A

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

October 10, 2016

Ms. Angela Hall

Tennessee Department of Environment
and Conservation

Division of Water Resources

William R. Snodgrass Tennessee Tower

312 Rosa L. Parks Avenue, 11th Floor

Nashville, Tennessee 37243

Dear Ms. Hall:

TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) - NPDES
PERMIT NO. TN0026450 - DISCHARGE MONITORING REPORT (DMR) FOR September 2016

Enclosed is the September 2016 Discharge Monitoring Report for Sequoyah Nuclear Plant. There
were no exceedances during the reporting period. The Toxicity Report for sampling conducted July
31 - August & is 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.

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

Preston P. Pratt
(Acting) Site Vice President
Sequoyah Nuclear Plant

Enclosures ;

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

540 McCallie Avenue
Chattanooga, Tennessee 37402-2013
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
L‘LafDE e _'I:V_é .—S-E_'QU_OEE‘NE_C—EEAR_PL_ANI S DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ _ __ _ _
— __ __ _(INTEROFFICE OPSSN-SQN__ TN0026450 101 G F - FINAL
———-SQDDY-DNSY, TN 37304 __ __ . _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facilty _TVA - SEQUOYAH NUCLEARPLANT
Location HAMILTONCOUNTY __ _ _ MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR DAY
*** NO DISCHARGE b
ATTN:Millicent Garland From| 16 | 09 | 01 To| 16 | 09 | 30 : ‘ D _
NOTE: Read instructions before completing this form.
[ PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%"{ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS it
TEMPERATURE, WATER DEG. SAMPLE ekededek ek dede ek dede ek . dededede sk de ek dedkedkkokokokok 37 4 0 30/30 RCORDR
CENTIGRADE MEASUREMENT ' 04
00010 1 0 PERMIT Rk kkk Fekkkkkkk Hkkek Fedkkkkkkk kR kkkk Req. Mon. DEG.C. CONTI | CALCTD
EFFLUENT GROSS REAVIRBMENT DAILY MAX NUous
TEMPERATURE, WATER DEG. SAMPLE hkkkk ok AL AR "~ i BRASTALY 29.4 0 | 30/30 |MODELD
CENTIGRADE MEASUREMENT : 04
00010 Z 0 PERMIT Tkkkkkkk ek ek ke il dedek ek ke kkkkkkk 30.5 DEG.C. CONTI! | CALCTD
INSTREAM MONITORING AR et DAILY MX NUoUs
TEMP. DIFF. BETWEEN SAMP. & SAMPLE dokokekkeko ik - Ll il Rlediriidd 2.1 0 30/30 | CALCTD
UPSTRM DEG.C MEASUREMENT ' "
00016 1 S PERMIT Sehkkkkkkk Rkkkk kK ok sk ek ko Fkkkkkkk 3.0 DEG. C. CONT! | CALCTD
EFFLUENT GROSS BEIREEND DAILY MX NUous
FLOW, IN CONDUIT OR THRU SAMPLE RAAEEARE . dekdkkekdokk SRR Rehhkddeddk " 0 30/30 |[RCORDR
TREATMENT PLANT MEASUREMENT / S/ 7 03
50050 1 0 PERMIT khkkkkkk Req. M.OI'I. MGD Fekkdekkkk Khkkkhkkk *kkkkkkk ik CONT! |RCORDR
EFFLUENT GROSS REQLIRRNENT DAILY MAX NUOUS
FLOW’ IN CONDUIT OR THRU SAMPLE 1807 dededek ke dedeok dekdedekedkokok ek ek ek dededekedekkk 03 o 30/30 CALCTD
TREATMENT PLANT MEASUREMENT °3
50050 1 0 PEvRMlT Req. Mon. Sedde sk ek MGD ok dkkkkk dedede ek Sk e MGD CONT! | CALCTD
EFFLUENT GROSS VALUE MR | Mo ave NUOUS
CHLORINE, TOTAL RESIDUAL SAMPLE hadubiddodid Flodkk ik o KRRERBES 22/30 GRAB
MEASUREMENT . 0.019 0.038 19 0
50060 1 0 PERMIT FhRkkkhk Khkhkkikk ok Kdkkkkkk 0.1 0.1 MGI/L FIVE PER| CALCTD
EFFLUENT GROSS VALUE REQ mEMENT MO AVG | DAILY MAX WEEK
TEMPERATURE - C, RATE OF SAMPLE kokkkdk 0.1 FRRAAANY RRRERN RN - 0 30/30 | CALCTD
CHANGE MEASUREMENT 62
82234 1 0 PERMIT Kk kk 2.0 DEG Kk dkkk Rdkdkkkkk Rkkdkkk ik CONT! | CALCTD
EFFLUENT GROSS RERmEMBAT DAILY MX | CMHR \ R R NUOUS
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my /{L:[EW/ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Preston P. Pratt personnel properly gather and evaluate the information submitted. Based on my inquiry of the
* rsons who manage the system, or those persons directly responsible f theri i i i H
Acti > = gl . tphzsi:;:)?r;gt?on, the information submitted is , to the best of my know)I,edga (;:3 b:n:fr, ?:;e,e e (Acting) Site Vice President 423 843-7001 16 10 05
(Acting) Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Flogard MS 6236 (max calc. was 0.03 mg/L, limit was 0.20 mg/L), Spectrus BD 1500 (max calc. was 0.015 mg/L, limit was 2.0 mg/L).

