differences 0.07667 0.11136 0.00702 0.00303 0.17396 1.8
Treatments vs UV-Control -
Dose-Response Plot
1-tail, 0.05 level
of significance
0 . v . . bevs v
~ : @ © 8 « e G
e ~N g 2 e g d{

NonControl 4
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) s e Page 5 of 7
Species: Pimephales promelas Date: 05-15-18
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated

Daily Chemistry:
Day
{Analyst identified for cach day, performed pH, D.O. and conduoctivity measurements only.)
0 1 2
Analyst ™300 1747 253 M | 7o T O
Concentration Parameter 7 2 | ;. i e %) 1. e (SR PR
pH (S.U.) 77 185 Fgg +42 21| Vs
DO (mg/L) 8o 19 F-95) K 4 4.9 A
Conductivity ¥ T It ]
CONTROL (;1mhos/cm) goq . 7 308 ;': 3' ' 2 VDAL
*Alkalinity ! : = LT
UV-treated (mg‘(’t‘a'ga/l,) wo 4 ':\ _ : <4 ;
*“Hardness !
g1 g ,
(mg CaCOs/L) g ;
*Temperature (°C) | A"\ R A S ) e e
pH (5.U) Z97 298 398 | 375 | 493 | 156
- DO (me/L) &.0 q.9 8.0 F-6 318 pY|
0.7% Conductivity
( ;:l):h(;lsc/::ls:)() 293 | 225 1 29) 2 -
*Temperature (°C) %’\"\ L a\.‘-\- & ;ul-\.“ a1 3
pH (S.U.) .98 -7 -78 271 1-74 2{5q
" DO (mg/L) 8.1 ) B.o Ft +8 1%
21.4% Conductivity , v
(;lmhos/cm). 27“/ 2?(4 Z’F;’ o
*Temperature °C) | W\- & 1M _3\_4.& - M-8 £
pH (S.U.) 3.78 178 -98 72 .94 =
- DO (mg/L) 5.\ 8.0 g1 32 7.9 2.
42.8% Conductivity
{pumhos/cm) Z‘ﬂ 244 : 238 LA
“Temperature (°C) € N.S . & "\.‘\ Y - BT
pH (S.U) J.95 3-73 % E 3.92 | ‘455
DO (mg/L) 5.2 2.0 .1 3.3 7-a .6
85.6% Conductivi ‘
(abngtom) /74 /# 77|
*Temperature (°C) | — A 5 L. g .4 WY 14 A
pH (S.U) 3.7 EED) 3.9¢ J.65 | 7.9 ASD
DO (mg/L) 8.2 B g.2 1.7 go wy |
Conductivity : : D
(pmhos/cm) / 52 ey, / L’(p - 14 o
*Alkalinity 3 ;
100% {mg CaCOs/L) g% : s Sd\
*Harduess ; =
(mg CaCOs/L) LO . X \a\)\
*TR chlorine (mg/L) | <010 i | <0.1D R
“Temperature (°C) “%.0 l‘\-b 4.9 W.S A ’\&\ Q
PHG.U) 293 T7_| 94 | 764 | 785 | L.2I
DO (me/L) B2 RZ g2 2.F 75 o °|
Conductivity : ? y e :
(pmhos/cm) 150 i ; /43 | /5% (s (1K st
100% *Alkalinity P V% ; - ) s T,
Intak: (mg CaCOy/L) S % e S
*Hardness : ] oAl )
{mg CaCOs/L) LO I ; . LO { 2
*TR chlorine (mg/L) | <010 | : Ell <0.10 [T
*Temperature (°C) 8.0 ™y 2s. | 4.5 150 .1
Initial Final Initial Final Initial Final

gperatures performed at the umc of lest initiation, renewal or lcmnmllon by the analyst identified in lhc Daily Renewal lnfomlauon lnblc localcd on Page |

e bl o SOP AT20 — Exhibit AT20.3, revision 11-01-14
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Species: Pimephales promelas |

Client: TVA /Se ucxah Nuclear Plant, Outfall 101, UV-treated Date: 05-15-18 ‘
Day
(Analyst identified for each day, performed pH, D.O. and conduclivity measurements only.)
3 4 5 6
Analyst A~ Bsc o = U o AN /1\_(’ LLL
Concen- Parameter : PR | Pk Tt | : 2 ' g e i o
tration 2% , : : VA okt : g
HEU) ’J%a_ et | 3.0% | Aol 244_| tBs | Bow | 480
DO (mg/L) 2) Y0 $.1 7L ¥ | Je | %8 Ho
Conductivity ¢ :
CONTROL (u::ht;lsc/c::)) 312 Y 313 Ll 2o e z98
UV-treated Zt:;ké‘:ggi/u K3 > ; LS % 3 1 A
*Hard & . : :
(m_: C;E:ccs)s;/l.) s : .
*Temperature (°C) - £ .S o 4.5 . Y T 243
pH (5.U.) 20l | 354 705 | 4N4 802 .84 B.o5 3.78
i DO (mg/L) 8.0 324 3. .0 1 44 2.8 A
T% Conductivity
(u(::llc:.:/cn |l) i &p aq 2 1q \ 286
“Temperature (°C) £ e - & o =) A4 ) - S
pH (5.U) Qél\ 354 Tow 50 803 -85 g.os k5 &
ik DO (mg/L) 0 39 3.1 ©a a3 4 | Bo T
1.4% Conductivity
Fowerairy 293 |23 FEVE | 2%
*Temperature (°C) 4.8 4. 2. & My CULT\ Wb 4.4 Wb
pH (S.U.) 2.0l Ful Sob %.5w 603 2.84 .ot 4.82
i DO (me/L) . 2.8 5.0 va A3y 2.3 8.0 3.2
8% Conductivity P
fuoaton} A3 3 A4y | 240 —
*Temperature (°C) ;1\\-“ L Mg o | ~\ U W9 .5
pH (S.U.) Q.00 e 25 A4S 8.0 7)) 8-04 Z.34
o | DO (mg/L) A Z.0 <) X0 Y3 o S-0 2.2
6% Conductivity
(;:\I:h:sc/cll;) leq l?‘"}' ‘6} / q / 2
*Temperature (°C) A ale | WA | Y- ¢ A .4 -
pH(S.0) Aoz | e | So4 | A3 | 803 | 74 | Boq | 194
DO (mg/L) 8.\ Ty 8. 1.0 A% 73 8.0 3.2
(ubogie) 154 leo w2 | 150
. *Alkalinity 2 '
100% | (mg CacOML) L
“Hardness : 5 i iy
(mg CaCOs/L) - \l"‘\ IR
*TR chlorine (mg/L) 1 <0.10 R [
“Temperature (°C) “<.0 S 15:0 .S WM. £ -y $.0 ‘E‘L’L
pH (5.U) ’I-g;? 354 | Y=+ [y | 8 49 | Bez | 4.34
DO (mg/L) . e B 30 20 X3 8. | .\
Conductivity : =
(pmbeion) sa | liss | | kv EREEEE /93
100% *Alkalinity i S S L4
Intake (mg CaCOs/L) e 5
*Hardness 3 1 ]
(mg CaCOs/L) ‘ : ; | O
*TR chlorine (mg/L.) 2 i ] £0.10 ] §
“Temperature (°C) 5.0 1. e A 4.3 '1% .0 Y-S %0 M1
Initial Final Initial Final Initial Final Initial Final

"‘:."‘_. cratures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
Relley . &an hity, hardness and total residual chlorine performed by the analyst identified on the bench sheet specific for cach analysis and transcribed to this bench sheet

II by: - Egﬂ orei;yﬂ chlorine was performed on non-treated Outfall 101 and Intake samples.
SOP AT20 — Exhibit AT20.3, revision 11-01-14



Page 7 of 7

Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated Date: 05-15-18

Daily Chemistry:

Day
(Analyst identified for each day, performed pH, D.O. and conductivily measurements only.)
0 1 2
Anayst | 45 (5 225 1 Al
Concentration Parameter . e S ; e . e
pH (5.U.) 1. RL -81 .89 723 7. 85 156
Control DO (mg/L) =14 8.0 -7 -G %8 ©v.3
Non-treated Conductivity (umhos/cm) 3\ 3os : i Joz oy
*Alkalinity
(mg CaCOs/L) L\ & Lo
*Hardness
(mg CaCOs/L) &1L 8"‘
. | *Temperature (°C) 1:!. § WS _"L'-\ o - .o .o
I Initial “ Final I Initial Il Final Initial Final
Day
(Analyst identified for each day, performed pld, D.O. and conduclivily measurements only.)
> 4 ) 6
Analyst § V™ BsL v A ) 8 %7 <
Concen- Parameter : : ' ; ;
tration v . y , R e ¢ : legrat | il
pH (5.U) ‘399 351 8o I 3M9 S T\ Z-29 | 9-84
Control | DO (me/L) 19 T 3.0 0 Jeodhnel T2 13 2.\
Non-treated | Conductivity T -
(umhos/cm) 35 303 &)Q Qs
*Alkalinity 3 = : ok
(mg CaCOL) k LA . " : xo“'
*Hardness [ T
(mg CaCOs/L) ‘\ ’ g‘-\ i \ !
“Temperature (°C) -4 4.8 1Y.1 A4 Wb S ol & )

Initial Initial
*Temperatures performed at the time of test initiation, renewal or termination by the analyst identificd in the Daily Renewal Information table located on Page |
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:

Independent
Review by
Kalley §. Mognan

[\~ / Page 36 of 94 SOP AT20 — Exhibit AT20.3, revision 11-01-14
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TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated
May 15-22, 2018

FFE) T ﬂm’ \ Pimephales promelas Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 1000.0
Daily Chemical Analyses
| Testing Sol e Project number: 13337
Concentration |Parameter Dav 0 Day 1 Dy 2 T Day 3 Davd Days Day 6__
2 Initinl Final Initial Final ¥ Initial Final _l Initial Final Initin! Final Initial Final lnlllnl_ Final
1 (SU) 7.86 7.81 7.89 7.3 7.85 7.58 799 75 8.04 749 803 781 7.99 7.84
DO (mg/1.) 79 8.0 1.3 7.6 7.8 6.3 7.9 7. 8.0 7.0 76 7.2 7.7 7.1
Control, Conduetivity (punhos/en) 33 305 302 315 308 300 308
Noneteeated I Kalinity (mg/l. CaCO,) 61 60 61
Hurdness (mg/l. CaCO;) 82 84 S4
Tmcmlum ('C) E-Cﬁﬂ‘ 243 24% Itl 246 240 247 245 M7 244 242 24.5 248 246
m" (SU) 797 7.85 7.95 7 8_2 19 7.65 798 71.67 804 7.54 799 7.85 804 7.80.
DO (mw/L) 80 79 8.0 76 78 74 8.0 80O 81 6.9 76 76 78 7.0}
Contral,  |Contductivity (umbos/em) 300 308 311 313 318 304 398
UVatrented A Malinity (mg/l, CaCOy) 60 39 63
Hardness (mg/l, CaCOy) 82 84 )
Temperature ('C) 247 244 247 43 4.6 14& 24 8 243 247 243 247 144 247 2413
11 (SU) 797 7.7 798 175 7.93 7.58 801 7.54 8.05 749 8.02 784 8.05 7.78
10.7% DO (mg/L) 8.0 19 8.0] 1.6 18 74 80 7.9 8.1 70 7. 7.4 7.8 7.1
; onduetivity (umhos/cm) 293 2951 291 300 292 291 286
Temperature ('C) 24._7.L 244 24 8| 244 47 245 28 246 248 246 4.7 243 248 245
7 98 7.76 798 771 794 7 5-91 801 7.5-5 8.06 750 803 785 805 7.79
% 81 840 $0 7.6 18 7.3 8.0 78 81 69 17 74 80 74
4 274 276 377 283 278 M 267
248 244 248 42 4.8 24.7 48 246 24 8] 43 247 46 249 E_GJ
TOR| 778] 7.98 1.72 7.94 7.65 801 7161 8 06 7 56 803 7.84 8.06. 782
12.8% 51 80 31 77 79 7.3 81 7.8 31 69 77 7.3 30 7.4
. 24 244 238 237 246 246/ 240
48 4.5 248 244 48 244 249 243 M8 244 4.7 4.2 249 24.5
795 7.73 7.96 764 192 753 8.0n 746 8.05 745 8.03 1.76 804 774
1S.6% 83 8.0 8 77 79 6.8 8.1 7.6 8.1 70 7.8 7.3 80 12
o 174 171 177 84 184 187 171
249 242 249 244 249 244 49 246 249 244 248 24.2 49 242
794 1.72 7.96/ 765 7.91 7.50 752 746 804 T43 803 774 8.04 1.74
83 81 82 7.7 S0 6.7 81 7.6 8.1 7.0 17 73 8.0 7.2
y 152 146 146 159 160 162 150
100% Allalinity (mg/l. CaCO,) 38 54 62
|Hardness (mg/l. CaCO,) 60 64 64
*Total Residust Chlorine (mg/l. <010 “0.10 0.10
'l‘m_gmure ("C) 250 24 6 249 4.5 249 245 250 24.3 250 2435 24 8 244 250 242
11 (SL)) 793 77 7.94 7.64 7.89 731 798 7.54 304 747 8.04 1.79 8.01 7.74
DO (mg/L) 83 82 82 1.7 19 6.9 82 7.6 8.1 7.0 78 7.3 8.1 71
Conduetivity (umlios/em) 150 143 154 159 158 161 153
T00% Intake A IKadinity (mg/L CaCOy) 56 36 56
Hardness (mg/l, CaCO,) [} o) 60
“Total Residuat Chlorine (mg/l, <010 010 1,10
Temperature ('C) 250 M4 251 M5 250 247 150 246 M9 243 250 M5 250 4.2
*Notc Total residual ehlorine was performed on non-treated Outfall 1071 and Intake samples

File sqn101_051518chem
Entered by T Sleeper

Reviewed by _#
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

County: Hamilton

Client: Tennessee Valley Authority
Outfall: 101

Facility: Sequoyah Nuclear Plant
NPDES #: TN0026450

Project #: !
Dilution preparation information: Comuments:
Dilution prep (%) 10.7 214 42.8 85.6 100
Effluent volume (mL) 267.5 535 1070 2140 2500
Diluent volume (mL) 2232.5 1965 1430 360 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism source information: Test information:
Organism age: : < 24-hours old Randomizing template color: [ X
bD::‘f:c':'d e 05 A58 oLgo T 1oL lncubalor number and shell -Lbl
Culture board: 0S-08-\K A _— 050818 B KocatioD:
Replicate nuinher: | ¢ L EES &, Sfel 181 9 M YWT batch: .
Culture board cup number: |2 [, |3 | & [ v vD] | 23] 3 (31 i M-t €
Transfer vessel information; pH="1.2D S.U_ Temperature = 8.8 °C ! _ v
Average transfer volume (mL): | < 0.25 mL ks 04-30-\¢
Daily renewal information:
Day Date Test initiation and feeding, MHSW Sample numbers used Analyst
renewal and feeding, or batch used Outfall 101 Intake
termination time
0 | o0s-15-18 0% 008 A | Lgosiloee | wkesd.dy | W
LY
' | 0s-l6-18 00§ o504¢ A reosi. oL | \gosM-on | g
o ]
" 05-17-18 01> OSUASA | 8oSIb. oM [ \&usib. 05 A |
3 | 05-18-18 A oS A | 1508160 | 1e0Sib. 0%
'Y
¢ 05-19-18 1021 016186 | 1R0s- 6D | 180s1§.0M | N\
05-20-18 RS> ool 18 | 160518 o | \Rasad o | Yl
6 Josais 1oole s 1EB | 1&0sig. 0 [ \&asKr 0 | Y
7 05-22-18 LS ' | oSy ,}L
Control information: Summary of test endpoints:
Control-1 Control-2 Acceptance eriteria
% of Male Adults: O ol <20% 7-day LCso 210017,
% Adults having 3* Broods: (Db 1. [{sYA > 60% surviving adults | NOEC 1001
% Mortality: 01 01. <20% LOEC >1D07.
Mean Offspring/Female: 28 .M 24.0 > 15.0 offspring/female | ChV > 1007
% CV: a1, S.MT. <42.0% 1C2s 21001,

Feview by
Kalley £ Kaenen

I~/ Page 38 of 94
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independent
Review by
Eallay £, Kaanan
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Testing Seiotion tne

Species: Ceriodaplinia dubia
Client: TVA /Sequoyah Nuclear Plant, Outfall 101

Page 2 of 7

Date: 05-15-18

CONTROL-1 Survival and Reproduction Data
Replicate number
Day i 2 3 4 5 6 7 3 |I'9 10
f Young produccd O O 0 [8) O (o) O O O O
Adult mortality e R S , 3 ) , L] Rt | Nm N, s
2 Young produced N | &) o Ly s M (@) O O[O
Adult mortality R e ) p oo, 1, S RSO T N e R A
3 Young produced ) [®) @) (5 &) O O O O L3
Adult mortality B R G U R T i e | e PR ol
4 Young produced 2 < 9 R =\ - > | & 29
Adult mortality | L e eall Y O | Y i W
5 Young praduced a 1 10 |\ 15| \O {O \D L 1D
Adult mortality o) L s PN N — L i,
6 Young produced 0O (@) O O O O O [®) @) B,
Adult mortality & ol s g N . e Kt W e e B
7 Young produced | (o | X S vs . W Y] S [
Tatal young produced =% +5 =" |24 25| 28| 1V 1% ]
Final Adult Mortality L N N . A ) T T R T
X for 3 Broods K ]l S| N b S T e e R R

Nate: Adult mortality (L = live, D = dead). SB = split brood (smale brood sphit betwseen m;ys}. [«s]

= carry aver (offspring carricd over with adult during fransfer)

Conrcentration:
% Mortality: Ot
Mean Offspring/Female: 8.4
conc: 10.7% Survival and Reproduction Data
Replicate number
Day 1 2‘ e 5 6 7 8 9 10
I Young produced O iy T s O ) O 0 O 0
Adult mortality N s Bt Tk TS S ) LI T TN S i} A
2 Young produced O O | D o3 &) O () O Q O
Adult mortality e , = 45 L , ; \ie R, |
3 Young produced o) 0 O O 5 O O O O Q
Adult mortality TR O YN , 0 R, S —_ j Sh TR e TR
4 Young produced d 1 S h “\ = S 'ﬂ, 5 R !
Adult mortality OB ey i) I T [ g T fia = e e A
5 Young produced L | 1D 13 L |10 Lo Rie W (5 10 M B
Adult mortality I L | el 1 e o g 5, | vl
6 Young produced Ol O o) 6 5 [6) )y 1.6 & .5
Adult mortality I S . X | ; G Loer oo TR
7 Young produced S |\ L 1S 1. i~ $ 11 \ é \ g 1
Total young produced xt 13 12| 32 14 29 A% 25 9 O
Final Adult Mortality W e g e M| S Nk 4 R ; T i s
Note: Adult monality (L = live, D = dead), S8 = split brood (single brood split between two days), CO = eamny Wd over with adult dunne fransfer).
Concentration:
% Mortality: O7.
Mean Offspring/Female: 31\
% Reduction from Control-1: | -¢,.5 7.

Page 39 of 94
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Species: Ceriodaplhnia dubia

Client: TVA /Seguoyah Nuclear Plant, Qutfall 101

Survival and Reproduction Data

conc: 21.4%

Page 3 of 7

Date: 035-15-18

Replicate number
Day 1 2 3 4 5 6 x 8 9 10
| Young produced D O [8) D O O [®) O @) O
Adult mortality E Basift X s Kool Rowst N L 98 ]
2 Young produced O o ) O (&) & (&) &) "o )
Adult mortality O Kool N e e Al e} A A
3 Young produced ol o (@) O O O O O O 0O
Adult mortality T T, T T R O S T
4 Young produced < . | SN ~ < q | = <
Adult mortality R b N LY o, . - o — h— -
5 Young produced A7 ¥ 10 10| 1O e LY 11 D \S
Adult mortality Lol GRSl %) K A N - A |
6 Young produced O ) O O ) &) O (@) O\ (@)
Adult mortality K- L= , £ T Iy . e Tadel Yo S
7 Young produced ] % ¥\ & o 1S ‘e \S 1 \‘-i—==
Total young producecd 24 3| 36 | ™ 3\ 31| Ao 30 AW | 3%
Final Adult Mortality L T - | L LS
Naie: Adult monality (L = five, D = dead). SB = split brood (sinude brood split between two days), CO = amww_w_ v
Concentration:
% Mortality: 01,
Mean Offspring/Female: 31.0
% Reduction from Control-1: | =127 77,
conc: 42.8% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produccd [s) Ol O () (») 0O 0\ ) 0 O
Adult mortality el Ko Ns Sl N b X ) Rl o d
2 Young produced o) O O O O 0 O 1 .0} O
Adult mortality O e D T Vs Y 8 L "
3 Young produced @) [5) [5) (Sr 0O 5— O O O g
Adult mortality TR e [, TIRTE 5 T — | [ -
4 Young produced % 1S . o ~\ S S 9 3 1
Adult mortality Rl . | L. Sol N N I
5 Young produced 15 1\ it v &y o N Vil e 1 3 10)
Adult mortality T b X - g, s N , . . [N
6 Young prodaced B O e O O O O O O
Adult mortality g A 0 L e N O oy & o
7 Young produced 1 : 14 1S 1 19 54 |jg 11 ") 1 171
Total young produccd Aeias |31 A 239 | 31 IV ag | | 3\
Final Adult Mortality ) i, e, R L Rl N o] - N T e
Note: Adult monality (L = live, D = dead), SB = split brood (single broad sphit between twa days), CO = ale_ﬂﬂl__ :
Concentration:
% Mortality: T
Mean Offspring/Female: 3a3.S
% Reduction from Control-1: | ~18.07
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Species: Ceriodaphunia dubia
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101

Survival and Reproduction Data

conc: 85.6%

Page 4 of 7

Date: 05-15-18

Replicate number
Day 1 2 3 3 5 3 7 3 9 10
1 Young produced [®) O O O 5 O O @) O @)
Adult mortality Ll N , G | RSl - . M el A B
2 Young produced @) [®) O 0O Caal 6D (@) 0 10O (@)
Adult mortality S , T |y (SRR} D BN T N
3 Young produced o) O [ O O &) O (&) O O
Adult mortality DR T ) TR i, p Nl T e ] s
4 Young produced <\ e [ ~\ s q ] A S o
Adult mortality A R, | ARl Moy , T Ao e I e Y R
5 Youngproduced | 1o | 2 | v [ AS| A [ IS [ 2| o] 10] 1D
Adult mortality , 2 , Yo Sisl %o Nl N N s F AL
6 Young produced ) O O O [8) (D) (@) O Q &)
Adult mortality B i Ty N s Y [0 S W, S e, ™ Ll Nay e,

7 Young produced 20 \& 1\ \ &€ Lo \w | \S & 4 [\
Total young produced e [ o6 |35 |35 |21 PHAl s\ [ |35 35
Final Adult Mortality S N N N o B T PR
Note: Adolt mortality (L = live, D = dead), SB = split brood (single brood split betvacen 'wo Gays), CO = caery aver (offspring carried over with adult dusiag tansfer).

Concentration:
% Mortality: OT.
Mean Offspring/FFemale: 341.9
% Reduction from Control-1: | =24 47,
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 2 3 - 5 6 7 8 9 10
1 Young produced ) 5) O o) o) 0O 0O O O O
Adult mortality &; | (s A ; P y B, -
2 Young produccd (@) Ve ) I & O O Nal O Q () Q
Adult mortality Bl WL (B, W L g el T R = — —
3 Young produced ) O O 5 O (&) O O (@) 0
Adult mortality T e 1o  CI7 R L TR o
4 Young produced S L‘ S 5 S - 3\ - S
Adult mortality | ) = — ] - N i , T |, e
5 Young produced 14 11 5 1.1 | N W] VD VLA A
Adult mortality T TR L S i U , & y o T S A g
6 Young produced @) O 0 @) 0O 0O O\ @) O
Adult mortality s L | T . W3 i Bt .

7 Young produccd g \& \4 g 4 \g g 9 -1 \& T la
Total young produced 31| 35|37 [ 34 | dL| 3| 36| 34 =\ [ 31
Final Adult Morfality R R T g " P S I N A O 3, S R .
Wore: Adult mmortafity (L = live, D = dead), SB = spiif brood (smgle brood spht between two days), CO » carry aver (ollspring carticd over with adult dufing tramsfer), ‘

Councentration: 5

% Mortality: XA 5

Mean Offspring/Female: 3L.1L

% Reduction from Control-1: | - 23« -2157
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyah Nuclear Plant, Outfall 101

Page 5 of 7

Date: 05-15-18

CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O D) e} [®) O (@) (&) (@) [®) (&)
Adult mortality A KA $ouii | R | S | . Nl Y
2 Young produced D (@) (@) (@) O [®) o) £ O 5-=
Adult mortality o N N i =t i o) [, T SR | S
3 Young produced O O (@) O E (@) ?D O [&] O
Adult mortality L Y e | | . o ., | S [ . Neis
4 Young produced =y -\ > <\ > 3 § - b b |
Adult mortality ; A e o (N, . Yo ] 5 Vel New )
5 Young produced \g VL Y b T S - 10 \0 1\ 1 |T=‘
Adult mortality A e g [, . - - |
6 Young produced [8) O O Ty = (@) (@) O [0} (@)
Adult mortality S (TN N, " T (i P Sl 1) e IR Y ST K g
7 Young produced (T L R w B ‘e \o \; S \‘;
Total young produccd 20| 24 [ 2 | Bo A0 | 1™ | D 11 | 30 L8
Final Adult Mortality = - i ] ] ] Sl M
X for 3¢ Broods y,< ~_ e ul, > Y~ ¥ s o (7
Note: Adult montahity (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring carned over with adult dunng transfer)
Concentration:
% Mortalily: QT
Mean Offspring/Female: 24.0
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced ol DIo0Nol ol'D O 1 O Q1D
Adult mortality ] (] L . IO [, T | o I S e
2 Young produced O O O % [8) (@) O [®) 0O (@)
Adult mortality T s A LB | TS , T AEIH e S s .
3 Young produced O O O [s] 0 (&) (@) (@) Ol 0
Adult mortality e | S (N, SN 1 , s i S S
4 Young produccd S 3 3\ S = S o | (=) o
Adult mortality e Y s B ) P , A | O
3 Young produced 1A YL 18R N ] 10 1I0] 3110
Adult mortality el A i i o N - — — |
6 Young produced O (@) 0O @) 0 (@] @) (&) L34 )
Adult mortality Rt 2N BN - e el \o A Lo
7 Young produced LK \S pet ol % g \& \4 1 | \4 o L
Total young produced a5 | 3> A% av [2aY | s a3y | s
Final Aduit Mortality U N B N T \— B | Py e T "y
Nowe: Adult mortality (L = live, D = dead), SB = spit breod (single brood split betwesn two days), CO = anﬂvMM_ :
Concentration:
% Mortality: O1
Mean Offspring/Female: 3 9
% Reduction from Control-2: | 1.4 7.
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TVA /| Sequoyah Nuclear Plant, Outfall 101
May 15-22, 2018

Verification of Ceriodaphnia Reproduction Totals

Envimnmaental Testing Sotutiony, Inc.

Control-1 85,6%
Repli = Replicate aumber
i T T B T O I R R T ) By T T3 3Tals sl 71 s ] ™™
| olololololofjfolololo i i o lolJojoelolololo]lol]o 0
2 g JojloajololojoloJolo 0 1 glojojoloejojololoelo 0
3 g lolojofoloa]Jojlojolao 0 3 ojJofjloeolololoJoflolon]o 0
4 3 4 R 1 L) 4 § 3 3 3 30 4 K O & d b ] A4 A 5 [ 5 49
5 9 i1 10 | 11 13 0 10 10 12 U 106 5 {2 12 (2] 13 14 13 12 10 10 13 121
[ 0 4 1) i 0 g ] 1Y 0 0 0 & 4] 0 0 0 0 1l a0 { 0 { g ]
1 il o] sfwel a2l is] 4 142 7 Wi irlslaole]isfofie] 17 79
Tatal 28 | 28 | 27 |1 29 | 33 | 28 ) 27 | 28} 39 | 27 284 Total 36 | 36 ] 35 | 35| 39 | 33 | 31 | 4 | 35 ] 35 49
10.7% 100%
ch)icam number . : Repliente number >
vy i T3l 313 sl&el 7181 vtmg ™™ y T B T O B N B T
1 g JojolololJololaoa]Jolao 0 ] eclojojojojolololol]o U
2 0 0 Q 0 0 1) 0 0 0 1] 1] 2 [ 0 0 0 0 ] 0 0 ) 0 0
3 0 Jojoflololofjolo]lole 1] 3 ¢ !'ojojolojoeloe]lolal]o 0
4 4 3 4 + h | 3 4 3 3 3 38 4 3 i b} & ) 5 f 5 § 50
s 12 10 11 12 10 | 16 12 11 10 ] 12 112 ] i 1i il 12 13 | 14 13 12 12 13 127
o DlojojJojfelololelo]loan 0 6 ogfololfofolofoe [T [
7 15 18 | 16 id i6 17 15 18 17 16} 7 |8 '§ 19 1 21 15 | 2 17 §.1 17 19 185
Total 31 | 33 | X 321291291 331290131} 3 3 Total 37131371313 | 39]36) 341 M| 362
s s
21.4% Control-2
Replicate mumber o Replicate number .
™y N B T 0 e el T TR B N 0 A D 0 R
1 G 1 ] O ] & 1] 0 ] 0 1 o Q o i & [ 1] 0 0 0 0
3 0 1 0 0 0 1 0 i 0 0 0 2 l’.‘ 0 1] 0 0 0 0 O i U] 0
3 ¥ 1 o 0 L] 0 /] 0 0 0 ] 3 0 O 0 0 & 0 1 0 1] 0 ]
4 51 4 i 31 51 4 414151 4 42 1 1 4 3 ] 4 3 3 5 | 3 i [ 37
3 RlRfojwliwljwlilinln 114 3 wlifslizlwlwiio]lalafun 107
6 s lojolelololJoleoelolo 1] 6 gloflaloloulololololo [0
T 17 efia] gl te] 1516l 1s]ic] 19 164 7 16§ 12 ] 141 14 Tli6 | 164 13 14§ 13 146
Total Ml 3|3 jwf3w] I A0 Tnl&l 30§ 29 | 26 | 30| 30| 29| 3 27 ] 30 | 28 290
42.8% 100% Intake
¢ Replicate number Replicate number
- I T T ) A R T W T TIIEl il el Tl elvint ™
1 0 U 0 U 4 1 0 0 ) 0 O 1 { 0 ) g 0 0 0 u )
2 oleoelojojaealolololola [ 2 s lotlofojuolojololaeluwu i)
3 i O 0 0 0 L) ] 0 0 0 0 b 0 O ] O 0 4 0 { ] [ 0
4 1 5 4 o 4 3 3 4 4 4 34 4 3 3 4 3 3 b & 4 i O 47
3 13 i i3 12 {2 14 12 19 it 10 18 5 12 13 12 i1 13 12 10 10 13 16 16
o 0 0 0 ] 0O 0 0 0 0 0 0 & Q 0 0 [ 0 0 0 0 0 0 (1]
7 16 { 15 19 I8 18 17 16 18 i7 173 7 18 13 17 1% 2] 19 16 19 17 19 176
Total 321351 32137] 34137 134]30]33] 31 338 Tatal EEE R ENE T E N T 339
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Environmental Testing Solutions, Inc.

TVA /Sequoyah Nuclear Plant, Outfall 101

May 15-22, 2018
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)

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

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 13337
Concentration Replicate number Survival | Average reproduction Caefficient of | Percent reduction from
" varinkion (%) pooled contrals (%)
(%) \ 3 3 4 5 6 7 8 9 0 (%) (offspring/femalc)

Control - | 28 28 17 29 33 28 27 28 29 27 100 284 6.3 Not applieable
10.7% sl i3 32 2 29 29 33 20 3! R 10 J 5.1 9.5
21.4% 34 32 30 3 3i 2 30 30 34 6 10 3240 6.4 -12.7
42.8% 32 35 32 37 34 37 34 30 i3 L} 100 335 7.1 -18.0
85.6% 36 36 RN 35 39 PR il 34 33 35 100 39 6.0 229
100% 37 33 37 39 36 39 36 34 34 37 100 36.2 5.6 -21.5

Control -2 30 29 26 3n 30 29 3 27 30 28 100 29.0 54 Not applicable

100% Intake 35 33 33 34 34 36 32 33 34 335 100 33.9 35 -16.9
Ouwtfall 101: MSD= Mimmum Significant Diflerence
Dunnett's MSD value: 2.047 PMSD = Pereent Mimimum Sigmficant Difference
l’MSD:( 7.2 PMSD s a measure of test precision. The PMSD 15 the mimmum percent difference between the control and treatment that can be declared statisucally
sigmificant in & whole effluent toxieity test
Intake:
Dunnett's MSD value: 1.080 Lower PMSD bound determined by USEPA ( 1" percentile) = 13%
PMSD: 3.7 Upper PMSD bound determmed by USEPA (90" percentile) = 47%

Lower and upper PMSD bounds were determined from the 101 and 90th pereentile, respectively, of PMSD data from EPA's WET Interlabormory

Vanability Study (USEPA, 20014, USEPA, 2001b).

USEPA 20012, 20010 Final Report: Interlaboratory Vanability Swidy of EPA Short-term Chrome and Acuie Whole EMuent Toxioty Test Methods, Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005 US
Environmental Protection Agency, Cincomat, OH

&




TVA / Sequoyah Nuclear Plant, Outfall 101
May 15-22, 2018

Stalistical Analyses

h_ﬁ-mnﬂmu—_;;lr.

s = cm%ﬂumm and Reproduction Test-Reproduction
Stari Date:  5/15/2018 Tesl D ampile 1D. TVA. 7 SGN Dulall 107
End Date: 5/22/2018 LabID ETS-Envir. Testing Sol Sample Type OMR-Discharge Monitoring Reporn
Sample Dale: May 2018 Protacol: FWCHR-EPA-821-R-02-013 Test Species CD-Ceriodaphmvia dubia
% F3 3 4 5B 3 7 g 5 10
1 28 y ; 28.000 000 000 I 2

Control-2 30000 29000 26.000 30000 30.000 20000 31000 27000 30000 28000
107 21000 33000 32000 32000 29000 29000 33.000 29000 31000 32000

214 34000 32000 30000 371000 31000 32000 30000 30000 34000 36000
428 32000 35000 32000 37000 34000 37000 34000 30000 33000 31000
856 36.000 36000 35000 35000 39000 33000 31.000 34000 35000 35000

100 37.000 33000 37000 39000 36000 39000 36000 34000 34000 37.000
Intake 35000 33000 33000 34000 34000 36000 32000 33000 34000 35000

Tw. Uﬂ% 1-Tailed Isotonic
Conc-% Mean N-Mean n Max N t-Stat  Critical  MSD Mean  N-Mean

[ 1 28 ; ; 27.000 33.000 10 B 1
Controk2 29.000 10000 29000 26000 31000 5381 10
107 31100 10724 31100 29.000 33000 5120 10 3017 2287 2047 32683 1.0000
214 32000 11034 32000 30000 35000 6421 10 4022 2287 2047 32883 1.0000
428 33500 11552 33500 30.000 37000 7.071 10 5698 2287 2047 32683 1.0000
856 34900 12034 34900 31.000 30000 5957 10 7262 2287 2047 32883 1.0000
100 36200 12483 36200 33000 30000 5646 10 8715 2287 2047 32683 1.0000
intake 33900 11690 33900 32000 36000 3532 10
Auxiliary ‘l__t_-ﬁg Statistic Critical Skew  Kurt
Kolmogorov D Test indicates normal distnbution (p > 0.01) ~0.67338 1.035 0.37627 -00943
Bartlett’s Test indicates equal variances (p = 0.80) 1.50040 15.0863
e O ant significantly different (p 0

U 11 est
Treatments vs Coatral-1
Linear Interpolation (200 ﬁoumplu)
Point % SD 95% CL Skew
co5 >100
Ic10 >100
iC15 >100 0
G20 >100 091
1c25 >100 081
c40 =100 0.7 4
icso >100 08 ]
08
04
03 4
0.2 3
01
N0 e
014 ~.. .
02 e e Ao,
033 o~
04 .
0 50 100 150
Dose %
Dose-Response Plot
45
1-tail 0.05 level
of signiticance

Controk1

Contrat-2
1074
214
28
8556 4
100
ke
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TVA /Sequoyah Nuclear Plant, Outfall 101 - Intake
May 15-22, 2018

?%? 5 T eg® —!. ? g‘ﬁi

Statistical Analyses

Testing Solu inc.
éoriodlphnil Survival and ﬁopmductlon Test-ﬁoproductloll
Start Date: 5/15/2018 Test ID: CdFRCR Sample ID: TVA / SQN Intake
End Date: 5/22/2018 Lab ID: ETS-Envir. Testing Sol Sampie Type: DMR-Discharge Monitoring Report
Sample Date: May 2018 Protocol FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:  Non-treated
Conc-% 1 2 3 4 5 6 7 8 9 10

Control-1  28.000 28000 27.000 29.000 33.000 28000 27000 28.000 29.000 27.000
Control-2 30.000 29.000 26.000 30000 30.000 29.000 31.000 27.000 30.000 28.000
10.7 31.000 33.000 32,000 32.000 29.000 29.000 33.000 29.000 31.000 32.000
214 34000 32000 30.000 31.000 31.000 32.000 30000 30.000 34000 36.000
428 32000 35000 32000 37000 34000 37000 34000 30000 33.000 31.000
856 36.000 36.000 35000 35000 39.000 33.000 31.000 34000 35000 35000