EPA Form 3320-1 (REV 3/99)

Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TV_A ﬁg_ngEH_NHQLEARjL_AE S DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 - . .o
o _(NTEROFFICE OPSN-SQN).__ TN0026450 101 T F - FINAL
— _— ___SODDY-DAISY, TN 37384  __ __ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facility _TVA-SEQUOYAH NUCLEARPLANT
Location  HAMILTONGOUNTY __ _ _ _ — — — — ~ TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE e
ATTN:Millicent Garland From| 16 | 09 | 01 | To| 16 | 09 | 30 L]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l’_fENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS Mo
IC25 STATRE 7DAY CHR SAMPLE Sk ek Rk ook . Monitoring ko ok Sk ek e
MEASUREMENT " : 23
CERIODAPHNIA Not Required
TRP3B 1 0 PERMIT Khkkkkkk Kkkkkkkk Rk 42 8 Fokkkkkkk Fekkdok Kk ok PERCENT SEMI COMPOS
EFFLUENT GROSS RO MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE [P Pr— Monitoring [P ek dedede
MEASUREMENT - . 23
PIMEPHALES Not Required
TRP6C 1 0 PERMIT Kkkkkk ko kkkkkhkk Hkkk 42 8 Kk kR kkkk Sk kkkkk PERCENT SEMI COMPOS
REQUIREMENT :
EFFLUENT GROSS MIMINUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
Do
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my / TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Preston P. Pratt 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 : H % 2
3 e ; the information, the information submitted is , to the best of my knowledge and belief, true, (Acting) Site Vice President 423 843-7001 16 10 05
(Acting) Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

PA Form 3320-1 (REV 3/99)

) Prev-ibilgedilion;naygzéed )

OMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
oxicity was not sampled in September 2016.

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ __ __ __
o T(NTEROFFICE OPS-BN-SQN),__ TN0026450 103 G F - FINAL
— _ ___SQDDY-DAISY, TN 37384 ___ __ __ __ __ ____ __ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility _TVA - SEQUOYAH NUCLEARPLANT__
Location _HAMILTONGOUNTY __ __ __  _ — ———™ ONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY .
*** NO DISCHARGE
ATTN:Millicent Garland From| 16 | 09 | 01 To| 16 | 09 | 30 v _ L] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lFJENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ARV
PH SAMPLE ek ke Fkkkkkokk . Reledridddd 5/30 GRAB
MEASUREMENT * .7 8.5 12 0
00400 1 0 PERMIT Fkkkkk ok e e e bid 6.0 Fekhekkk ok 9.0 SuU ONCE/ GRAB
EFFLUENT GROSS RERVIRGMENT | '
MINIMUM MAXIMUM WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE Fkdkkhkk L biidiad 46 Fikkhkbk 59 59 1 0 1/30 GRAB
MEASUREMENT : 9
00530 1 0 PERMIT ek ek ek Reddh ok ko *r ek ek 30.0 100.0 MGIL ONCE/ GRAB
EFFLUENT GROSS i ity MO AVG | DAILY MX MONTH
OIL AND GREASE SAMPLE Fededekddkodok ek koo e Fekdkdkok ok <50 <50 0 1/30 GRAB
MEASUREMENT : 19
00556 1 0 PERMIT fekdekdkkokk ek ko k L Fekdkdokdkk 1 5.0 20.0 MGIL ONCE/ GRAB
EFFLUENT GROSS PRRMIREENY MO AVG | DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 1.280 1.306 ke ddekokok Fekekk ko k Sk ek - 0 5/30 INSTAN
TREATMENT PLANT MEASUREMENT e
50050 1 0 PERMIT Req. Mon. Req. Mon MGD . P Pr—— -t ONCE/ | INSTAN
EFFLUENT GROSS REQUIREMENT | "m0 AVG | DAILY MX WEEK
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my WM‘/ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified /ﬂ t
Preston P. Pratt 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 : p : H
Acting) Site Vice President the information, the information submitted is , to the best of my knowledge and belief, true, Acting) Site Vice President 423 843-7001 16 10 05
( accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. RIZED AGENT AREA
TYPED OR PRINTED OFFICER OR AUTHORIZ G ] 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 T o o Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) NMAJOR Form Approved.
Address  POBOX2000 _ ______ _ T
__ __ _(INTEROFFICE OPS5N-SQN)__ TN0026450 110 G F - FINAL
e -DQUDY-DAISYL TN Q7084 L PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility _TVA-SEQUOYAH NUCLEARPLANT
Location _HAMILTONGOUNTY _ __ __  _ __ — ——™— MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY .
*** NO DISCHARGE | XX
ATTN:Millicent Garland From| 16 | 09 | 01 | To| 16 | 09 | 30 .
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lF{ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS i
TEMPERATURE, WATER DEG. SAMPLE Sekdededkkok Sededdede ko . dededed ek ek ok
CENTIGRADE MEASUREMENT 04
00010 1 0 PERMIT Rk kkkkk Tkkkkkkk * Rekkkkkkk Rk k ko k REPORT DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE WU NGNT DAILY MX uous
TEMPERATURE, WATER DEG. SAMPLE Fededdkedk ko ek dedede de ke - ek ek e e Fedekkk ko
CENTIGRADE MEASUREMENT 04
00010 Z 0 PERMIT Fekkk ko ke *kRkkk ke o Fekkkkk ok Sk dekokk ok k 30.5 DEGC CONTIN | CALCTD
INSTREAM MONITORING REN TN DAILY MX uous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE Fhkkkkkk dedededdke ko . ke ek e Fekddkkkk
UPSTRM DEG.C MEASUREMENT o
00016 1 0 PERMIT Fekkokdkkkk kkkkkkk L Rkkkkkkk Rk kA kkkk 5 DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE RARUEENNY DAILY MX uous
FLOW, IN CONDUIT OR THRU SAMPLE Pr— 3 kKRR Rk AR R o
TREATMENT PLANT MEASUREMENT .
50050 1 0 PERMIT hhk kR kkk Req Mon MGD KhRRRRKK Kk kkkkkk KRk khkkk ** CONTIN | RCORDR
EFFLUENT GROSS VALUE ARSI T DAILY MX uous
CHLORINE, TOTAL RESIDUAL SAMPLE rora— FekddkkRk " [
MEASUREMENT 19
50060 1 0 PERMIT KRk R Rk k Fekkkkkkk * kkkkkhkk 0'1 0-1 MGI/L Five per CALCTD
EFFLUENT GROSS VALUE SEsIRENeNT MO AVG | DAILY MX Week
TEMPERATURE - C, RATE OF SAMPLE r— Kk Pr— PR .
CHANGE MEASUREMENT 04
82234 1 0 PERMIT Rk kR Rk Rk 2 DEG C Fekkdk ko k Rk kk ek k Rkkkk Rk k " CONTIN | CALCTD
EFFLUENT GROSS VALUE e osinnianidd DAILY MX uous
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
T ) 1 ,\ it oML
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[I Certify under penalty of law that this document and all attachments were prepared under my \ n — V \‘w/ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Preston P. Pratt 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 ( Acting) Site Vice President
423 843-7001 16 10 05