100 37000 33000 37000 39000 36000 35000 36.000 34000 34000 37000
Intake 35000 33000 33.000 34000 34000 36000 32000 33.000 34000 35000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean __ Min Max ___ CV% N t-Stat _ Critical _MSD
Control-1 28400 09793 28400 27000 33.000 6.255 10
Control-2 29000 1.0000 29.000 26.000 31.000 5.391 10 &
10.7 31100 1.0724 31.100 29000 33.000 5129 10
214 32000 1.1034 32000 30.000 36.000 6.421 10
428 33500 1.1552 33500 30.000 37.000 7.071 10
856 34900 1.2034 34800 31.000 39.000 5.957 10
100 36.200 1.2483 36.200 33.000 39.000 5.646 10
intake 33900 1.1690 33.900 32.000 36.000 3532 10 -7.869 1.734 1.080
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94659 0.868 -04881 -02125
F-Test indicates equal variances (p = 0.44) 170543 6.54109

2.10092

F-Prob___af

The control means are not significantly different (p = 0.43) 0.80178 X
Hypothesis Toctp-tall, 0.05) MSDu MSDp MSB ___ MSE
Homoscedastic t Test indicates no significant differences 1.07983 0.03724 120.05 1.93889 3.1E-07 1,18

Treaiments vs Control-2

-Dose-ﬁespons:l;lot

§ 30 1-tail, 0.05 level
S 25 of significance
g

20
&
X s

-
o

s ]

o
428}
856 4
100 4

Intake

107 4
214 4

Cortroi-1
Control-2 4
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Species: Ceriodaphnia dubia
Client: TVA /Sequoyvah Nuclear Plant, Outfall 101

Page 6 of 7

Date: 05-15-18

Daily Chemistry:
Day
{Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 2
Analyst | 5 [AY M5 S s J[» o
Concentration | Parameter s o J R s o V] R
pH (5.U.) .56 +. 96 1.8 322 =.85 +49
DO (mg/L) 7.1 B.o -7 3.5 -8 14
Conductivity 3 s SR S
(wmhos/em) 31z : i 305 § 02 SEREN :
CONTROL *Alkalinity z 7 R E e
(mg CaCOy/L) L\ ¢aut M S L0 [FOR -
*Hardness ] R
| (mg CaCOy/L) A ' i &l il
*Temperature (°C) | .7} S\ .o .0 . \S.\
pH (S.U.) 4.95 397 | 3% .92 3.51 900
e DO (mg/L) 5.0 149 39 7.8 4-8 14
10.7% Conductivity : { ' !
(pmhos/cm) Z70 289 P 2794 :
*Temperature (°C) - § N > .k . S. 2L
pH (5.U.) 196 5.45 3-28 1.9z .92 X499
Yo DO (mg/L) 1 3.9 g.o 7.8 3.8 XA
21.4% Conductivity : J
(umhos/cm) 275 | 2#g 232
“Temperature (°C) 4.4 NG .O ‘1.3 <1 5.0 - O \ 1s.0
pH (5.U.) -26 3.9 J.98 7.-91 493 2494
- DO (mg/L) [ B0 8o 7.8 ¥ 34
42.8% Conductivity :
(pmh:sjcl:':) ' 2‘” 244 237
*Temperature (°C) 4.4 . £ 241 .4 4.1 . &
pH (5.0, o4 | 492 96 | .99 | %89 7%6%
-~ DO (mg/L) B-1 8o 21 7.9 Lo A
85.6% Conductivity R
(pmhos/cm) /3z | WEL” /31 ;
*Temperature (°C) \5-0 X - & A Wl . £
pH (S.U) .94 %-92. 95 158 3.88 193
DO (mg/L) 5.2 &. 1 8.1 &1 .o A
Conductivity
(jumhos/cm) ’ 56 / ‘/7 / 5 8
: *Alkalinity
oai (mg CaCOYL) St 33
“Hardness
| (mg CacOVL) L& Lo
*TR chlorine (mg/L) <0.10 ; : £0.10 :
*Temperature (°C) 5.0 e o | -4 18-\ -'\}\. £ ™. |
pH (S.U) 3.9z Z.9z | 725 | 288 | 7=l | Aad
DO (me/t) Bz B 8. 8.1 #.0 14
Conductivity g e
Poseasmin 3 e /9 | /52 ,
100% “Alkalinity | |7 I
Intake (mg CaCOsy/L) Sk - } A < S&
*Hardness g [ V32
(mg CaCOy/L) O iheis \’\‘\ AR
*TR chlorine (mz/L) <0.10 : 2 IR <0.10 AT ]
“Temperature (°C) A 4. § . & - f 1 ‘z_j.\
Initial Final Initial Final Initial Final

*Temperatures performed at the time of test mitiation, renewal or lermination by the analyst identified in the Daily Rencwal

Information table located on Page 1. Alkalinity, hardness and total residual chlorine performed by the anaiyst identified on the bench
sheet specific for each analysis and transcribed to this bench sheet by:
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) [rissacental Teseng Sahutican. e Page 7 of 7

Species: Ceriodaphnia dubia

l Client: TVA /Sequoyah Nuclear Plant. Outfall 101 Date: 05-15-18
Day
(Analyst identified for cach day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst | ¥~ _@s. A wo L AS <r 2
Concen- | Parameter e ST (AT R ot O8] | PR [TEeti ey
tration 32 ; : ) A e ! MR Bt | |
pH (S.U.) 194 9.0l .04 202 003 .ot 1.99 ;
DO (mg/L) Y9 $.0 8o ‘46 3L 3.7 F /% 3.8
Conductivity 1 (] o £y
(pmhos/cm) 3(§ | 393 . 303 nl bk 305

CONTROL | *Alkalinity 3 e e
(mg CaCOs/L) '\L(“' s \’\ il a I ) SRS
*Hardness '1\ ; i 8‘_)‘ ] o N

(mg CaCOs/L)
*Temperature (°C) W | as. . g S 24-& - %) et
pH (5.U.) 2.00 .02 3.03 3«3\3 %5 B.o4 -0\
, DO (mg/L) 19 2.0 f.0 3.8 =28 2.5
10.7% Conductivity ¥
et X2 age oo | | zgs A
“Temperature (°C) ~d.£ . & .4 1S .0 4.4 1S .0 4.8 .
pH (S.U.) 2,00 <o $.04 ©.0% o0 &.02 f.oH 8-03
[ . 572 2.9 Vg 23 3.8 kX 2.8
4% Conductivity 7
ey A6 il aws a0 272

“Temperature (°C) . & 5.0 .4 NS D ‘1.33 5.0 . § 1‘\!

pH (S.U.) D) WL Bo4 2.0\ 8.0% 8.02 8.05 Soz
DO (mg/L) %TO 3.0 @ﬁ‘ﬂ ﬁj A4 2 1.8 3.9 ZE
42.8% Conductivity ) % 0o ag-} ;
(pmhos/cm) as—o 3% ‘ 240 S
*Temperature (°C) . 1€ {4 25.0 4.4 WM.4 .4 1S
pH (S.U) Sp0 %1 +449 % eey &.oo0 &.o2 -02
DO (mg/L) ] 3.4 34 . : > 1.8 72 +*8
85.6% uctivity Pt gt
ke N4 % | '3 177 T
“Temperature (°C) . & g WA | s M4 A 8.\ 14.4 4.4 1|
pH (S.U.) 401 | Fae g=0 | o OO | B.oeo | &3 I.98
DO (mg/L) 6.0 F3 3.9 A 3.0 2.8 q.9 Z.9
Conductivity - £ 1 (= . ~ 5
(pumhos/cm) l 5LP 1SS : ‘5\ il 5% f
5 *Alkalinity : * it | - f
100% | (mgcacOnL) g : - SR | el B S
*Hardness : i/ ; ] (RS | s A
(mg CaCOs/L) ‘ . 6Y L"'\ X : YRR | R || AR
*TR chlorine (mg/L) S <p.t0 { T 3 f o G ) e
*Temperature (°C) S S\ 725.0 14 .4 15-0 ™A 144 E 0
pH (S.U) “B.00 142 FAv &.02 .03 [T ‘%03 o4
DO (mg/L) 8.2 44 34 %) Y8 3.2 ° .0
Conductivity 5 ; p | = IR o o
(;m':h:s/cml)) “Q/ s ISF 3 \SS AT /5 9 e
100% *Alkalinity - B 3 . . i R O [ TR oAt
Intake {mg CaCOs/L) : e g i Mt
*Hardness - ; ' ST [ 5| PR A T
(mngaCole) 2 ' ) @O ; . P o e [
*TR chlorine (mg/L) TR : <0.10 : ] SRNRIEER ; P
*Temperature (°C) .4 ~y-F 18.0 A48 ~4-4 | s.0 %.0 4.5
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

PR — Information table located on Page 1. Alkalinity, hardness and total residual chlorine performed by the analyst identified on the bench
P sheet specific for each analysis and transcribed to this bench sheet by:

0 - a
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#6 40 6¥ abed

TVA / Sequoyah Nuclear Plant, Outfall 101, Non-treated
May 15-22,2018

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

Daily Chemical Analyses

E | Testing Solutions, Inc. Project number: 13337
Concentration ]l‘lmmﬂer Day 0 Day | Day2 Day 3 Doy 4 Day§ Day 6
Tnitinl Final Initinl Finul nitinl Fingl Initial Final Tnitinl Final Initial Final tnitinl Final
7 86 7 9% 1 7—55 7.85 7‘7_9 799 § 01 8.04 8.& 803 8.04 7.99 304
70 80 7.7 78 7.8 1.9 7.9 8.0 8.0 7.8 76 7.7 7.7 78
' 312 3038 302 315 308 300 105
Contral — Fiicatinity (mg/l, CaCOs) 61 60 0l
[Harduess (mg/l, CaCO,) 82 84 84
lTemlmrntuw {"C) 247 25.1 24.6. 250 4.7 5.1 247 25.1 248 251 248 152 247 49
. 795 797 7.96 7.92 19 800 800 802 8.03 8.03 $.07 4 8.01 8 08
8.0] 79 7.9 7.8 7.8 19 79 8.0 8.0 78 78 78 78 7.8
200] 289 2 202 280 280 285
4.8 2 8 4.7 248 M7 152 48 248 249 5.0 249 250 248 4.8
7.50 796 7 J‘E‘ 7.92 7.9 799 8.00 802 804 8031 8,?1-7 302 8.04 803
1A% 8.1 7.9 $.0 78 78 79 1.9 8.0 79 79 1.7 78 7.8 7.8
q Conductivity (pmbosicm) 275 278 272 282 265 270 272!
Tﬂllﬁllure ("C) 2.9 250 M7 150 M7 15.0 M8 250 24.9]. 250 '.-'4_2 250 Ms 248
1 (SU) 7.96 7.96 7.98 7.91 793 7.99 800 8.02 8.04 101 8.07 802 8 058 §03
- ) [ 80 [0 78] 74| 7.9 80 80 79 7.9 k] 78 79 73
; Conductivity (mhos/cn) 211 234 237 350 137 237 240
'l'mErnlurc {"C) 249 Z-Lﬂr M7 M9 47 24_1 24.8 248 249 250 M9 249 ZJ_._? 25__
11 (SU) 7.94 792 7.96 789 7.89 98 $.00. 8§01 7.00] 800 806 800 8.03 $.02
85.6% DO (mg/l) 8.1 8.0 8.1 79 $0 8.0 7.9 79 79 80 77 7.8 79 7.8
e [Conductivity (nmhosicm) 172 176 171 179 178 179 177
l'emwum {'C) 250 4.3 24.8 ZQ Z-ll 243,5 M8 248 249 S 252 249 251 249 248
H (SU) 7.94 792 795 788 7.88 7.93 8.01 7 96 3.00 796/ 8.04 8§ (i 803 798
DO]n_tl/L) 8.2 8! 8.1 8.1 30 79 $0 79 7.9 79 7.8 78 1.9 79
Canduetivity (unibos/em) 156 147 138 156 155 151 154
100% Allatinity (mg/l. CaCOy) 58 58 58
Hardness (mg/l, CaCOy) 08 60 [}
| Total Residual Clllorlac(m_g/l.) <0.10/ <010 <010
”I‘cmEmlurc ("C) 25.0 247 249 251 148 248 249 251 5.0 249 250 49 IL.‘) 250
11 (SL) 7.9. 1,92 795 788 7.91 71.94 8.00 798 7.96 502 8.03 S0l §.03 8 04
DO {mg/l) 8.3 3.1 81 81 30 7.9 8.2 19 79 7.9 7.8 78 8.0 8.0
Conduc(ivny (pmhos/cm) 147 149 152 156 157 155 159
100% Intake [Atkalinity (mg/l. CaCOy) 56 38 58
{Hardaess (mg/l, CaCOy) 060 [ o0
T otal Residuad Chloringe (mge/L) 010 010 0.10
Temperature (°C) 4.9 24 8 248 2.8 17 249 248 24.8 5.0 148 249 25.0 250 248

File: sqn101_051518chem

Eniered by T Slgeper
Reviewed by




Page QO

: Environmental Testing Selutions, inc Page ‘ of l

Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples
Matrix: Water, RL = 0.10 mg/L

Analyst % i IiHM ‘QH l
Date analyzed | 05, |6.10

Positive and Negative Control:

Control Type Sample ID Result (v')
Positive NE{tive
Negative control Deionized water
Positive control Tap water 3
Sample screening:
Sample Sample 1D Sample characteristics Result (v')
number Positive | Negative
\Rog . UL -WG\LQ(\N \0\ N0 o\, (Uggr N
gosmon ] wreake | pate tan, cles, s
LEosis.on] EnEes N\ N, oo/ ®
"N
LEOSIS-0\ | ¢ AT ARNOOG™ Patiten, Cloos
/,
/
/

o

i
i
I

—

Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) uniess 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 0<-1S- 18
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Page

page [/ of _/

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‘s lodide reagent: | INR gaq
Date analyzed 05 - /5‘_ |8 Acid reagent: | INR 235
Calibration:
Slope (mV)
0.10 mg/L 1.00 mg/L (suggested range = 26 t0 30 mV)
Reference standard # | INSS /5|7 INSS /Q |77 @

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%)
SN 0.50 0.53¢% /07.6 /o
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
(mg_/l.) (acceptable range = £ 10%)
L§ oSkl G VA | S@w o) S £0.017
3. Duplicate D £0), O|§ O5=/5 /8
Sample measurements:
Sample Sample ID Total residual chlorine
number (mg_/L)
TV < 0.05 mg/L Method Blank (MB) <£0.012
TV = 0.30 mg/L Method Detection Limit spike sample (MDLs) 0,320
L g0 . 0D WA [SQn wTeve £ 0.005

ik

e

/

P

/

/

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 / TV x 100
number (mg/L) (mg/L) {acceptable range = 90 to 110%)
INSS /o) 7 0.50 OHUT76 5.2°/_
Reviewed by | 1\ | Date reviewed | ©S-AS-1§ |

Page 51 of 94
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Page 62
EvronmentatTeiting Sclutions e Page l of 2

Total Residual Chlorine (4500-Cl G-2011), Screening Whole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L

Analyst | TS OPD: [ CHM /00H |
Date analyzed 05, L‘Z- jg

Positive and Negative Control:

Control Type Sample ID Result (v')
Positive Negative
Negative control Deionized water v
Positive control Tap water v
Sample screening:
Sample Sample ID Sample characteristics Result (v) )
number Positive | Negative |
\E0S I, O No co/lor, cleac
—TVA S ) ’ v’
18 0516.05 \ INTAKE. no coloC , clead v |
1605110 | EmaFels no cobr, ckar v’ *
1£08v1-0\ | O ATTARN0OGA hght ~ellow, clear v
= :

P it

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 0S-M- 14
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Page ,3: §

Page | of |

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

Date analyzed 0 5, /7- 44

lodide reagent: | INR &Q?

Acid reagent: | INR &35

Calibration:
Slope (mV)
0.10 mg/L 1.00 mg/L (suggested range = 26 to 30 mV)
Reference standard # | INSS /(p]™7 INSS /o |7 &Q

Note: For samples with a res
Laboratory control sample:

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

Reference standard

True value (TV)

Measured value (MV)

% RS =MV / TV x 100

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS /G 17 0.50 0,534 /06, 8
Duplicate sample precision:
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
('L‘S./L) (acceptable range = + 10%)
\&0Stk. 0N TVAlSEM o) s € 0.0/%
L Duplicate D<NH.0O /5 05-17-7% >
Sample measurements:
Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.05 mg/L Method Blank (MB) 0.0/
TV = 0.30 mg/L Method Detection Limit spike sample (MDLs) 0.313
V& 01 .08 Al SAN  INTAKE - 0.007

- 4

il

o

Y A

/

%
D4 ol

/

=

- Laers

/

i

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 /TVx 100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS /@ 17 0.50 0,513 02.G °/o

Page 53 of 94
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Envirsnmental Testing Selutions. inc.

Page (0 q

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

Matrix: Water, RL=0.10 mg/L

Page | of l

Analyst | =g DPD: | CHM /00Y ]
Date analyzed 05-19- /g
Positive and Negative Control:
Control Type Sample 1D Result (v)
Positive Negative
Negative control Deionized water v~
Positive control Tap water v’
Sample screening:
Sample Sample ID Sample characteristics Result (V)
number Positive | Negative
Ve e d-ED T\U-\\‘SQ\J 10\ No color, C‘CQ(, QQ('\'\C\Q& \/

\& 08 \& -0~ \ aTAKe. no color, cleac e
VoA | EuEe light ten, clovdy
vEosya.o\ CARTTAR006A light yellow, clovdy

v’
v’
V/

g

2l

A

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 residuai chiorine 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

Page 54 of 94

+ Fae Posve  For TVA [SQR SAmPLe
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Reviewed by
Date reviewed

b1
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page 34
Page I of |

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 B lodide reagent: | INR 82?
Date analyzed og,,q_l 8’ Acid reagent: | INR 835
Calibration:
Slope (mV)
0.10 mg/L 1.00 mg/L (suggested range = 26 to 30 mV)
Reference standard # INSS / Q (7 INSS /Q [7

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/TVx100

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
S 7617 050 0,542 /080 % _
Duplicate sample precision: ]
Sample number Sample ID Total residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
(mg/L) (acceptable range = + 10%)
180514 0% FrvA| SQm o\ s £0.012
A " Duplicate D <£0.0/0 — 2f%-{

Sample measurements:

Sample Sample ID Total residual chlorine
number (mg/L)
TV < 0.05 mg/L Method Blank (MB) <0 0/4
TV =0.30 mg/L Method Detection Limit spike sample (MDLs) O, 3&\
140518 .08\ AL SAR ke < 0.004

e

/

ok

/

/

&

2

O

Page 55 of 94

/ —————
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%)
o
INSS /Gl 7 0.50 0.525 /08.0 7o |
Reviewed by l Jl J Date reviewed [ 0S-14-Id I

SOP C8-Revision 4—Exhibit C8.2



° [ ST R
Analyst R
Date analyzed | gz 42

Titrant normality and multiplier determination:

Page 2o

Page __ |  of 4

Alkalinity (SM 2320 B-2011)

Matrix: Water, RL= 5.0 mg CaCOs/L, Samples are titrated tapH =455 1.