(Acting) Site Vice President

TYPED OR PRINTED

the information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

AREA
CODE

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 rEy beused
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ __ _____
— o __ _(INTEROFFICE OPS5N-SQN__ TN0026450 110 T F - FINAL
— ____SODDY-DAISY, TN 37384 _ __ __ _ _ _ _ PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility _TVA-SEQUOYAH NUCLEARPLANT _
Location _HAMILTONCOUNTY __ __ _ _ __ _ _— ——— TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY o
*** NO DISCHARGE -XX
ATTN:Millicent Garland From| 16 | 09 | 01 | To| 16 | 09 | 30 _ [xx] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lFJENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS SN
IC25 STATRE 7DAY CHR SAMPLE dedededdedkokok dedededkkkkk " e dede e e e e de e 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 PERMIT Kk kkkkk *kkkkhdk L 42.8 fkkhkkkk Fekkok ok ko PERCENT SEMI COMPOS
EFFLUENT GROSS VALUE RENLIREMENT MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE Pr— HhARRA R - Rk ko Hok Rk
PIMEPHALES MEASUREMENT 2
TRP6C 1 0 0 PERMIT Rkkkkkkk TRkkkRhk Hkkk 42 8 ok ek e Yok ke kkk PERCENT SEMI COMPOS
EFFLUENT GROSS VALUE o) MINIMUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
{\ 3 /\
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my q - M, TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Preston P. Pratt 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 H i : H
Acti Site Vice President the information, the information submitted is , to the best of my knowledge and belief, true, Ctmg) Site Vice President 423 843-7001 16 10 05
(Acting) Site Vice Presiden accurate, and complete. | am aware that there are significant penalties for submiting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR! MO DAY
TYPED OR PRINTED CODE

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

No Discharge this Period

EPA Form 3320-1 (REV'3199) Previous editions may be used

Donn 1 Af 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TVA -_§E_QU_OE\H_N£CLE_A_R_PL_ANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ __ __ __
— __ __ _(INTEROFFICEQPSSN-SQN__ TN0026450 118 G F - FINAL
— . _SODDY-DAISY, TN 37384 __ __ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facilty _TVA - SEQUOYAH NUCLEARPLANT__
Location HAMILTONCOUNTY __ _ _ TORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY oo
*** NO DISCHARGE -XX
ATTN:Millicent Garland From| 16 | 09 | 01 | To| 16 | 09 | 30 , [xx] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS PR
OXYGEN, DISSOLVED (DO) SAMPLE kK ek ek - okkddkdek I —
MEASUREMENT 19
00300 1 0 PERMIT Rk Rk hk Rkkkk kR *kARk 2 Rk kkk Kokt ko k MGIL TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS MINIMUM i
SOL":)S' TOTAL SUSPENDED SAMPLE Jedede s dede e e Fekdedkkkokok . Fededede e dek dedededkedede ek
MEASUREMENT 19
00530 1 0 PERMIT Fedkkkkkkk Fkkkkokkk ek ek ek ke Fkdkkkkk 100 MG/L TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX WEEK
SOLIDS, SETTLEABLE SAMPLE [— [ — - [P — [Pr—
MEASUREMENT 25
00545 1 0 PERMIT KRk kkkk Kkkkkkkk Hkhk Kk kk Rk kR xRk ke 1 ML/L ONCE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE - Kk Hkkkkk Kk -
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT MGD *hkkkkkk Kkkkkkkk kkkkkkkk * ONCE/ ESTIMA
REBOIREMRAT Req. Mon. Req. Mon.
EFFLUENT GROSS MO AVG DAILY MX BATCH
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
S, IR <L Vs o Y. SRS | s
o0,
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my — Y Mﬂ}/ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified I )
Preston P. Pratt 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 : : . :
) o v . the information, the information submitted is , to the best of my knowledge and belief, true, Acting) Site Vice President 423 843-7001 16 10 05
(Acting) Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations AREA
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT e NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall. No Discharge this Period
- S o o o = Pane 1 af 1