Page 56 of

94

Titrant reférence Normality check Begin End Total Normality (V) of HaS0a pH Factor or Multiplier
number standard number mL mL mL = (5 mL NazCOs x 0,05)/E =0.25/€ = (N x 50000}/ 100 mL sample
(E) (acceptable range = 0.0180 - 0,0220) =N x 500
INR 931, INSS WS4 0.1 125 0. 0200 0.0
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Muitiplier | Alkalinity (MV) %RS=MV /TVx 100
number [mg CaCOs/L) volume mL mL mL (mg CaCOs/L) (acceptable range =90 to 110%)
(mL)
INSS 1y 3% 100 100 | @ s| a9 | 100 & A4.0%
Duplicate sample precision: 03248
Sample Alkalinity %RPD
Sample Sample ID volume | Begin End | Total | Multiplier | (mgCaCOs/L) ={(5-D) /[(5+D)/2]} x 100
number {mL) mlL ml mlL e (acceptable =41
EES"Osi8pumyl] S0 | 235|354 | 34 hyoo dot)
Duplica e o
plicate (D) J as.q 334—..4 é a i&YL 5-:0-40— iy £R
Sample measurements: iy s CSWuR
Sample Begin End Total Multiplier Alkalinity
Sample number Sample 1D volume (ml) mlL ml mlL (mg CaCOs/L)
MB (Tv < 2.5 mg/l) | Deionized water, pH =54V sy 100 0.0 0.1 o.1 oo Lo
EEY?* 051605 mvE 100 292 | 3oe | 1M I
EEYOsen, MVmL | 50 | 3p, 284 | %3 130
0S0X8 | L) oo |89 |u4aa| 33 23
0S40 ! \ 422 |Hss | 33 33
Do e | Mnksw \ o | e | o s
0s104@ A | > | @ |t Ll
0S-lousn| ! a4 183 | w2 L2
051148 Said sw 82 | 38S | Iv2 |o©
05:03.18A 285 1343 | L2 e
5.0 106 398 [4ag | oo ==
05.06.10 ce | 9% 9.3 %
0S.p4: 16 28 |Z2o4 | lob e
05.10.1@ - 208 [31v | na e
1ee2.0\ | CdRC D 3Ll |3%9 | b3 b2
DpAc Dme Zrq (442 | vA wq
¢ Omez oo | led | 10% He
Nde Dme 108|430 | 112 no
Méac  Dnrve- az.c |32.% | 108 heo
nete. Dmne 13228 4349 | wy | e
Lapamm%:gtml standard (LCS):
Reference standard | TrUwvaluelIV) | Sample | Begin | End | Total | Multiplier | Alkalinity (MV) %RS=MV / TVx 100
number (mg CaCOs/L) m“\mg mt mL (mg CaCOs/t) | (acceptablerange =90 to 110%)
(mL) —
INSS 100 100 = @s, wSa4E
Reviewed by: { A ] Date reviewed:
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Analyst

b

Date analyzed |

0S4 %

Titrant normality end multiplier determination:

Page 2,

Page 2 of Y

Alkalinity (SM 2320 B-2011)
Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 5.U.

T8 [ WoTretity-chack End Total Normality (N) of M504 pH Factor or Multiplier
number standard number mL mL | mr— % 0.0S)/E =0.25/€ = (N x 50000)/ 100 mL sample
(E) (acceptable range = 0, = =N % 500
INR INSS BSe  vS4z 9%
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiptier | Alkalinity (MV) %RS=MV / TV x 100
number (mg CaCO1/L) volume miL mlL mL {mg CaCOs/L) (acceptable range = 90 to 110%)
(mt)
INSS 1y, 100 10 |[po |93 | 48 | oo a% 4% .0%
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(5 - D) /[(5+D)/2]) x 100
number (mt) mL mL mib {acceptable range = + 10%)
5
12650008 | Wshhenppdony [ 25 | 9% [ wid [8e [ 190 14 %o
\; Duplicate (D) L M (154 | S oo ﬁ)o B S —— % j24Y
Sample measurements: :
Sample Begin End Total | Multiplier Alkalinity
Sample number Sample ID volume (mL) mi ml mL mg CaCOs/L)
METTV=25meé)-Deionized water, pH = ar 160 joo | BRL 654245
180810.0¢ | Chomha 0o a5 |84 |13 | 20 e HeSpe. usas |
\40%0¢8.20 [TYA SHE  Am So %8 | 3ASS | S |z) 92
L E0Sok. 2\ Am | it 255 | 29.b (~y L
A Pm - 29 | 340 |45 3 0 g
1& o508 44 fmn il - 340 (288 ls43 42y o
| &osof.o\ [TUA BFN [ 50 B384 | Ms | 31 (o wz
| \8 0504. 2 z | S Mg | 39 oz
L8 oS\ - 3 — Haw 1439 | 33 | Lete
Vévsob.on [TVA BEN st | Sv o» | 3.1 |3 5 b2
\ k05 0A.18 z | 31 w3 |32 |2 LM
\eog il 1A 3 e w2 |95 |32 (et
|\ 5086163 | EAstman | as s e (24 day jas
1€ 050%.LL 9 2 —L e [ 139 (22 (4) qu
1goS . \§ i - 139 | 1S | 2. (%) o8
\ .o\ | EAstmen KW | 25 leS [ 184 | 19 (8) T
1K0509.03 1 & ll 154 | 204 | A (1) S0
VE 0SNG ! 3 sl 2o |217F | a3 Q2
\E0So. ¢ | EAstmen Ank | as 240 | 19 F
\g0S0q .2 SO A Zpe |2 |22 (4) 92,
Laboratory control standard (LCS):
Referencestandard | True value (TV) | Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV / TV x 100
number m mL miL mi {mg CaCOs/L) {acceptabile range = 90 to 110%)
I e
INSS 100 100 T BS. v5.24%
Reviewed by | U | Date reviewed:
Page 57 of 94
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= Page 22

] i B
sa Page_3 of 4
j g ——
Analyst | psi Alkalinity (SM 2320 B-2011)
pate analyzed | ooy 2% Matrix: Water, RL=5.0 mg CaCOs/L, Samples are titrated topH = 4.5 S.U.
Titrant normality and multiplier determination:
Titrantseferance check Begin End Total Normality (V) of H250a pH Factor or Multiplier
number standard number mL mL % 0.25/E = (N x 50000}/ 100 mLsample
(E) {acceptable 0 - 0.0220) =N x 500
INR INSS g G428
Laboratory control standord (LCS):
Reference standard True value (TV) Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV / TV x 100
number {mg CaCO3/L) v?::::e mL mL ml (mg CaCOs/1) (acceptable range = 50 to 110%)
[INSS 138 100 100 | 2b1 | 2,5 | % | 0o % o )
‘' Dpuplicate sample precision: .
RES Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(5-D) /[(5+D)/2]} x 100
number n'ﬂ t {mlL) mL mL mL (acceptabie range =  10%)
1kos & |EAstmun 3| as |38 330 | 25 |4y ies : 190 :
L Duplicate (D) " - 29,0 lms | 25 |y L5 a JoO e o
Srrple measurements:
Sample Begin End Total Multiplier Alkalinity
Sample number Sample 1D volume (mL) mL mlL ml {mg CaC03/L)
MBIV <2 5meftDeionizedwater pH=______ su 100 B5 — OS:24%
\goson.od | EASTMan Ank 2 1 A5 M5 485 | Qo 4100 <o
\£0S0R.72% | Z | 43S |Use | 20 84
180511. 14 d 2| &= |46w |433 |2a 2
os-un-1g A | MMASW Ank | oo [ 0.0 | d | (o4 Lo} L]
| ps unei& B S 2 N PANE- N lg.o i g
Loason-1k ! 2 o 12.) {182 | bl e}
ool | S Pis \ loe | 482|224 | 4s 46
140504~ 23 | 2 I 224 | 2vE | 4l |
1£0SNAS d )}, 203 | 212 | 4 g
1g0s0g.0b | Rodkunghun ) WS | 212 (332 | 2.0 ) Ho
1€0510.02 . 2 Eﬁ_ 37 | 380 | 43 (2 Je
1§0512 -0\ 1 3 3%o |HRY | 43 {2 Qe
sesof- a1 | Pogue, ( & 42§ |MEo |52 (ke) oo
\€0510.03 | 2 | 0. 4% | 4% o) Qe
Igosin.on | | 2 L 48 |92 |as (o 9s0
1§og.0f |Eoetlhend | 2 93 [ 18S | La (ke) 2100
1 o0, 84 " | zZ IS (219 | LY doo 2100
ger2® [ | k. 217 (453 | ks (€9 $00
- Lgoses. A | Pasquotann | ~—  la82 223 |uo (o™ Qoo
3 Laboratory control standard (LCS):
RWMT{VTL Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV / TV x 100
number {mg CaCO;3 ~volwme—t_mL | ml ml (mg CaCOs/L) (acceptablz range = 90 to 110%)
(mL) DN et
Vi 100 100 I— TR SR -

Reviewed by: | A | Date reviewed:
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’ o Page 4 of 4

Alkalinity (SM 2320 B-2011)

Analyst
L
Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 5.U.

Date analyzed 0SW21B

Titrant normality and multiplier determination:
Titr: nce Normality check Begin End Total Normality (V) of Hz2S0s pH Factor or Multiplier
number stan L—ml | mlL mlL = (5 mL NaxCO3 x 0.05)/E =0.25/€ = (N x 50000)/ 100 mLsample
lﬁ‘ﬂnm&mn,&o.gso - 0.0220) =N x 500
INR INSS o i . CSHZ %
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV / TV x 100
number (mg CaCOs/L) volume mL mL mL (mg CaCO3/L) {acceptable range = 90 to 110%)
(mt)
INSS W38 100 100 322 |wa | ae | loo 9.0 Qe.O%(e
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample D volume Begin End Total | Multiplier {mg CaCOs/L) = {(S - D} /[(S+D)/2]} x 100
number (mL) ml mL mi (acceptable range =% 10%)
s ﬁ 6
| .6 |Pasawtawz] 2 [ oo |38 (34 devloo W3
3 bupeate®) | ) | 34 [3g |34 = - ps. ———tS ¢
Saimple measurements:
Sampie Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (mL) ml mlL mL (mg CaCOs/L)
MB (TV 525 mef—-Betenized water, pA = U TOU Bl OE1248
180504 pabﬁu)w 2 38 (120 | 42 (b)) 100 2ies
| 150400 C.Ba_l:ch l 29 2o | 153 |2 ) 130
& 6100l { Z \ 5.2 |82 |30 e
1&uE .05 ! 3 e 18 (203 | Qw0 joo
i4eseg.)) | Pinove | 25 1704 248 24 un [0
1§ 0510 O Z | 243 |84 |3 (4D T ——"
1805120 3 - 224 |32 | 33 &) H%W,f,,, R
0S-1246% | Sasrtsw [oo 1320 |424s | lo5 O Lt (00D
0sa2.18 0> 4 A 23> |z229 | 9 — o Caw)
06
(/
\
6&/ [ o <o WOUN
- "—‘|6
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Alkalinity (MV) % RS=MV / TV x 100
number {mg CaCOs/L) volume mL mL mL {mg CaCO3/1) (acceptable range = 90 to 110%)
(mi)
INSSy ;%4 100 100 |3za(HRe| 33 | joo 93 72

Reviewed by: [ W | Date reviewed:
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Analyst | @, Alkalinity (SM 2320 B-2011)
Date analyzed ©5.19.1% Matrix: Water, RL = 5.0 mg CaCO3/L, Samples are titrated to pH =4.5S.U.
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End Total Normality (N) of Ha50s pH Factor or Multiplier
number standard number mL mL mi = (5 mL NazCOs x 0.05)/E = 0.25/E = [N x 50000)/ 100 mL sample
{E) (acceptable range = 0.0180 - 0.0220} =N x 500
R INSS 1,54 ol |18 | 13s” DD 200 .0
Laboratory control standard (LCS):
Reference standard True value (TV) Sample Begin End Total Muitiplier | Alkalinity (MV) RKRS=MV/TVx100
number {mg CaC0os/L) volume mL mi mL {mg CaCOs/L) (acceptable range = 90 to 110%)
{mi)
INSS |33 100 100 | R 225 | 44 | los 449 34
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Muitiplier {mg CaCOs/1) ={(5- D) /[{5+D)/2]} x 1060
number {mL} mL mi mL {acceptable range = £ 10%)
DS W06 | Misw lee | 2258 |38w | L. oo |° e
- 5}
s Duplicate (D) o gz ! 24| L. 3. Lo} ﬂ! 0S49: g
Sample measurements: -
Sample Begin End Total Multiplier Alkalinity
Sample number Sample 1D volume (mL) ml mL mlL {mg CaC0Os/L)
MB (TV < 2.5 mg/L) | Deionized water, pH =D.bZ sy 100 0.0 o.1 o.1 Tox=] )
0S-186.84 1M 343 |dow | 59 |
0s.16.66 Houw |uesS | 54 =9
DS \o.16 R : e | Lo =
Weman.ol | CAGL Dne o | A |l ol ok
X, gen Dme R4 (184 | L3 3
| - 0VA IMRsw VU | 184 (44 | Lo Lo
6%l tt A | z My 133 | Sa 519
-1 8 6 i 3 “— 13202 |3 | .S w3
s, o [TVA S& o0 ) So 2l 12A8 |29 o SY
1€ 05 1e.0M | z 39S "4 |24 «t) S¥
\£0514.0Y M uay lusa |29 (o st
\EoS.uL | TYA S8 UV | 453 482 (29 S%
1205 L. 6l \ z Oo° |23 |43 ) 5S4
\£0S1§. 0D J 3 2F 6% |30 &) Lz
1By, [ TAASBY) INT ) 53 v A% 2y St
1£ 0% 16,05 ( 2 Be [ 116 |29 (ha 58
1k os1g-04 J 3 .S |y ) 5%
1£ostd. o3 [T Sew iNT W ) e 172 (a3 @ S
Ligosic.os {__* . - 132 12~s® ) st
Laboratory control standard (LCS):
Reference standard True value in End Total Multipltier | Alkalinity (MV) %RS =MV /TVx100
number (mg CaCO3/L) volume mL | W T mt—t— | w (acceptable range = 90 to 110%)
(mL) —_—
INSS 100 100 Bs. 0s.I943
Reviewed by: L A 1 Date reviewed: M’
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Analyst | @o¢ Alkalinity (SM 2320 B-2011)
Date analyzed 051918 Matrix: Water, RL = 5.0 mg CaCOs/L, Samples are titrated to pH = 4.5 S.U.
Titrant normality and multiplier determination:
Tifrant reference—{—_Normality check Begin End Total Normality (V) of H250s pH Factor or Multiplier
number standard number mL mL [ mt—t—= 2;C0s x 0.05)/E =0.25/€ = (N x 50000}/ 100 mL sample
(E) {acceptable range = 0. = N x 500
INR INSS T 86. 0S.9.8
Laboratory control standard (LCS):
Reference standard True value (TV) Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV /TVx 100
number {mg CaCOs/L) volume mlL mlL mL {mg CaCO3/L) {acceptable range = 90 to 110%)
(mt)
INSS 1,28 100 100 | oo |93 | QF | w0 93 e
Duplicate sample precision:
Sample Alkalinity %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(s-D) /[{s5+D)/2]} x 100
number m\)I {mL) mL mL mlL {acceptable range = £ 10%)
S
EESYoedR | (213 (23 [ %1 oo 32
o
Duplicate (D) | 5’ 3 51_.q ot 7) X L , @‘— — bS5 R
Sample measuremenis.
Sample Begin End Total Multiplier Alkalinity
Sample number Sample ID volume (mL} ml mlL mL (mg CaCO3/L)
MB [TV < 25-mgli——Defonized water, pH = su. 100 B 051948
EESY OsiB1L mue wo 339339 [ | oo I=
1 o<l mome 25 (389|423 (33 (4 |S©
\gmk.0d [TVASEN gfuv 3 16433 |ves [ as (o) Sk
goss.e- | Eahud \ i oo |05 | oS -
1£6S\V. 0T | = os |oftl A )9
\K0S1 - 0L~ 3 ‘ 24 |3% | Y% I
1k 'S0l | Chudenmgo ! 25 33 | 90 |52 g 240
\§eet-ol | z : Qe {143 |53 a) (A=)
tkusiq. 0\ J 5 e 143 Q04 | .l ) K40
//
/
/ =%
P &
054948

Laboratory control standard (LCS):

Reference standard True value (TV) Sample Begin End Total Multiplier | Alkalinity (MV) %RS=MV / TV % 100
number {mg CaCOs/L) volume mlL miL mlL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mt)
INSS 1,33 100 100 | Ro4[Fon | A | Joo Qi o R
Reviewed by: I [ l Date reviewed:
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Analyst | P Hardness (SM 2340 C-2011)
Date analyzed 8S 42473 Matrix: Water, RL =5.0 mg CaCOs/L
Titrant normality and multiplier determination:
Titrant referance Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
number standard number mi ml mi =0.2/E = (N x 50000)/ SO mL sample
(E) (acceptable range = 0.0180 - 0.0220) = Nx 1000
INR $03 INSS \5%8 0.0 |10 |y0o.0 0.p20c 70.0
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Hardness (MV) % RS=MV / TV x 100
number (mg CaCO3/L) volume mL ml mi {mg CaCOs/L) (acceptable range = 90 to 110%)
(mt)
INSS 1618 40 50 | 100 [aa | 4. 0.0 2 105, 5%/e
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 (mL) mL mi mi (acceptable range = £ 10%)
13, S
SPae e |se | g |3l \3 © 24
Duplicate {D) E: O 2.9 5s | 1.3 A N y 3 BSL —— OSa24%
Sample measurements:
Sample Begin End Total Multiplier Hardncss
Sample number Sampie ID volume (mL) mL mL mi {mg CaCOs/L}
MB (TV <25 mg/l) | Deionized water 50 o.5 oo | oo oo ND
S.Plne_yp 65 | lete | 1y 2a
050216 S o | 185 | 1.9 33
0& 116 I 125 | 305 | 2.0 Ho
0.0 16 mpsw 205 |24 | 2 s
0510184 | 247 | IBS |+ L > 4
0s.10:10 & | 1 e A "
Wwosz.ol | CARC DR 33.0 332 | Y1 EC
4 PPAC  Dme 3t 4 | 2 b
186510.08 | Crvmhedy — |4y | 4B | e 130
| 120so¢-20 | TVASHE Am 25 oo |24 24 S 122 |
\kosop-2) Py indt 23 Il 3. o S T
| \Ees0kak Pen 55 |s4 |&4 e Hib
180S0 14 - O 1T - ZH D Qe yoo
18oset.0\ | TVA BFN ) 25 ne (128 |13 Ta
1805808 | 2 22 | 1dd ] ol L
\& 0811 \d i 3 i [iv | 13 2
1gosof.or |TJ/A BFN) iwT | Z5 e d 3 | LM
\g 050425 | 2 J 3x | 19a-+ 13 - (e
Laboratory conf_l;ol standard (LCS):
Reference standard ] (1v) | sampte | Begin | End Total | Multiplier Hardness % RS=MV / TV x 100
number {mg CaCOs/L) ™ sl mb mi {mg CaCOy/L) {acceptable range = 90 to 110%)
(mt) R e T
INSS 40 50 ——— 85| oS24k
Reviewed hy: | A | Date reviewed:
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Analyst | pge Hardness (SM 2340 C-2011)
Date analyzed | psy2..18 Matrix: Water, RL = 5.0 mg CaCOs/L
Titrant normality and multiplier determination:
Ti ference Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
number [~ standardomber—f—ml__ | mlL mlL =0.2/E = (N x 50000)/ 50 mLsample
&) (acceptatieTange-=.0,0180 - 0.0220) =N x 1000
INR INSS | B 8S.24%
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Hardness (MV) %RS=MV / TV x 100
number (mg CaCOs/L) volume mL mL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mL)
INSS )19 a0 50 194 |21y | 14 w0 33 ASxllo
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(5 - D) /[(S+D)/2]} x 100
number (mi) mb mL mlL (acceptable range = £ 10%)
3
\goSNAG VA BFROINTS | 25 | 213 [480 | 177 (1o Ly
\\, Duplicate (D) 3 280 |aua | 13 | il D e S i GRS
Sample measurements:
Sample Begin End Total Multipiier Hardness
Sample number Sample ID volume (ml) mL mlL mL (mg CaCOs/L)
MB v =25 mert—1-Peionized water 50 10 | —— B 054248
8 ken .o | (=Astnen \ as 243 (230 | 2.3 (nyle.° 92
L € 0S0A. L | - ' 23e |a95 | 28 |e=
1§05 11.4€ ! 3 235 |35 |20 120
1€0smn.od |Eactmen QW | 3a.S | 343 | 18 32
LE0SCA. 2D | Z 243 |23 | 20 %o
| \gos11 .14 d 3 s 3.3 | 28 | 2.3 G2
| os.um 8 A [MHsW A \ 5o 3B |49 |42 T
| pS-unak B I p | Hag | 6] | b S
| ook d ) " M%‘m L4 32
g v
wse.o> | LAskman Pnb | as sl ol | 83 L) 92
|EuSA. 11 [ 2 L4 | e | Qe ==
1&0s11.1& I 3 %o | 1L | 23 Lo
| 1g0son.od |astmen KAnd | D% (1373 |19 He
| \£0S¢08.2% L P4 2% | 158 | 2.4 e
LGOSl \4 | 3 — 1S 184 | 2.3 L Q2
\§osn.0\ | SPine | So 8y 1124 | 1.8 3
1£050% .2\ | 194 [2Lv | |3 e S
1£081). 1S I 3 2\ |238 | 14 28
L §0504. ok l - Rss |3%3 | 38 | - Ki”
Labo:.'go;_gl control standard (LCS):
Reference standard ?nﬁﬁ(‘rvr- in End Total Muiltiplier Hardness % RS=MV / TV x 100
number (mg CaCOs/L) volume mlL \rﬂh-——ml\‘ (mg CaCO3/L) (acceptable range = S0 to 110%)
(mL) [ ——
INSS 40 50 T T-BSL 059248
Reviewed by: [7 A | Date reviewed:
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Analyst | gg, Hardness (SM 2340 C-2011)
Date analyzed | ©s.42 49 Matrix: Water, RL = 5.0 mg CaCQs/L
Titrant normality and multiplier determination:
Titrant reference Normality check | Begin | —€md—{Total | Normality (V) of EDTA pH Factor or Multiplier
number standard number mL mlL mL =0.2/E = (N x 50000)/ 50 mLsample
(E) (acceptable range = 0. =N x 1000
INR INSS B bS.248
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier | Hardness (MV) % RS=MV /TVx 100
number {mg CaCoa/L) volume mlb mlL mlL {mg CaCOs/L) (acceptable range = 90 to 110%)
(mL)
INSS ie)% 40 50 |243 [243 (2.0 | =D 1o |00, SPle
Duplicate sample precision:
e Sample Hardness %RPD
Sample Sample volume Begin End Total Multiplier (mg CaCO3/L) ={(s - D) /[{5+D)/2]} x 100
number {mL) L mL ml (acceptable range = £ 10%)
\\ s
Duplicate (D) ? Oy
Sample measurements:
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume (mL) ml mL mL {mg CaC0y/1)
MB-RLc 2.5 mpid— Dejonized water. 56 0S124% BsL
L koS0 ¢ -R()L‘hmalhum £ So 213 (339 | B 1e.© 3o
1&osr2.0) J 3 4 3.9 |43 | B4 1 13
i -
\Eos . L& | [asnington 2% (3R (289 |31 6 120
L ——
\\\
)
—
P
=
K
" S
51 9%
Laboratory control standard (LCS):
Reference standard True value (TV) | Sample Begin End Total Multiplier Hardness % RS=MV /TVx100
number (mg CaCO3/1) volume mL mL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mi)
INSS 11 40 50 (289 409 2.0 | ¥™° o 120,=%%
Reviewed by: [ WA | Date reviewed:
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Analyst

s

Date analyzed

b5.194%

Titrant normality and multiplier determination:

Page 19
Page | of 2

Hardness (SM 2340 C-2011)
Matrix: Water, RL = 5.0 mg CaCO3s/L

Titrant reference Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
number standard number mlL mi ml =0.2/E = (N % 50000)/ 50 mL sample
(E) (acceptable range = 0.0180 - 0.0220) =N x 1000
INR %03 INSS 58 0.0 | loo]| 108 0.0200 250
Laboratory control standard (LCS):
Reference standard True value (TV) Sample Begin End Total Multiplier | Hardness (MV) %RS=MV / TV x 100
number (mg CaCO3/L) volume miL mL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mL)
INSS \w1g 40 50 oo |\2o| 20 | 200 Hoer s, 100.0%k
Duplicate sample precision: *Sq48
Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCOs/L) ={(5- D) /{(S+D)/2]} x 100
number (mL) mL ml mlL (acceptable range = £ 10%)
S
Wl 88 | MHsw So 120 |Iw2 |42 | Pom o+
" D
d Duplicate (D) A te.2 |20 | 1. B (o 851918
Sample measurements:
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume (mL) mL mL mlL (mg CaCOs/L)
MB (TV < 2.5 mg/L) | Deionized water 50 00 |o.0o 0.0 g.,z.;p N
oS 810t | MEsw 204 |24l 2 | ) = B4
os.el00] 24 (233 | 2 84
L OSAb. e | Mikes A%% 3o | A2 24
g o0\ | oG, Dmae 3.0 |321 |4 %2 =
L Pon bme 21 |43 |4 Bt
00 \6A | kS UVY | A3 1Heh | 4) g2
| pg Lok A | 2 454 149 | M2 B4
oS-te-tg B J 3 - .o (.2 [ -+
V20562 | TYA- S 1o\ | 25 42 |89 |33 > L8
1€ oSie.ed | 2 | 54 |33 | 1S (i Lo
| \K OS\E.VD 4 3 IH Ao | ile 42y ot
— \o\
Lgos™.z [TYA Sey W 1 20 |ies |18 (=) o
1§ oS z 3 (124 | e (21 s
| 18 0S (€03 . 3 J 1133 | 1w {2) LY
Ligwmid.oa [ T/AGB INT | 123 (152 | 15 o
| 18 051665 Z 152 liks | Le (af L
|18 oS \E-o‘( 3 12 [ 183 1S {z) Lo
| \Ews oy | BA -Sepe NtV | 1$2 188 | 1S 1_1‘_ ko
L& 0SIL.0S i 2 | — liag {213 115 () Lo
LaMory control standard (LCS):
Reference standa "meahm_fLVL Sample Begin End Total Multiplier Hardness %RS=MV /TVx 100
number {mg CaCO3/L) ‘v?fmnv--\mj\ mL mL (mg CaCO3/L) (acceptable range = 90 to 110%)
(mL) e il
INSS a0 50 T TT—ga .S,
Reviewed by: | K | Date reviewed: |05.194€
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Analyst BRS¢

Page 2o
Page 2 of =

Hardness (SM 2340 C-2011)
Matrix: Water, RL=5.0 mg CaCOs/L

Date analyzed 0544.19
Titrant normality and multiplier determination:
Titrant reference Normality check Begin End Total Normality (N) of EDTA pH Factor or Multiplier
number standari ‘ aml | m\l. =0.2/€ = (N x 50000)/ 50 mL sample
(E) | facteptablerange = 0.0180 - 0.0220) =N x 1000
INR INSS R S P -
Laboratory control standard (LCS):
Reference standard True value (TV) Sample Begin End Total Multiplier | Hardness (MV) %RS=MV /TVx 100
number (mg CaCOs/L) volume mL mL mlL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mL)
INSS 1518 40 S0 {213 233 ] 20 | 2o Ho 100.0%%k
Duplicate sample precision:
Sample Hardness %RPD
Sample Sample ID volume Begin End Total Multiplier (mg CaCO3/L) ={(5-D) /[(5+D)/2]} x 100
number (mL) mL mlL mL (acceptable range = + 10%)
S
ko8 o | TVASOR IOV | 2% | 932 (248 | 1S (oo Lo
# D
L Duplicate (D) L 249 k3 | 1S A= leo BSL —0S.1%.1%
Sample measurements:
Sample Begin End Total Multiplier Hardness
Sample number Sample ID volume (mL) mL mL mL (mg CaCOs/L)
MBTIV< 25 mg/L] | Deionized water— S50 gs. 0S.19.%
1§ oss-o | Enbad ( 5o 23 |27a |0oq | o0 9
g oS- ll = 2. 212 |34 | 12 2
1 £0SVA - UL— 3 : 31> | s 3o
Egas.0y | Mubaose | s |ags |33e | e iby 180
1 €05 3.6\ | 2 L 330 |33 (44 L2 |0
g0l ) 3 L 2 1430 | e (2)” e
\
/
/ <
¥
\‘\
RBSL
DL S——
Laboratory control standard (LCS):
Reference standard True value (TV) Sample Begin End Total Multiplier Hardness % RS=MV/TVx 100
number (mg CaCOs/L) volume mL mL mL (mg CaCOs/L) (acceptable range = 90 to 110%)
(mL)
INSS 1w (B 40 50 430 |50 20 | %o Lo joo.o %k
Reviewed by: [ "N | Date reviewed:
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Femtrg B b Source: In-house Culture
1y QI KM SNG Tiae bt e Sumi e an SHMc ME-y DL NN R Eomer oo cosd -
I Control Limits (+ 2 Standard Deviations) i
1.0 -
° T ————— e . _ i
0.8 - — - 3]
,_., e —————————— S — - . ’ "
L e e . e > ¥ e - e o ° |
BEF e amaer T T ' o -
S i l
-
il
0.4 .
o
~ Loooabe vl s "EEE LT (N TN CORY MY SIS LA e - e af el e e uf
wn
UN 12 ] 1 T ] ¥ ] i T I I ! LB | 1 1] | 1 v, f | T
> - " 4
® Warning Limits
© 10 b  ccconiens s e g e s A T M s e £+ 3140k e aea S TR MO S T A
h A . -
. ......................
0.8 - . : ° —
- s S et - e.u e (s — i)
i “o® ¥ " . @ o © e o E
0.6 - - - S O ~
0.4 -
i l l | i ! I | | i L | | 1 l 1 | 1
A° 1 ad oY .L:O o @™ a8 @ 1.&" ,pﬂ 1.«3 Ly .«:\ s& i
A G A 0 L 1 (9 G e
Test date
® 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).
. Cenitral Tendency (mean logarithmic IC,; converted to anti-logarithmic values)
e e = 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,, 5, ,. converted to anti-logarithmic values,

S, . = 75" percentile of CVs reported nationally by USEPA)

ATS

Kelley E. Franan
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Pimephales promelas

Chronic Reference Toxicant Control Chart

Source: In-house Culture

Log,; Conversion Anti-logarithmic Values (g/L KCl)
7-day 1C;s Laboratory Calculated CV 75th Percentile CV
ToxCal Determination | 7-day 1Cys cT S T Control Limits Warning Limits Warning Limits

(/L KCl) cT-25 CT+25 CT-2¢V CT+2¢CV CT-S5a8 CT+5,75
1 12-06-16 0.8303 -0.0808 -0.1423 0.0433 0.7206 0.5904 0.8795 0.5399 0.9411 0.4468 1.0009
2 01-10-17 0.7066 -0.1508 <0.1433 0.0432 0.7188% 0.5892 0.8773 0.5384 0.9392 0.4457 0.9921
3 02-07-17 0.7052 -0.1517 01421 0.0426 0.7209 0.5924 0.8772 0.5426 09378 0.4469 0.9948
4 03-07-17 0.7620 -0.1181 -0.1362 0.0365 0.7308 0.6178 0.8646 05761 0.9139 0.4531 1.0086
5 04-04-17 0.7043 -0.1523 -0.1392 0.0351 0.7258 0.6174 0.8531 0.5765 0.9012 0.4500 1.0015
6 05-02-17 0.6740 -0.1714 -0.1371 0.0316 0.7292 0.6305 0.8434 0.5939 0.8858 0.4521 1.0063
7 05-16-17 0.6906 -0.1608 -0.1382 0.0320 0.7275 0.6278 0.8431 0.5904 0.8864 04511 1.0040
8 06-06-17 0.7367 0.1327 -0.1393 0.0314 0.7256 0.6280 0.8384 05911 0.8810 0.4499 1.0013
9 07-11-17 0.7519 -0.1238 -0.1393 0.0314 0.7257 0.6280 0.8385 0.5911 0.8811 0.4489 1.0014
10 08-08-17 0.6829 -0.1656 -0.1379 0.0294 0.7280 0.6357 0.8336 0.6012 0.8731 0.4513 1.0046
11 09-12-17 0.7271 -0.1384 -0.1371 0.0292 0.7294 0.6377 0.8342 0.6037 0.8730 0.4522 1.0065
12 10-03-17 0.7024 -0.1534 -0.1382 0.0293 0.7274 0.6355 0.8326 0.6011 0.8720 0.4510 1.0038
13 11-07-17 0.6666 0.1761 -0.1421 0.0289 0.7210 0.6310 0.8238 0.5961 0.8636 0.4470 0.9949
i4 11-07-17 0.6847 0.1645 -0.1404 0.0265 0.7237 0.6406 0.8175 0.6089 0.8533 0.4487 0.9987
15 12-05-17 0.7191 -0.1432 -0.1424 0.0251 0.7205 0.6418 0.8089 0.6112 0.8432 0.4467 0.9943
16 01-09-18 0.7574 -0,1207 -0.1397 0.0244 0.7249 0.6478 0.8113 0.6185 0.8441 0.4495 1.0004
17 02-06-18 0.7951 -0.0996 01377 0.0260 0.7283 0.6461 0.8211 0.6154 0.8557 0.4516 1.0051
18 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
19 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
20 05-08-18 0.7204 -0.1424 -0.1420 0.0243 0.7196 0.6435 0.8048 0.6138 0.8380 0.4462 0.9931

Note: 7-day ICys = 25% inhibition concentration. An estimation of the potassium chioride coneentration that would cause a 25% reduction In Pimephales growth (calculated using ToxCalc)

CT = Central tendency of the IC,, values
S = Standard deviation of the IC,, values.
Control Limits = Mean logarithmic IC;s + 2 standard deviations converted to anti-logarithmic values.
Warning Limits = Mean logarithmic IC,s # 2CV or 5, ;s converted to anti-logarithmic values,

S,z = Standard deviation corresponding to the 75" percentite of CVs reported nationally by USEPA (S, = 0.38)

€V = Coefficient of variation




Pimephales promelas
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Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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Test date

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. e
Central Tendency (mean Control Growth, CV or PMSD) e

95% Confidence Interval (mean Control Growth, CV or PMSD + 2 Standard Deviations)




)
Q. e g o Pimephales promelas
. Chronic Reference Toxicant Testing, Test Acceptability Criteria
Q i—_ Source: In-house Culture
-~
E ToxCal Determination Control Growth Control Growth CV Test PMSD
Control Control Growth Test (mg/initial larvae) (%) (%)
Test number | Test date Survival Mean v MSD PMSD (n) 95% Confidence Interval T 95% Confidence Interval c 95% Confidence Interval
(%) (mg/initial larvae) (%) {%) CT-28 CT+25 CT-25 CT+2S CT-25 CT+28
1 12-06-16 100 0.617 56 01167 18.9 0.599 0.413 0786 57 0.0 11.4 11,2 4.6 178
2 01-10-17 100 0.587 73 0.0629 107 0.600 0.414 0.786 57 0.0 1.3 11.2 46 177
3 02-07-17 100 0.579 115 0.0751 13.0 0.591 0.420 0763 62 03 120 11,4 48 178
4 03-0717 100 0.638 6.2 0.0662 104 0.590 0421 0759 62 0.4 120 11.2 47 177
5 04-04-17 100 0.620 5.5 0.0919 148 0.591 0.422 0.761 63 0.6 11.9 113 4.7 179
6 05-02-17 100 0.729 5.6 0.0792 108 0.596 0.416 0776 6.2 0.6 118 114 S.0 178
7 05-16-17 100 0.593 2.8 0.0521 8.8 0,603 0.434 0.771 8.0 0.2 11.8 114 5.0 178
8 06-06-17 100 0.608 72 0.0542 8.9 0.601 0.434 0.768 58 07 108 11.0 5.2 168
9 07-1117 100 0.713 33 0.0584 83 0.609 0.438 0.781 56 05 10.7 10.8 49 168
10 08-08-17 100 0.638 79 0.0791 124 0616 0.451 0.781 59 io0 108 11.0 5.1 16.9
11 09-12-17 100 0.631 5.6 0.0562 8.9 0.626 0489 0.764 59 1.0 108 108 5.0 165
12 10-03-17 100 0.658 44 0.0838 127 0.637 0.525 0.748 60 i2 10.7 11.0 54 166
13 110717 100 0.738 39 0.0641 8.7 0.645 0528 0.761 57 11 104 10.8 5.2 16.4
14 110717 100 0.727 0.8 0.0580 8.0 0.642 0535 0.749 53 0.6 100 105 5.0 16.1
15 12-05-17 100 0.676 23 0.0607 8.0 0.647 0545 0.750 52 0.4 100 10.6 5.0 16.1
16 01-09-18 100 0.612 B3 0.0752 123 0.643 0543 0.744 54 Qs 10.4 108 5.0 16.6
17 02-06-18 100 0772 84 0.0815 10.6 0.651 0538 0.765 56 0s 10.7 10.6 5.0 162
18 03-06-18 100 0.810 a7 0.0640 78 0.660 0.526 0.79a 56 05 10.7 10.6 49 163
19 04-03-18 100 0.743 6.1 0.0836 113 0.668 0.534 0.802 58 08 10.7 10.7 5.1 163
20 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 5.3 16.3
Note: Contro! Survival = USEPA minimum test acceptability critena 2 80% survwal
Control Mean h= USEPA test criteria 2 0.25 mg/surviving larvae
CV = Coefficient of variation lor control growth
USEPA maximum CV guidance criteria (0" percentile) < 20
MSD = M significant diff
PMSD = Percent gl i
PMSD is @ measure of lest precision. The PMSD (s the minimum percent difference between the control and treatment that can be declared statstically significant in 3 whols affluent taxisity test
Lower PMSD bound determined by USEPA (10" percentide) > 123
The lower PMSD bound represents 3 pracucal Smit to the y of the test method and s not 3 av.ap critena
Upper PMSD bound accep wteria by USEPA (90™ percantile) < 30%
€T = Central tendency of the growth, CV or PMSD values Hovnsans

S = Standard dewiation of the growth, OV ar PMSD walues
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Environmental Testing Solutions, Inc.