EPA Form 3320-1 (REV 3/99)

Previous editions may beused




TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION [ EXECUTIVE SUMMARY
Report Date: August 26, 2016

it

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County/ State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

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

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3491

8. Outfall Tested: 101

9. Dates Sampled: July 31 — August 05, 2016

10. Average Flow on Days Sampled (MGD): 1791, 1797, 1793

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

12. Test Dates: August 02 —09. 2016

13. Test Type: Short-term Chronic Definitive

14. Test Species: Fathead Minnows 1. Pimephales promelas)
Daphnids (Ceriodaphnia dubia)

15. Concentrations Tested (%):

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

Ceriodaphnia dubia: Non-treated Outfall 101: 10.7.21.4,42.8, 85.6. 100
. Non-treated Intake: 100

16. Permit Limit Endpoint (%): Qutfall 101: ICos =42.8%

17. Test Results: Outfall 101: Pimephales promelas: 1C»s > 100%
' Ceriodaphnia dubia: 1Cys > 100%

Page 1 of 90




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

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

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

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

22. Notes: Exposures to samples collected July 31 — August 05, 2016 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.

Page 2 of 90



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date _ Date
| (MM-DD-YY) | (MM-DD-YY) | Amival | Initial | (MM-DD-YY)
Sample Time (ET) Time (ET) Temp. | TRC* Time (ET)
ID Collected Received (°C) (mg/L) | Last Used By
07-31-16 0705 to i 08-02-16 0927
101 08.01.16 0605 | 08-01-16 1307 | 12,0.8" | <0.10 | ("2 & ol
. | 07-31-16 0720 t0 08-02-16 0927
Intake 08.01.16 0620 | 08-01-16 1307 0.2 <010 | 10316 0857
08-02-16 0705 to : 08-04-16 0906
1011 "0g-03-16 0605 | 980316 1220 | 12,147} <010} ¢ o5 16 0907
08-02-16 0715 to | 08-04-16 0906
Intake 08.03-16 0615 08-03-16 1220 L4 | <010 | 20 e 0907
N
\ 08-06-16 0939
o1 | 980410 919101 08.05.16 1235 | 0.5,07" | <0.10 | 08-07-16 0935
| el 08-08-16 0853
: | i 08-06-16 0939
Intake 03.8?331_?60(7)2;0  08-05-16 1235 0.6 <0.10 | 08-07-16 0935
08-08-16 0853

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

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

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

Inc.) for 2 minutes.
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Pimephales promelas ’ Ceriodaphnia dubia
Test Organisms: )

1. Source: In-house Cultures - In-house Cultures
2. Age: | < 24-h6urs old < 24;hours old
Test Method Summary: | - |
1. Test Conditions: Static, Renewal . Static. Renewal
2. Test Duration: 1 days o Until at least 60% of control
females have 3 broods
3. Control / Dilution Water: Moderately Hard Smthetic .A Moderately Hard Smthetié
4. Number of Replicates: 4 . 10
5. Organisms per Replicate: 10 - 1
6. ‘Test Initiation: (Date/Time): 08-02-16 0855 ET 08-02-16 0927 ET
7. Test Termination: (Date/Time): 08-09-16 0848 ET 08-09-16 0831 ET
8. Test Temperature: Outfall 101: Mean =24.7°C Mean = 24 .8°C
' (242 —25.1°C) (24.6 —25.2°C)

9. Physical / Chemical
Measurements:  Alkalinity, hardness. total residual chlorine. and conductivity were

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

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

10. Statistics: Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA). '

Page 4 of 90




TOXICITY 4TEAST RESULTS (see Appendix C for Bench Sheets)

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

Conducted August 02 — 09, 2016 using effluent from Qutfall I;Ol.

Test Percent Surviving

Solutions (time interval used — days)

(% Effluent) 1 . 2 3 4 5 6 7

Control,

UV-treated 100 | 100 100 100 100 _ 100 100
10.7% 100 100 100 100 100 100 100
21.4% 100 100 100 100 100 100 100
42 8% - 100 100 100 100 100 100 100
85.6% 100 100 100 98 98 98 98
100.0% 100 100 100 98 98 98 98
Intake 100 100 100 100 100 100 98

Control, .

Non-treated 100 100 100 100 100 100 100

Test Solutions Mean ]l?ry Weightt) (mg)

(% Effluent) _ {replicate number)

1 2 3 4 Mean
Control, :

UV-treated 0.565 0482 0.548 0:478 0.518
10.7% 0.488 0.461 0.516 0.549 0.504
21.4% 0.527 - 0465 0.430 0.449 0.468
42 8% 0.481 0.509 0.537 0.528 0.514
85.6% 0.470 0.499 0431 0.449 0.462
100.0% 0.466 0.502 0.534 0.501 0.501
Intake | 0479 0511 0.495 0.460 0.486

Control, ‘ '

Non-treated 0.587 0.555 0.525 0423 | 0.523
ICy5 Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: 42.8% ‘

Permut Limit: 2.3 TUc

95% Confidence Limits: -

Upper Limit: NA
Lower Limit: NA

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

2. Results ofa  Ceriodaphnia dubia Chronic/ 7-dav Toxicity Test.
(Genus species) (Type / Duration)

Conducted August 02 — 09, 2016 using effluent from Qutfall 101.

Percent Surviving
Te;t (time interval used — days
e ' | 2 | 3| 4|56 7

Control 100 100 100 100 100 100 100
10.7% 100 100 100 100 100 100 100
21.4% 100 100 100 100 | 100 100 100
42.8% 100 100 100 100 100 100 100
85.6% 100 100 100 100 100 100 | 100
100.0% 100 100 100 100 100 100 100

Test Solutions Reproduction (#young/female/7 days)

' Data (replicate number
[s]
(%Efuent) 15 T3 72 15]6] 7] 89 [10]Mem

Control 31031 (31 (34323031 ]28[29]29]306

10.7% 31132321351 30(33|35|29(33|32] 322

21.4% 31 (3232134 (3236|3031 ]34]31] 323

42.8% 3435035313334 [32]32737]30]) 333

85.6% 321323436134 |36 303430 33]33.1

100.0% 370353631 136|35|38]37]33|36] 354

ICy5 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/ IC»s
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

Results of a

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

(Genus species)

Conducted August 02 — 09, 2016 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) | ! o A R 6 ’
Control 100 100 100 100 100 - 100 100
100 100 100 100 100 | 100 100
| Test Solutions ReprodBctlon (#i{oung/femgle/z days)
% Effluent) ata (replicate number) :
(o 11 2]3]4]5]6] 7] 8] 9]10]Mean
29133 131 12931128 |32] 31431 30§ 305
35133 135132137 [38]32(36]|33 (341 345
1Cys Value: > 100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A
Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA
f"TUa = 100/LC50I TUc = 100/ IC25
REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
Species Date Time | Duration | Toxicant | Results (IC,s)
Pimephales promelas | August 02 -09, 2016 0830 | 7-days KCl 0.79 g/L
Ceriodaphnia dubia August 02 — 09, 2016 0915 7-dﬁ;%s NaCl 1.07 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for UV-treated Pimephales promelas and Non-treated Ceriodaphnia dubia, Sequoyah Nuclear Plant (SQN), Effluent Outfall 101 and Intake
performed August 02-09, 2016.