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

Species: Pimephales promelas
PpKCICR Test Number: 39

Dilution preparation information: Comments:

KCI] Stock INSS number: INSS 1L€5

Stock preparation: 50 g KCI/L:

Dissolve 50 g KCl in 1-L Milli-Q water.

Dilution prep (mg/L) 300 450 600 750 200 1050

Stock volume (mL) 9 13.5 18 225 27 315

Diluent volume (mL) 1491 1486.5 1482 1477.5 1473 14685

Total volume (mL) 1500 1500 1500 1500 1500 1500

Test organism information: Test information:

Organism source: In-house culture Randomizing template: AT QRANGE

Age: < 24-hours old [ncubator pumber and 18
shelf location:

Spawn date: 05- 01§ Artemia CHM number: CHM984

Haich dates and times: oS- 5‘"?‘“ VeVt Drying information for weighi

05.0§-\€ 0S0O determination:
Transfer vessel information: pH= ".R80 S.U. Date / Time in oven: & 15-18 1SS
Temperature= .S °C Initial oven temperature: lon' C

Average transfer volume: <0.25mL Date / Time out of oven: |osaw1& 0155
Final oven temperature: Lo C
Total dryin§ time: —ﬁ- NoudsS

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 05-08-18 0SS A S A oas | M 0501 A
' 05-09-18 bleno | M \200 | N of oo N | oS-avud
. 0510418 0b0o X \Lov X 000 Pl 050318 B
- 0511118 | owoo | A \zo0 | & oD | M 503§ &
- - 1"
: i awno | Y Ve | ¥ oddx | U BS-o-1 &
. 05-13-18 | obzo f 3o | 4 o830 | K 0S-0-1§
v 05-1418 Ol 0 A ‘200 Y 0§66 Al os--1 §
7 05-15-18 0b3S L
Control information: Acceplance criteria Summary of test endpoints:
% Mortality: O <20% 7-day LCso §s3.4
Average weight per initial larvae: 0.9, NOEC S
Average weight per surviving larvae: 0-S1b > .25 mg/larvac LOEC 150
Chv lb10-8
g— 1Cas A20-4

Review by
Kebley £ Kevaan
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' Environmaental Testing Selutions, Inc.

Species: Pimephales promelas

Survival and Growth Data

PpKCICR Test Number: 39

Page 2 of 6

Day Control 300 mﬁ KCIVL 450 mg KCI/L
A B 4 D E F G H I J K L
. 10 10 10 10 10 10 10 10 10 10 10 10
: |io|1o|mwfw|Mm|o|w] 1o ] |1D
% ol toflw [w]| o o w|io]l n|ro |0 [0
: (b [0 [0 [0 JID|!0|WQ|ID | I0]ID]|tO |(D
; o | o] w|w|io]| © | |w]| o
; Rl [0 Q| Q|| Q] 0] LO| (O
8 ol to]to |to | w|tto|ta|td] (O] (O] L0 |10
? IOl io||i1o] O] |[tD[ta] @|m|to]!td
T oo “foceat qen |13 I5,45(1599 |16.5
Anslyst: TS A ﬁliélk 14,9215 34}/5. £7116.59 IH.O&TI&%}&&H 152249/
Date: _QU-24-1§
B=Pp La igh
bl e S Jeu5120.75 21,0921, 06[a2 2442, 191231 30,45 [R1.39 21430208731, 24
Sate: OF5-11-1% 5 7’1 . A LN e
C = Larvac weight (mg) =B - A
Hand calculated. $%2 195D |6 [ 1 [udo [uSY [LAD [ s13 L [ S.6S [ 633
Analyst: 3
Weight per initial number of larvac (mg)
= C/ Initial number of larvac
DN
Hand calculated. ‘ao,v lg’) £ l;\\ ~$\°\ \? > \0<° \:?7 l-;\lb \p\o'\ ¢;:> \:;b
Analyst: K‘ o o o‘:p o) o’ o’ o |0 (o N 1 ¢ 8 (o3 o
Average weight per initial Pcrcen.l
ansndiani oo BN | B BN o. Wkt | swamt | ocsat | -3t
(%)

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

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

Comments:

Page 73 of 94
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.+ Envimnmental Testing Schntions, lnc.

Species: Pimephales promelas

Survival and Growth Data

Page 3 of 6

PpKCICR Test Number: 39

Day 600 mg KCVL 750 mg KCI/L 900 mg KCl/L
M N )] P Q R S T U Vv W X
v 0 | 10w ]| w|w|w]|w]|w]w|w|[w]|ino
‘ lo|to| 1of o]io | o] to] 0] & a? a¥| g9
. mw| w|lw|w]io|gd|wo|m] &[4 4|8
’ (o] o|io [0 ]| gAl || a]l4a]s
. o |w|to| || g [w]w|] et
A d Lt \Y
- | | |ty q’L gl a a4 n'.'\ g a
A A A 24| [ 24
; o [ [q4] & ] s a |87 &7 5|
. : TYIE
’ | oflw|a [ 1] e [e4] 4| 4 [ 4P
A = Pan weight (mg)
e coor codes Socesk_grean Ny o115 231y, 26/15,21 |15.36| 15, 24)15.40|15.6.2]15.25| M, 73)15.05 15, 76
Date: _QU-84-|R
B = Pan -+ Larvac weight (mg)
Amalyst: T3 £20.70(41.50(20, 62440, 79}40.01{19.79|d0, 34/19.924 7. 77| 1.20|17, 59|/8. 24
C = Larvac weight (mg) =B~ A
Hand caleulated. .10 1511 .36 | 5.58] 418 (345 [ g4 [ 4D .52 |2aMT sy (25
Aualyst: é"
Weight per initinl number of larvae (mg)
=/ Initial number of larvae . o N AP A X
Hand calculated. \,\o ‘:J‘ \'P é_‘;b ~?}L, “gb '.)g\ Qo ’\‘? :‘?‘ ‘#x '\‘?
Analyst: A 0" 0 Q o 0 (o} o (v} v} \9) 5} 0’
Average weight per initial | Percent
number of larvac (mg) ::cdm:tion‘ , 0.543 -3.01. o.M 2.1 p 5.151 SL.3 T
rom contro
(%)

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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_\' Environmental Testing Solutlons, inc.

Species: Pimephales promelas

Page 4 of 6

PpKCICR Test Number: 39

Survival and Growth Data

Day 1050 mgLCI/L
X /A AA | BB
v o | 10| 10] 10
2 V) e | S 5"\
3 (o P N K
4 . ¥ q.& ‘\-k
5 2 Y T
i e -
. A A
8 el AL 3 g 3
? A A
A =Pan weight (mg) -\'
I;x;)lycsc:lor cod_crs_ﬁi&%&""‘_ mqo |5. a2 ’5 01 15, 3‘?
OH-u-18 0000

Date: - -

B = Pan + Larvac weight (mg)
Analyst: TS

_Dalc: O5-11-1 Z

16,1715, 7215, 73{15.90]

C = Larvae weight (mg) =B - A

Hand ecaleulated.
Analyst: /“

1271 o S| 0.6 p 5

Weight per initial number of larvac (mg)

= C / Initial number of larvae 1 A
o \o
Hand ealculated. v 67 Q\D 60
Analyst: 48 v} 0 0 o 0
Average weight perinitial | Percent
number of larvae (mg) reduction
from control b6-0 Bl 8611
(%)

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.

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

Environmental Teating Soistions, inc

#6 40 9/ abed

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test aumber: 39
Test dates: fAay 08-15, 2018
[Concentontion (meTL KGH] Reghieate | witiel sumber af | Fiost nomber af T A« Pan welght (mg1 |8 = Pan s Garvae  JLarvee welght (me) <] Wl ] Surviwing | Mean welght] Sursiving] Coetficient of variation JWeight £ Imal numbwr of [Mean survival (V1] Masn weight/ iniial| Coeticient ol vanation] Percent reducticn from
tarvar taryae welght () B-A number of larvas (mgl | sumber of laevae (mg) | 4o e i larvae (mg) numbar of larvae 2] oniral (%)
d e ot wruer (%9 me)
A 10 ) Tag 2045 %2 560 3.562
B 10 10 15.22 20.75 53 553 .553
— — s a e .57 a9 auphicable
Control 3 0 10 1493 ) XT3 617 0576 9 617 100.0 0.576 Not
) 10 10 1534 05 J1 .571 571
10 10 1545 24 .79 679 679
10 10 15.89 19 0 0 630 ).630
L. e 0.664 az - 100.0 0.664 4.2 A53
0 16.59 23.13 .54 654
H 14.02 209_5 .93 693 .GQ_SI
15.66 7139 73 575 573
10 10 15.24 21.43 .19 )619 619
— — ~= _L 0. 56 .0 a.598 5.6 -3.2
- 10 0 1533 087 55 565 - 565 =
10 10 14.9 21.24 6.33 0.633 1633
- — — —
[ 10 10 13.60 20.70 10 0610 0.610
N b1 10 15.83 21.50 5.67 567 567
0 0.608 as — 7. 0.593 6.2 -0
" 0 1 10_ 1826 20852 36 636 636 st
¥ 1 9 15.21 20.79 .58 LI_Z_O .558
q 10 7 1586 20,01 415 593 0415
10 7 84 19.7% 395 564 0.395
— L — X ' —— X 3 X 7
750 0 = v Sy e s 0578 60 o5 750 0.438 9.8 24
r 10 ] 15.62 !& 430 LS_J_Qr 0.430
J 10 a4 15.25 77 252 0830 .252
vV 10 2 1473 .20 47 0.618 247
——— — 0625 1. 400 0.252 13 6.3
" W 10 3 1505 5 54 U635 - . ” 4
X 10 a4 15.70 18.24 .54 0.635
Y 10 2 14,90 15,17 27 0.635 0127
Z 10 1 15.22 15.78 256 .560 056
0 — — — — — " X LR .7
105 iy 35 5 o7 573 o . 0,606 81 o6 128 0.077 4 86
[ 0 1 15.33 15.90 57 570 057
Dunpett's MSD value: 0.0516 MSD = Minimom Signficant Diffarence
PMSD: 9.0 PMSD = Percent Minimoum Significant Ditfer ance
PMED 1 a measure of test precision. The PMSD is the percent diff the control and that can be declared ly signif ina whole effluent toxicity test
Lower PMSD bound determined by USEPA [10th percentile) = 12%
Uppar PMSD bound determined by USEPA [30th percantiie) = 30%.
Lower and upper PMSD bounds were datarmined from the 10th and 90th percentile, respectively, of FMSD data from EPA's WET intedaboratory Variability Study (USERPA, 2001a; USEPA, 2001b)
The lower PMSD bound represents a practical Imit to the sensitivity of the test method and is not a mitnimum acceptance critera,
USEPA. 2001a, 2G01b, Final Repart: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Tosicity Test ¥ 1and 2-A dix. EPA-821-8.01-004 and EPA-B21-B-01-005. US | P Agancy, G i OM
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Envtrommnental Tesiing Solutians lnc

Statistical Analyses

. hrvﬁ ;M Growth and Survival 16st-7 Day Survival
Start Dale: S5/812018 TestID: CICR Sample 1D; REF-Ref Tomcan!
End Date: 5/18/2018 Lab D ETS-Envir. Testing Sol Sample Type KCL-Potassium chioride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species. PP-Pimephales pramelas
Comments.
2 3 4
10000 1. 1 1
300 10000 10000 10000 1.0000
450 10000 10000 1.0000 1.0000
600 10000 1.0000 1.0000 0.S000
750 07000 07000 08000 0.8000
900 0.4000 04000 D4000 0.4000
1050 02000 01000 0.1000 0.1000
Transtorm: R Rank 1-Tailed Number  Total
Conc-mg/L. _Mean N-Mean Mean X Sum__ Critical Resp Number
D-Control 1.0000 1.0000 14120 14120 14120 0000 4 0 40
300 1.0000 10000 14120 14120 14120 0000 4 1800 10.00 0 40
450 10000 10000 14120 14120 14120 0000 4 18.00 10.00 0 40
600 09750 09750 1.3713 12480 14120 5842 4 1600 10.00 1 40
*750 07500 07500 10482 09912 11071 6383 4 10.00 10.00 10 40
*900 04000 04000 06847 06847 06847 0000 4 1000  10.00 24 40
1050 0.1250 0.1250 0.3572 03218 04636 19861 4 10.00 10.00 35 40
%ﬁl‘_‘! Statistic Critical Skew  Kun
i ‘st indicales non-normal distnbution (p <= 0.01) 0.87142 896 02893 251678
a iter

Slope 5g81 1. ) 5. ) 9314 007938 2
intercept -31.93 491886 -41571 -22.289
TSCR - 10
Point Prabits % :o%m::mmns aa
1 674 558 141 111 61398
ECOS 3,355 632177 562.953 679.843 08
EC10 3718 67558 614.186 716.592 o ]
EC1S 3.9684 706.535 650.845 746 563
EC20 4158 732145 B81.08 770.106 0.6
EC25 4326 754855 707.608 791.441 054
EC40 4747 815253 775803 851554 ]
ECS0 5000 853.891 B516.5 393.659 0.8 3
ECE0 5253 89436 856198 941279 03
EC75 5674 965921 920381 103297 il
ECBO 5842 995882 945635 107349 ot
ECES 5036 103198 975257 112355 014
ECS0 6282 1076.27 1013.0¢ 1190,82 0.0
ggg :‘645 115336 1070.6 1:99.41 ’ by 100 10000
326 1306.36 1185.27 1533.44 DA
Dose-Response Plol
1 < <
08
0.8
o7
§o.e
0s
$0a
"~
03
-
023 4 (‘:—--
' §
013
0 - - . v -~

Page 77 of 94



rTTTT oTTER -

Statistical Analyses

Enwiruemental Testing Sefutons. inc.

Larval Fish Growth and Survival 1est-7 Day Growth

Start Date.  5/8/2018 Test D' PpPKCICR ple 1D: REF-Ref Toxicant
End Date: 5M15/2018 LabID. ETS-Envir. Testing Sol. Sample Type: KCL-Polassium chionde
Sample Date: Protocol’ FWCHR-EPA-821-R-02-013 Test S PP-Pimep promelas
Comments:
Conc-m, 1 ESAE T
D-Co 05620 05530 06170 05710
300 06780 06300 06540 06930
450 05730 06190 05650 06330
600 06100 05670 06360 0.5580
750 04150 03950 04940 04300
900 02520 02470 02540 02540
1050 01270 00560 00860 00570
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L.__Mean _N-Mean ~ Mean Min Max CV% N t-Stat _ Critical MSD Mean  N-Mean
5-&:::@ 05758 10000 05758 05530 06170 4944 4 0.6189 10000
300 06640 11533 06640 0B300 06930 4190 4 -3919 2290 00518 06198 10000
450 05975 10378 05975 0.5650 06330 5617 ) -0.966 2290 0.0516 05975 09638
600 05928 10285 05828 05580 086360 6.180 a -0.755 2290 0.0516 05928 09582
750 04335 07528 04335 03950 04940 8874 4 04335 06933
900 02598 04373 0.2518 0.2470 0.2540 1.312 a 0.2518 0408
1050 00765 0.1329 00765 00560 0.1270 44400 B 00765 01234
Auxiliary Tests Statistic Critical Skew  Kurt
Shapi 'S Tesl indicales normal distibubion (p > 0.01) 089619 0.844 024992 -15788
Bartlett's Tes! indicates vanances (p = 096 0.28117 11.3449
esis 1-tall, 0.05) NOE( OE Chv TU __MSDu__MSDp __MSB ___MSE _F-Prob _ of
Dunnett's Test 600 >600 0.05157 0.08957 0. 2 0 Q 1 12
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point L SD 95% CL(EX| Skew
1C05 603 64 883 28116 987 -0 8
IC10 632 84 1523 58201 B6671 -26811
IC15 662.03 11968 62304 70148 01775
1C20 691.22 1282 65800 73684 04492
1C256 720 42 1465 6BB625 77090 04973
1C40 800 82 995 76945 82768 01471
IC50 851 98 542 B3565 86763 -0.1673
0 500 1000 1500
Dose mg/l
Dose-Response Plot
08
074
064
= B e I e e 1-tail, 0.05 level
§ 05 of significance
04
g 03
0.2 4
01 : ‘; J N
o \ ; &
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' EnviranmentalTesting Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 39

Daily Chemistry:

Day
{Analyst identificd for cach day, performed pH, D.0. and conductivily measurements only.)
0 1 2
Analyst | < MS )L A I Jl 5
Concentration | Parameter | i PR e e e PR |
pH (S.U) 1.94 3.82 31.38 Fwa eul | I35
DO (mg/L) +7 137 4.8 wAa I3+ | T4
o - ]
CONTRO e 3/7 2o | 324 |
L *Alkalinity 3
(mg Calg’oi/u S4 sS4 \,&‘i ‘
*Hard i
(m:::ancfcs)s_\/u g gL e
*Temperature (°C) | =d.%o 1.6 .\ =4\ “M:_ 4 AN
pH (5.U.) B.o3 38! q-77 P 20Y | 792
e DO (mg/l) o b .8 2.0 13 3-4
00 mg /L Conductivity g i — :
iy Btz | 8s¢ gus L
*Temperature (°C) =4.1 .. ~4.71 ;\_:I 3 1“-% ui.b
pH (S.U) B.oz .82 1.97 Tl | eoq [ FF4
. DO (mg/L) 18 .5 1-9 %) X -4
450 mg KCVL Conductivity 3 ;
(;::nh:sc/::‘n:)t) /loo ‘ /1o j 1060 :
*Temperature (°C) .o ~sd. L ~d. P .5 ] ~4-b
pH (S.11) 8.0z 738 1.96 st doM | 735
T DO (mg/L) 8 1.5 3.9 wa Y 3.5
mg Conductivity T 2 T
(unbosem) 1380 1350 w0 [
*“Temperature (°C) b o .Y _’H A s 4.4 __\-‘{-1"
pH (S.U.) B.02 1.78 J.25 1S\ 20s .69
DO (me/L) 29 3.5 8.0 w8 X8 3.5
750 KCVL ivity = -
= g Jozo FBEE /030 | w20 :
“Temperature (°C) T O W.b 4.7 LS W .£ L N~
pH (S.U) & 0o 31.80 .95 551; 80w || 7o
2 DO (mg/L) 3.9 3.5 8.1 ‘Lo 34 7.5
900 KCI/L ivity : i :
& ffff:{,'é’éf.-'.fu" /8Fo ; - | 100 s 1940 [
“Temperature (°C) b 4.3 .77 b W .S
pH (5.U.) §.og 3.78 7-25 ns¥ 80> F.7&
DO (mg/L) .9 J.6 &1 w.8 8.0 +F
1050 mg KCVL |} Conductivity G T i A%
g (p:‘h::l:mv:)“ 2’60 A 2/80 el ;\‘qo b o
*Temperature (°C) b 14.S -1 M-S . € Y. S
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 |
Aligalinity 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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Envimamental Testing Solutions, Inc.