Test Sample ID Temperatme (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness “Total Residual
Initial Final Initial Final Initial Final (umhos/ecm) | (ng/L CaCOs){ (mg/L: CaCOy) Chlorine (mg/L)
Control, 24.7 24.5 7.8 7.6 7.89 7.81 319 60 91 -
Non-treated | 046 - 248|243 - 250] 7.7 - 78 ) 64 - 79 | 773 - 800] 251 - 806] 308 - 330 59 - 62 8 - 96 - -
Coutrol, 24.7 24.5 7.8 7.4 7.93 7.78 312 59 89 -
UV-treated | 946 - 2481244 - 247)| 78 - 80 [ 55 - 79 |7.82 - 802|748 - 789/ 301 - 322| 58 - 59 | 88 - 90 - -
- [ 10.7% 24.8 245 7.8 7.4 7.94 715 304 - - -
% ) 247 - 249[242 - 2471 78 - 79| 55 - 79|78 - 8.04]749 - 7.86( 294 - 3l - - - - - -
§ [ iave | 248 24.5 7.8 74 795 | 776 | 293 - T -
8 247 - 25001242 - 2471 7.8 - 80 ] 54 - 79| 784 - 804] 7.50 - 7.85| 285 - 300 - - - - - -
_'§ 42.8% 24.8 24.5 - 8.0 74 -1.95 7.76 271 - - -
) , 247 - 250|243 - 247179 - 82 ] 55 - 7.‘9 7.85 - 803|751 - 7.86) 265 - 277 - - - - - -
g:'i 85.6% 24.8 24.5 8.0 7.5 7.97 7.77 226 - - -
247 - 2501244 - 247( 79 - 82 ] 55 - 80|78 - 804|752 - 7.89] 223 - 233 - - - - - -
100% 249 24.4 8.0 7.5 7.99 177 209 76 83 <0.10 :
248 - 25101242 - 47179 - 82| 55 - 80 |{7.88 - 808]754 - 789205 - 215| 74 - 78 82 - 86 <Q.10 - <0.10
Intake 24.8 245 8.0 7.6 7.99 7.81 205 73 78 <0.10
247 - 2507244 - 246( 80 - 82| 63 - 80 [7.80 - 807)765 - 791|199 - 20| 72 - M4 73 - 8 <010 - < 0.10
Control, 247 24.9 7.8 79 7.89 7.94 319 60 91 -
Non-treated | n07 . 248|246 - 250} 77 - 78] 7.8 - 80 [ 773 - 809 7.86 - 8.03] 308 - 330 59 - 62 88 - 96 - -
10.7% 24.8 24.8 7.9 7.9 8.01 7.92 305 - - -
" . 24.7 - 2491246 - 2501 78 - 79 | 7.8 - 80 |79t - 812] 785 - 8.02] 295 - 313 - - - - - -
§ 21.4% 24,8 24.8 7.9 7.9 7.99 792 294 - - -
= 247 - 249246 - 249| 78 - 80| 78 - 80 | 790 - 810] 785 - 8.01} 283 - 304 - - - - - -
'_§ 2.8% 748 248 7.9 79 7.99 7.93 270 - R -
Y 247 - 2491246 - 251 78 - 80 | 7.8 - 8.0 | 790 - 8.09| 7.86 - 803] 257 - 277 - - - - - -
:'§ 85.6% 24.8 24.8 7.9 7.9 7.99 7.95 225 - - -
6‘ . 247 - 2491247 - 2491 78 - 80| 7.8 - 80 | 791 - 8.09] 7.89 - 8.04| 216 - 235 - - - - - -
100% 24.9 24.9 8.0 8.0 8.01 7.96 205 78 83 <0.10
24.8 - 250|247 - 252 78 - 81 | 79 - 81 1792 - 811} 790 - 8.05]| 197 - 215 76 - 80 82 - 86 <010 - <{.10
Intake 24.9 24.9 8.1 8.0 8.00 7.98 203 73 78 <0.10
248 - 2501246 - 252|180 - 82| 79 - 821793 - 810] 792 - 8.08] 197 - 211 72 - 74 73 - 8 <0,10 - <0, 10
*Note: Total residual chlorine was performed on non-treated Outfall 101 and Intake samples. :
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.7 24.2 25.1
Ceriodaphnia dubia 24.6 25.2