Species: Pimephales promelas

PpKCICR Test Number: 39

I~ /Page 80 of 94

D
(Analyst identified for each day, performed p:.y D.0. and conductivity measurements only.)
3 4 5 6
Analyst | M§ gEL | Bsc A w W % I’Z;r_
Concentration | Parameter i SR | IR TR SN N T [ T
pH (5.U) 794 | #%° | 3as | YA |68 | K | @oo | &3
DO (mg/L) 7.7 39 ER 30 Y Y e 14
Conductivity TR ] o e
(p?:hos‘;::m)n 305 ] A99 | dov s 2)03 i
CONTROL (,:};"éf,'ggf,u \* D \ - 5] x{ g ‘._»_l“_z
“Hard a . DT
(mgﬂ Canch:/L) \ &\‘\ \ i o
(o'g:mpcraturc A4 .5 e e 2.\ -}\\,\-\ 1\\-&_ w4
pH (S.U) 8.04 333 To4 1.5 & oM F0 o0} | 185
20 ‘(l mg{ L? 8 349 3.9 Y0 Yo q‘U q@ 7. "f
300 mg KCuL, | Conductivty 848 , 5% i B8 ioal] 025 |
;’(l:‘;:mperntu re 4.8 4.3 14.¢ .3 .\ ™.$ w4 .
pH (5.U.) 8oz | +¥, |%05 39 Qld}zj__iu!a 80S | 184
DO (mg/L) 7.8 78 g.0 A4 3| > A4 Y6
450 mg KCV/L (il‘;"‘:;j'c:')“ Ji10 , mo {{Ye) = o0 |0
:g;:mpernture ~. € .M .1 .. —U'L\o .S 'Lc.‘ﬁ B P
pH (S.U) B.o3 .14 g.05 2.4 @.0M 2uM | 8.0S 1.83
DO (mg/L) 7.8 24 1 g0 1.0 33 %Y 99 | s
BOmgRCUL | o ver” /380 1390 1220 Sl w0 e
(*o'g)empernturc 4 .y -1 24.S .o [ 1. KN 4.3
pH (S.U) .02 |330 .05 1@ | aos *s3 | épnd | I8
DO (mg/L) %9 e 3.0 0¥ 14 1Y 9 | ¥s
70mg KCUL | 1610 |30 lwo [ Jlezo |l
(:gmn"mm 1.4 b W | WS A | W3 w4 | S
pH (S.U.) 8.0z Fxh) o4 3 X0, Y2 8.05 2.8l
DO (mg/L) ¥.9 Jie g.0 A0 10 1 24 5.5
900 mg KC/L, | Conductivit /960 1930 : asd el Qo
(’;Z)emncrmure 14.8 Wy | W [ | WA A | A *.b
pH (S.U,) Boz 131 S 133 oY |y | &M | Fas |
DO (mg/L) 8.0 i, o 1.3 3.8 %" 20 V-
Conduetivity -' : N
1050 mg KCI/L, | Comtueriviy 218D | 2100 | auo Sl A\lo [
(‘g)empcrnturc £ 243 . € .4 W 243 150 o 5
[nitial Final Initial Final Initial Final Initial Final

e peratures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table |
vatiey £ dblizal ity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by:

ocated gn Page |,
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Teeg St Source: In-house Culture
1.10 i BN R GO e e ik RSN R NG BN ST IR LEMs MRS CIir mcn: o cowes
¥ Control Limits (+ 2 Standard Deviations) i e
e il iy Siare W ® o o
1.08 | B pes oo e apecd i e Lanai it iy @ -
®
- . .
— AR o e BT i ~LELE
1.06 |- » » -
— | e e e e O TN N i _
U el P
< 1.04 -
) P S e ] el et Snalh] il A D ¢ S SO | s | B (NN (MR (s (S L |
w
o~ T G s T R B R S S R T i N T (i e SR (I et T T
=
> 1.15 .............................................. ot
S Warning Limits
hl r -
1.10 + =
o 3 oty 3. s s e D » e« s ¢ ¢ e 3 4 v o T S S Fow e
&.— . *.. . - _. . ._.__. - e m———— T —— . —
1'05 bt x> — oy p—  — o — e — ® bz . .ﬂ_’ . 4_. Y £ ® } » 3 .
1.00 - -
0.95 | 1 | fs b 2 1 L 1 N T | T i TR [ L I U [
* o 1 1 1 S e ;| S aB A AP _AB b
oV ad Q.yo 3.01 g Q‘,»‘L’* L »9” N ,o%':g S8 oY e ‘)"’\.09"’ A 5 (B
Test date
o 7-day IC, = 25% inhibition concentration. An estimation of the sodium chloride concentration

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

Central Tendency (mean logarit

hmic IC,, converted to anti-logarithmic values)

s e = Control Limits (mean logarithmic IC,; £ 2 standard deviations converted to anti-logarithmic values)

~««w. lLaboratory Warning Limits (mean logarithmic IC,. £ 2 coefficent of variations converted to anti-logarithmic values)

--------- USEPA Warning Limits (mean logarithmic IC,. £5, |, converted to anti-logarithmic values,

Sa10= 10" percentile of CVs reported nationally by USEPA)

Reiw by
Kalley £ Keenar:

I~ Page 81 of 94



Ceriodaphnia dubia

)

% Chronic Reference Toxicant Control Chart

D emtermena e soons i Source: In-house Culture

S

'g Log,, Conversion Anti-logarithmic Values (g/L Nacl)

Test number | Test date 7-day 1Cyg Laboratory Calculated CV 10th Percentile CV

ToxCal Determination | 7-day 1€, cT s cT Control Limits Warning Limits Warning Limits
(g/L NaCt) Cr-28 CT+28 CT-2¢V CT+2CV CT-S510 CT+Sa10
1 01-10-17 1.0723 0.0303 0.0276 0.0031 1.0656 1.0506 1.0808 1.0515 1.0796 0.9803 1.1508
2 02-07-17 1.0641 0.0270 0.0278 0.0029 1.0660 1.0517 1.0804 1.0526 1.0794 0.9807 1.1513
3 03-07-17 1.0641 0.0270 0.0276 0.0029 1.0657 1.0516 1.0800 1.0524 1.0789 0.9804 1.1509
4 03-07-17 1.0614 0.0259 0.0276 0.0029 1.0656 1.0515 1.0800 1.0524 1.0789 0.9804 1.1509
5 04-04-17 1.0654 0.0275 0.0274 0.0028 1.0652 1.0516 1,0791 1.0524 1.0781 0.9800 1.1505
6 05-02-17 1.0691 0.0290 0.0275 0.0028 1.0654 1.0516 1.0794 1.0525 1.0783 0.9802 1.1506
7 06-06-17 1.0614 0.0258 0.0276 0.0027 1.0657 1.0524 1.0791 1.0532 1.0781 0.9804 1.1509
8 06-06-17 1.0518 0.0219 0.0275 0.0029 1.0653 1.0511 1.0798 1.0520 1.0787 0.9801 1.1506
9 07-11-17 1.0631 0.0266 0.0275 0.0029 1.0654 1.0512 1.0798 1.0520 1.0787 0.9802 1.1506
10 08-08-17 1.0810 0.0338 0.0277 0.0032 1.0660 1.0502 10820 1.0512 1.0807 0.9807 1.1513
11 09-12-17 1.0527 0.0223 0.0274 0.0034 1.0650 1.0485 1.0818 1,0495 1.0805 0.9798 1.1502
12 10-03-17 1.0540 0.0228 0.0272 0.0035 1.0646 1.0474 1.0821 1.0484 1.0807 0.9794 1.1497
13 11-07-17 1.0528 0.0223 0.0270 0.0037 1.0642 1.0463 1,0824 1.0473 1.0810 0.9790 1.1493
14 12-05-17 1.0469 0.0199 0.0269 0.0039 1.0638 1.0449 1.0832 1.0460 1.0817 0.9787 1.1489
15 01-09-18 1.0826 0.0345 0.0274 0.0042 1.0651 1.0446 1.0859 1.0458 1.0843 09799 1.1503
16 02-06-18 1.0500 0.0212 0.0270 0.0044 1.0642 1.04927 1.0862 1.0440 1.0844 0.9791 1.1494
17 03-06-18 1.0697 0.0293 0,0272 0.0045 1.0646 1.0430 1.0867 1.0443 1.0849 0.9794 1.1498
18 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
19 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
20 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
Naote: 7-day ICy = 25% inhibition concentration. An estimation of the sodium chloride concentration that would cause a 25% reduction in Certodophnio reproduction (calculated using ToxCalc).

CT = Central tendency of the IC,, values
§ = Standard deviation of the IC,¢ values.
Control Limits = Mean logarithmic IC,. t 2 standard deviations converted to anti-logarithmic values.
Warning Limits = Mean logarithmic ICys & 2CV or Sy 4y converted to anti-logarthmic values,
5,40 = Standard deviauon corresponding to the 10" percentile of CVs reported nationally by USEPA (S, 4, = 0.08),
CV = Coefficient of vaniation,




Ceriodaphnia dubia

Enpommantal besting Solatione, e

Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture

R e e T e T T T T T T T
3 - 35 b . _ ]
- W - s — — - — o —— vy — - o4 T ——— I G - 1
§ E 30F *—v—w—o—"—* 2 -8 : @ @ J
T o - . ° 2 ]
O Y - T TR T SR e it L s i . e ol ]
= C 2
& w 25F 4
e £ - ]
T a 3 ]
- 20 3 -
-t t & r*
g ° - USEPA Minimum Acceptance Criteria (> 15 offspring per surviving female) .
@ 15 & ‘
10 - 1 1 | 1 1 ! | 1 1 | 1 1 | ! 1 1 | | | 1 -
R i Dt e R | e S N G S (N LRI Ty S UeEet £Ra0y NN CHESD HENE
X c 40 '
;’ ,% L USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%) B
=) [ ;
= 5 30 3
5 2 ; ]
3-8 0 b ]
w« 20 I el
5] - # ]
£ 5 . 1
o B 10 b -
S 8 " L T . PIETN w RN ) T ]
% 5 ) ."—'-""‘”"’“'“ A M ‘”’.'*'w'"—_——-'_:'—.“i' ]
S* of -

AL S TR I Y I TV | S ) LS [T IR A ! il L I !
N ey BB R S R T s AR T R VR ST T S O K N o
i USEPA Upper PMSD Bound Acceptance Criteria (< 47%) ’
40 7
2 - USEPA
ES 30 C | Lower PMSD Bound -
a ¥ (>13%) ]
2 20 - / 4
- 1
10 %
- , 2 S e——e—s_
b S RN VT P TR Y {0 g s -V 1 1 I 1 (I W N

A AT AT 8 A A" oy :s" s A oY 1 .&'b A AD 4D AP

0\““ 01”1 03'° < ‘°w 1 an‘f 0“‘ 09 1'@'@,&" x’b‘ c'l 0’5”6‘0'*’ 30‘* o ‘)’0?’
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 C"ter'a ntered and
ntapands Central Tendency (mean Control Reproduction, CV or PMSD) J{ e
Review by
Kellay E. Keenan.

95% Confidence Interval (mean Control Reproduction, CV or PMSD + 2 5tandard Deviations)




Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria

¥6 4P 8 abed

s e Source: In-house Culture
ToxCal Determination Control Reproduction Control Reproduction CV Test PMSD
Control Control Reproduction Test {otfspring/female) (%) (%)
Test number Test date Survival Mean cv MsD PMSD cT 95% Confidence Interval cT 95% Confidence Interval cT 95% Confidence Interval
(%) (offspring/female) (%) (%) CT-25 CT+2§ CT-25 CT+28 CT-28 CT+28
1 01-10-17 100 30.5 32 1.524 5.0 304 277 330 a8 23 7.4 5.8 43 73
2 02-07-17 100 279 8.5 1.895 6.8 30.2 274 33.0 5.1 2.2 8.0 59 44 74
3 03-07-17 100 29.7 39 1.530 5.2 30.2 27.4 33.0 Sl 2.2 8.0 5.8 43 74
a 03-07-17 100 29.9 53 1.918 6.4 30.2 274 33.1 5.1 2.2 8.0 59 43 74
S 04-0a-17 100 303 49 1.924 6.3 30.2 7.4 329 5.1 2.2 7.9 58 43 73
6 05-02-17 100 31.0 59 1.894 6.1 30.2 274 329 5.1 23 80 58 a3 73
7 06-06-17 100 30.7 49 1.968 6.4 30.2 274 329 52 2.5 7.5 59 4.6 73
8 06-06-17 100 331 4.6 2.050 6.2 30.2 273 332 51 2.5 1.7 59 46 7.3
9 07-11-17 100 31.0 48 1.661 5.4 30.2 27.3 331 5.0 2.5 7.6 59 4.6 73
10 08-08-17 100 28.7 4.7 1.668 58 301 27.2 331 50 24 5 59 46 7.3
11 09-1217 100 303 6.8 2.191 72 30.2 27.3 331 5.0 2.4 7.7 6.0 4.5 74
12 10-03-17 100 322 35 1.926 6.0 30.2 273 331 4.9 2.2 1.7 8.0 46 7.4
13 11-07-17 100 323 7.4 2.215 6.9 30.2 273 332 5.1 2.1 8.0 6.1 4.7 75
14 12-05-17 100 28.6 6.0 2.344 8.2 303 274 331 52 25 8.0 6.2 4.5 78
15 01-09-18 100 29.7 45 2.015 6.8 301 27.4 328 5.2 25 8.0 63 a7 7.9
16 02-06-18 100 293 5.6 1.824 6.2 301 27.4 328 5.2 25 79 6.2 47 7.8
17 03-06-18 100 30.6 6.8 1.995 6.5 301 274 328 5.2 2.4 8.0 6.2 47 78
18 04-03-18 100 28.0 4.5 1.729 6.2 30.1 27.3 329 53 26 i8 6.2 47 7.8
18 04-03-18 100 318 55 2.108 6.6 30.2 274 331 5.3 2.7 7.9 63 4.7 7.8
20 05-08-18 100 303 54 2172 7.2 30.32 27.5 331 53 .7 8.0 6.4 49 7.8
Note Control Survival = USEPA minimum test acceptability critena = BO% survival
Contro! Mean Reprod = USEPA test acceptabllity ceitena 2 15 offspong/surviving temale.
Cv = Coefficient of variation for control reproduction
USEPA maximum CV guidance criteria (90" percentile) < 42%. NCDEQ maximum CV acceptance criteria < 40%.
MSD = Minimum significant difference.
PMSD = Percent minimum significant difference,
PMS0 s a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can bie declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEFA (10" percentile) > 13%.
The lower PMSD bound represents a practical imit to the ity of the rest d and 15 NOL @ Minimum acceptance criteria.
Upper PMSD hound acceplance triteria determined by USEPA (90" percentile) <a7%
C7 = Central tendency of the reproduction, CV or PMSD values, ::E:?

5= Standard deviation of the reproduction, 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

Page | of 6

CdNaCICR #: 215

Dilution preparation information: Conuments:
NaCl Stock INSS number: INSS WV \
Stock preparation: 100 g NaCl/L:
Dissolve 50 g NaCl in 500 mL Milli-Q water.
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: Test information:
| Organisn age. < 24-hours old Randomizing templaie color: Ken
Dale gnd times organisms were born os-0l & 0SBe<O GETT Incubator number and shelf
between: o o lieation: 7_?)‘},
Culture boarg: T
Replicate number: | ! 213 7]4 S P61 71819 | 10F YWTbatch:
Culture board cup number: [ S | 1| & |A | V5| 15 |71 | (g ] 22|18 oMbt
Transfer vessel information: pH= .40 S.U. Temperaturc= =Y\ A°C | Selenasirin batch:
Average transfer volume (mL): <0.25 mL 0‘{50‘ l&

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
termination time
¢ 05-08-18 04\ 0S- Oy -1 A K
1 05-09-18 0fs1 0S-on18 B
2 .
053043 08sS 0S-TAR By &
3 05-11-18 o851 0s-ead B %
4 05-12-18 GALE 0% 61+ L # A
5 05-13-18 041 08--1 & A
6 =
05-14-18 ogs"_' OS'm‘l* !1
7 05-15-18 681 -
Control information: Acceptance criterin Summary of test endpoints:
% of Male Adults: O <20% 7-day LCso > 1400
% Adults having 3" Broods: 160 1 2 80% NOEC 1000
% Mortality: 01 <20% LOEC 1200
Mean Offspring/Female: 30.3 = 15.0 offspring/female  § ChV 1045.S
% CV: 'é“l y A <40.0 % ICas 1042.2

Page 85 of 94
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_\. Environmantal Teating Seduamns lac

] Species: Ceriodaphnia dubia CdNaCICR #: 215
‘ CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 ) 6 7 8 9 10
[ 1 Young produced e O (@) O Q (8) O O (@) &)
Adult mortality IS o, T A+ — 5 ) S - , , e s
. 2 Young produced o) O O ®) (&) O (e O O O
l Adult mortality ! , A3 K. Riar s B - Xewe g (I [ v Ik
3 Young produced 5 08 I (@) 0 (@) O O (@) (&) F‘
| Adult mortality Y i L - ] L | |
‘. 4 Young produeed = o > | N uy > ~\ ‘:\ < S
Adult mortality 1 | - % B R, S | - o o N, T T
s Young produced W\ vy | VL 1Q 112 A 10 W\ LA 1\
Adult mortality "o 1D e N | S Sl R s "
G Young produced 5 [e) O [®) O O O O O O
, Adult mortality , Vil N . ; A%, Y . . T I S8 .
@ 7 Young produced TN e e { ‘-% g [\S |\ WM S
Total young produced 25 ) - o o 2\ 29 22| 3o 24
[ Final Adult Mortaiity 4 e o Koo LN i _ , 5 -
X for 3% Broods XTI XTI IR [T ] X 1]

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

! Concentration:
‘ % Mortality: ot
Mean Offspring/Female: D0.D
1 600 mg NaCl/L Survival and Reproduction Data
N ‘ Replicate number
Day L. 4 2 3 4 5 [4 7 8 9 10
1 Young produced O (@) 0O O Nl O O o) ®) O
Adult mortality g T S , I8 .. |, T T | I e T
2 Young produced & O D (o) O O [0) 0 (@) O
f Adult mortality O L, S gL e g e 1 . . | W] A R
i 3 Young produced O o > 010 =y O (&) O
Adult mortality £ ol N VI3 Tl , o R Bu N I
4 Young produced ~ 1S ~ ~\ | e - NN
Adult mortality ad Bl R L = Nl A N e _
5 Young produced B T 1 Ll 18 | s 10 10 1l
| Adult mortality Rt Rt TR T N TN |, I S g e
J 6 Young produced O (&) (a) O O O O [8) O 6=
Adult mortality i , L . ul R | = =
7 Young produced Ug |§ l§ 1 i, ¢ ‘it 1o T 11 \S
Total young produced 2\ | ™Y 3\ a\ 1% 1 AN 1y Sl Ay 2N
Final Adult Mortality e o A s N T ) , , 7o

Noie: Adult mortality (L = live, D= dc.ald). SB :spli( brood (single brood split between two days), CO = carry over (offspring
carricd over with adult during transfer).

Concentration:

% Mortality: oT7.

Mean Offspring/Female: . b
ity £ Keanan % Reduction from Control: | = 4.37_

I

Page 86 of 94 SOP AT14 — Exhibit AT14.1, revision 11-01-14




R e Page 3 of 6

Species: Ceriodaphnia dubia CdNaCICR #: 215
800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
[ Young produced O O @) o O &) £y LI (®)
Adult mortality | W Ty P N Ne ) T , T R
] Young produced O &) (@) O O O O (@) O Q
Adult mortality PO | W ]
3 Young produced o) O [@) =B O (@) O (@) [®) (@)
Adult mortality | 4 A TN ST AT el Naa ] Yaadl AT Riad M
4 Young produced = = | S s =) - ™ S 4
Adult mortality s gy 155 TS o P (- o — — —
5 Young produced i\ 1o 1D |10 Vel 53 17 B 'Y 10 i
Adult mortality L Y N ) e , R D s
6 Young produced 0 [e) O &) O &) O (@) O O
Adult mortality W R . . | VN iy S ol | VRS Y T
7 Young produced 18 \& \\o \ &f S 14 \"\ s o | \L
Total young produced : a4 ¥ |2 [ G o e S S| 3y, 3
Final Adult Mortality 1 ! \_ T e  EE R (i LTS O S

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

Concentration:
% Mortality: o1 M
Mean Offspring/Female: S\
% Reduction from Control: | -4.67. |
1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 ;'! ) 5 6 7 3 9 10
1 Young produced ) 0 O () [®) O @) & (e Ne]
Adult mortality PE 8 B | e R A | VR Y (N, Vo] T
2 Young produced O O @) (@) 0O () O 0O T
Aduit mortality e I 1 R _  E L. A 5
S Yoo | 5| 51D [0 [O [ OlOLOLAOO
Adult mortality , S e T A ¥k T Yol ity e L, — N
4 Young produced [ S - S “ ! Y S =5 =
Adult mortality ; C I R IR b e . W
s Young produced AL e 10 1\ 1 Q R A) AT 10 10
Adult mortality ) g | TR O ] R ] IR Sy .
6 Young produced [e) O [8) O (@) O 0] (@) O O
Adult mortality , 55 [ U Noas P REL = s , U 92 |
7 Young produced (i i 11 1o 1] 1S 17 \1\ 11
Total young produced 3y | 24 s o | 3| 3 an A\ L 3 ‘50
Final Adult Mortality Ve R o L | T —
Note: Adult mortality (L= live, D= dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer)
Concentration:
% Mortality: Q1.
Mean Offspring/Female: 31.0
oty 3, eonae: % Reduction from Control: | - 2-37

I~ Page 87 of 94 SOP AT14 — Exhibit AT14.1, revision |1 [-01-14
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Species: Ceriodaphnia dubia CdNaCICR #: 215
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
I Young produced @) 0 0O O (®) (&) () O [®) O
Adult mortality N (i | . , S [, "y [, " L A 1AL
2 Young produccd © &) ® [ e D O [e) O (@)
Adult mortality e L 58 b, O 3 A B | S M | S ke
3 Young produced [®) ) O @) O (@) O O O (@)
Adult mortality U | | Nl Vs , - LQL g el b
4 Young produced ~ = z D .| e W Wy S \ 2 e | \
Adult mortality KL S N bt R Tl R el (B ~liny B L
5 Young produced g“ 5 S £ |’ i) 1 @, S o
Adult mortality " g RE] A N Sl L N |
6 Young produced O @) O O O 5 O () @MW e
Adult mortality : e (. T R, e Soirt Ko A . X
7 Young produced g *) b _0 () (0] - O 4 ‘0:
Total young produced VA \D ) %o g o 8 = iy 1 1
Final Adult Moriality o Sl | Nty N o R 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: O
Mean Offspring/Female: \2.5
% Reduction from Control: | g7,
1400 mg NaCVL Survival and Reproduction Data
Replicate number
Day i 2 3 3 5 3 7 3 9 10
1 Young produced |~ o) ) [8) (o) [9) (@) (@) O O
Adult mortality e i, - % i F | 1 K A Sealei =l X
2 Young produced O |0 ) O o} [8) [a) 0 0 (&)
Adult mortality \E , . = e { o i, T ko e
3 Young produced [ O O O @) (@) O 5 Q— (@)
Adult mortality U G R AR L e & /7 e , O R R
4 Young produced \ 2 \ \ § \= y 1 \ \ \
Adult mortality i R T R e € e E ;
5 Young produced 0 0 - O O O [®) i ! y S
Adult mortality 0 S T S L R ) O S
6 Young produced [¥) O 5 O= 5 0 1 HN O (®) 6::
Adult mortality \s - | - Recs \;, , &_ R P X
7 Young produced 0 & o e v [®) O 0 O Q ‘6 Q_
Total yvoung produced 1 ._r 2 \- 3 \ v S 3 ‘
Final Adult Mortality L L O - A o4 bl N,
Nore: 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: 0171.
Mean Offspring/Female: 2.4
% Reduction from Control: q2.\1.
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Total
0
0

38

108

164

310

Total

24
71

30

125

Total

14

24

¥

10
0
0

10

17
30

10

19
32

10

17

12

17
32

12

15
31

12

15

12

17
33

10

16

Replicate number

11

17
33

10

14
27

12

Replicate number
5

13

10

14

11

18
33

10

19

10

Replicate number

1

1000 mg NacCl/L
Day
1
2

Total

1200 mg NaCl/L

Day

Total

1400 mg Nacl/L

Day

Taotal

Total
0
0

36
111

156
303

Total

37
114

165
316

Total

a0
111

166
317

10
0
0

11

15

11

14
30

Verification of Ceriodaphnia Reproduction Totals

11

17
32

10

15
29

10

18
31

10

11

10

17
30

10

17
32

13

16
32

10

19
33

12

16
32

13

17
33

Replicate number

10

16

12

13

28 | 30

13

17
33

11

15
29

Replicate number

12

15
31

12

15

31

11

18
34

12

16
31

10

12

16
32

10

16
31

13

16
32

12

14
29

11

18
32

12

15
32

Replicate number

10

18
33

10

16
30

10

19
32

11

18

34

Day
1
2

Control

Total

600 mg NaCl/L

Day

Total

800 mg NacCl/L

Day

Total

Environmental Testing Solutions, Inc.
1
0
0
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: Ceriodaphnia dubia Chronic Reference Toxicant Test
) EPA-821-R-02-013, Method 1002.0
©
£
E;\;;m;mental Testing Solutlons, Inc. Quallty Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number: CdNaCICR #215
Test dates: May 08-15, 2018
Concentration Replicate number Survival Average reproduction Coefficient of | Percent reduction
(mg/L NaCl) 1 2 3 a 5 6 7 8 a 10 (%) (offspring/female) variation (%) | from contral (%)
Control 29 33 28 30 32 31 29 32 30 29 100 30.3 54 Not applicable
600 31 34 31 31 33 33 32 32 30 29 100 316 4.8 -4.3
800 34 32 30 33 32 32 29 32 31 32 100 31.7 45 -4.6
1000 33 29 7 33 30 i3 31 32 32 30 100 31.0 6.5 23
1200 19 10 13 12 8 12 15 12 17 7 100 12.5 30.0 58.7
1400 1 4 3 1 3 1 2 5 3 i 100 24 59.6 92.1
Dunnett's MSD value: 2.172 MSD = Minimum Significant Difference
PMSD: 7.2 PMSD = Parcent 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 a whole effiuent 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. 20013, 2001b. Final Report: interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix, EPA-821-B-01-004 and EPA-821-B-01-005, US

Environmental Protaction Agency, Cincinnati, OH P
Soviramd by
—H&“ﬂr




Statistical Analyses

Cerlodaphnia Survival and Reproguction 1est-Reproduction
Test {D: ICR Sample 1D REF-Ref Toxicant

Start Date: 5/8/2018
End Date: 5/15/2018 Lap D ETS-Envir. Testing Sol Sample Type: NACL-Sodium chloride
Sampie Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species. CD-Cenooaphnia dubia
Comments
Eonc-wmn. €. 2 3 4 5 6 B & 8 9 10
D-Control 28.000 33000 28000 30000 32000 31000 20000 32000 30000 29000
600 31000 34000 31000 371000 33000 33000 32000 32000 30000 29000
800 34000 32000 30000 33000 32000 32000 29000 32000 31000 32000
1000 33000 29000 27000 33000 30000 33000 31000 32000 32000 30000
1200 19000 10000 13000 12.000 8000 12000 15000 12000 17.000 7.000
1400 1.000 4000 3000 1000 3.000 1.000 2000 5000 3.000 1000
Transform: Untransiormed Rank 1-Tailed Tsotonic
Conc-mg/l. _Mean N-Mean ean  Mi Max Sum  Critical Mean N-Mean
D-Control 30,300 1.0000 30.300 28000 33000 5401 10 31,200 1.0000
600 31600 10429 31600 29000 34000 4764 10 127.00 75.00 31.200 10000
800 31700 1.0462 31700 29000 34.000 4474 10 128.50 7500 31200 10000
1000 31.000 10231 31000 27.000 33000 6452 10 118.80 75.00 31.000 09936
1200 12500 04125 12500 7000 19000 29993 10 55.00 7500 12500 04008
1400 2400 00792 2400 1.000 5000 59577 10 55.00 7500 2400 00769
Auxiliary Tests Statistic Critical Skew  Hurl
Kolmogorov D Test incicates normal distribution (p > 0.01) 061747 1.035 014428 155997
Test indicates vanances (p = 8.62E-03 15 446 15,0863
I, 0. TU
Steel's Many-One Rank Test 1000 1200 109545
Treatments vs D-Control =
Linear Interpolation (200 Resamples)
Paint m! S0 95% CL Skew
1C05 10147 7.02626 100138 101862 -3.9420
Ic10 1031.57 498851 101885 103746 07722
IC15 1048 43 527534 1036.35 105635 -03960 1.0
IC20 10653 5.75815 105384 107532 -00539 09 ]
1C25 1082.16 6.39113 1070.85 109463 01833
IC40 1132.76 B.83718 111891 115213 04884 0a
IC50 1166.48 1&7131 115017 119185 05230 0.7 4
05 4
b
3 044
034
024
0.14
004
o — e
0 500 1000 1500
Dose mg/L
Dose-Response Plot
‘o -
35 ,
-7 1 1y T
up—1 T
§ 25
§ 20 3
RCE
10 3
5] 4+ rm""“':
3 b A St
0 - - . — =1 a(
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Statistical Analyses

Testing Inc
Used for PMSD calculation only. B
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/8/2018 Test ID: CdNaCICR Sample 1D: REF-Ref Toxicant
End Date: 5/15/2018 Lab 1D ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date Protocol’ FWCHR-EPA-821-R-02-013 Tesl Species: CD-Ceriodaphnia dubia
Comments:
Canc-mg/L 1 2 3 E 5 6 7 8 9 10

D-Control 29000 33.000 28.000 30000 32000 31000 29.000 32000 30.000 29.000
600 31000 34000 31.000 31000 33.000 33.000 32000 32000 30000 29.000

800 34000 32000 30000 33.000 32000 32000 29.000 32000 31000 32.000

1000 33000 29000 27.000 33.000 30000 33.000 31.000 32000 32.000 30.000
1200 19.000 10000 13.000 12.000 8000 12000 15000 12000 17.000 7.000
1400 1.000 4000  3.000 1.000 3.000 1.000 2.000 5000 3.000 1.000

Transform: Untransformed 1-Tailed
Conc-mg/L. _ Mean N-Mean Mean Min Max C! N t-Stat  Critical MSD
D-Control 30.300 1.0000 30300 28000 33000 5.401 10
600 31600 10428 31600 29000 34.000 4 764 10 -1.369 2.287 2172
800 31.700 1.0462 31.700 29.000 34.000 4474 10 -1.474 2.287 2172
1000 31000 10231 31.000 27.000 33000 6.452 10 -0.737 2.287 2172

1200 12500 04125 12.500 7.000 19000 29993 10 18.744 2.287 2172
“1400 2400 00792 2.400 1.000 5000 59577 10 29.379 2.287 2172

Auxiliary Tests Statistic Critical Skew __ Kurt
Koimogorov D Test indicates normal distribution (p > 0,01) 0.61747 1.035 0.14429 155997
Bartlett's Test indicates unequal variances (p = 8 62E-03) 15.446 15.0863 g
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu __ MSDp MSB MSE __ F-Prob df
Dunnett's Test 1000 1200 109545 217155 007167 1602.35 4 50926 5.2E-40 5, 54

Treatments vs D-Control
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Page 5 of 6

Species: Ceriodaphnia dubia CdNaCICR #: 215
Daily Chemistry:
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
0 1
Analyst | #1€ S MS A HC
Concentration Parameter R £ S | i ] :
pH (S.U.) .4 .95 .58 S0\ 8.0\ 8. o0
DO (mg/L.) 37 3.8 78 20 13 | 3.8
Conductivity : o
Sbias (u‘.’t"'n::fc':‘)" 3/7 3/p YA
*Alkalinity :
(mg én'glelL) sS4 sS4 ] \4\;”\
“Hard ’
(m; rCanchsx/L) 8 o &("
*Temperature (°C) . ® “1s.0 M "E: \’ w.& “s.\
pH (S.U) 8.00 4.94 3.9/ 245 B0\ 776
st ate DO (mglL) 1.3 .8 3.8 13 Y\ 3-8
mg Na Conductivity
- ( p‘l)::h:s‘;::lr:':)') / 17’30 l 3 9o : ‘\‘ OO
“Temperature (°C) .4 g 4. § e A 15.D
pH (5.0, 800 39z | 792 | Yu | 004 | J%
S, DO (mg/L) Z8 F.8 Ja %10 Y 7.8
/ C ivity
*Temperature (°C} A€ 1 - § ul. £ . & .4 1s.1
pH (S.U) 199 792 .93 195 | 8oM | Fo4
1000 mg NaC/L |t >y — 32 Y8 | he | &
B 2180 | 2o AlbO |
*Temperature (°C) 15.0 N$-D M. p sl 4.9 S$-1
pH (S.U) .99 3.92 3.'73 a4 oo || Y94
1200 mg NaCl/L ol L e . x8 A3 T
Rk 2490 | zseo il aso [
*Temperature (°C) 4.4 w4 14. 4 MA 1$.D
pH (5.0, %98 | 3.92 72| Nas | 603 | F94
DO (mg/L) 8.1 go Fo 13 | 43 7-7
1400 mg NaClVL | Conductivity \ ] ' G-
(pmbaos/em) 2990 e 2870 : 2090 s
*Temperature (°C) .49 .4 . £ S0 24 .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. 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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Species: Ceriodaphnia dubia

Page 6 of 6

CdNaCICR #: 21

Da
. (Analyst identified for cach day, performed pH.y D.O. and conductivity measurements only.)
' ‘ 3 4 5 6
- Avalyst | MC B gsc | &~ | © w AJ 115
; Concentration Parameter e Y Lot : AERY ESSm
| pH (5.U,) 2.4 385 | 31as poM | @8 6ol | 800 | 74
DO (mg/L) 37 §.o L Y6 3 7{‘\ gy 3.9
“onductivity . s i
| g 305 294 300w o EL
*Alkalinity PR * :
| covmor ocmn Nt v e B’R
*Hardn L e :
(mga CnCe:)sJIL) 8"\ - X
(:’(l:)emperaturc .2 +5.\ “.£ [s.0 24 .0 A =k
pH (S.U.) E.oo 135 1al 8.0\ 2.0\ 14% 8.02 .67
DO (mg/l) 7.7 %-0 1.3 Y ‘6 n4q %! 3.9
600 mg NaCl/L (C;f)n'::::/g‘(:;y 149270 (3o 1360 (232D :
comm™ ) WA | g | A | A | e sz | ase | g
pH (5.U.) 2 ol .58 341 %oo 803 ’%34} 03 |[3I8Y
DO (mg/-L) ? 8 L= 7 EXY -9 /*-6 > q’g T4
800 mg NaCl/L | Comtuetivity /1850 1800 IH90 | 1e30
kT !
m;""’”"‘“"" w4 . § g | A w1 \s.D ns.0 1s.0
i pH (5.U) 8.0l 3gq | 3%9 19 | 603 |34y |8o4 | 3-57
A DO (mg/L) %8 3q 72 Ya 29 A [ 2 39
1000 mg NaCI/L mﬁ:;:;‘;y 2210 20 A130 A200 Th
] ;’([fmpemturc 4. ¢ W.q | L& s\ M 1S.0 1s.0 WA
pH 5.0y Boo_ | 341 | 158 A | 005 | 3ar | 8od | %o+
[ DO (mg/L) 8.0 35 3 Yo %) .0 80 | 8
1200 mg NaCl/L, | Conductiviy 2550 a510 ASoo <o |ih
(“o"(l:‘)empernture 1. § 15-| 24.§ e\ € 1wl S, 5.0 2s.1
pH (5.U.) ol o0 | 337 19 22 | 14w | 804 | ¥389
DO (mg/L) B-0 32 3.0 ’-).g no 8.0 8.0 2.1
|| 1400 mgNacun [EMERRY  Jz970 [ERERE ap | pevo | I Mwo |
;’g)emperaturc gt R 244 M. R 24§ 14.4 as.\ 1s.0 14.€
Initial Final Initial Final Initial Final Initial Final

*Temperatures performed at the time of test initiation, renesval or lermination by the analyst identified in the Daily Renewal
[nformation lable located on Page |. Alkalinity and hapdness performed by the analyst identified on the beneh sheet specific for each
analysis and transcribed to this bench sheet by:

Inetependent
Hoyiew by
Kalley £ Kesnun:
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