24.8




SUMMARY / CONCLUSIONS

Exposures to samples collected July 31 — August 05, 2016 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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Appendnx A
ADDITIONAL TOXICITY TEST INFORMATION
SUMMARY OF METHODS
1. Pimephales promelas
Tests were conducted according to EPA-821-R-02-013 (October‘ZObZ) 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 PROTCCOL

1. Pimephales promelas

Samples used in the fathead minnow test were exposed to UV light for two minutes prior to
introduction of test organisms. UV treatment is used to control interference of fish
pathogens. This treatment method was approved on November 23, 2015 by the State of

Tennessee in a letter from Jessica Murphy to Terry Cheek, Senior Manager of TVA Water
Permits, Compliance, and Monitoring.

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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~  PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by SM 2550 B-2000.

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

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

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

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

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

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

J

QUALITY ASSURANCE

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

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

1. Test Type: 7-day chronic tests with results expressed as ICys valu:es in g/L KClI or NaClL

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
August 02 - 09, 2016

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to
Control Microbiologically Induced Corrosion and Mollusks
During Toxicity Test Sampling
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 5, 2016

Date
02/06/2005 | <0.0042
02/07/2005 | <0.0116
02/08/2005 | <0.0080
02/09/2005 0.0199
02/10/2005 <0.0042
02/11/2005 0.0155

06/05/2005
06/06/2005 |
06/07/2005 |
06/08/2005 |
06/09/2005 |
06/10/2005

07/17/2005 | 00109
07/18/2005 | 0.0150
07/19/2005 | 0.0163
07/20/2005 0.0209
07/21/2005 0.0242

07/22/2005 |

10/30/2005 |
10/31/2005
11/01/2005
11/02/2005 |
11/03/2005 |
11/04/2005 |

11/14/2005 |
11/15/2005
11/16/2005
11/17/2005 |
11/18/2005 |
11/19/2005

0.0238
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 5, 2016

Date

Towerbro PCL-401 Cuprostat-PF MSW
mg/L mg/L mg/L 101
TRC Copolymer Azole mg/L
Phosphate
11/12/2006 0.0055 - - -
11/13/2006 0.0068 - - -
11/14/2006 0.0143 - - -
11/15/2006 0.0068 - - s
11/16/2006 0.0267 - - -
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 - - - 0.015
05/30/07 0.0084 - - o 0.015
05/31/07 0.0103 - - 0.015
06/01/07 0.0164 - - 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 - - o
04/13/08 0.0039 - - 2 -
04/14/08 0.0124 - - . .
04/15/08 0.0229 - - -
04/16/08 0.0143 - - =
04/17/08 0.0120 - = g =
04/18/08 0.0149 s - ’i;?; -
10/26/08 0.0260 - - : -
10/27/08 0.0151 - . -
10/28/08 0.0172 - - -
10/29/08 0.0154 - - 0.030
10/30/08 - - - 0.030
10/31/08 0.0086 B - 0.030
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Table B-1. Sequoyah Nuclear Plant Qutfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 5, 2016

Date ium | Towerbro PCL-401 Cuprostat Nalco H-150M -
rte| mg/L mg/L -PF mg/L 73551 mg/L
TRC Copolymer Azole mg/L Quat L
EO/PO
02/08/09 0.0197 - - 0.017 -
02/09/09 | 0.0237 - - 0.017 -
02/10/09 | 0.0104 - - 0.021 -
02/11/09 0.0155 - - 0.017 -
02/12/09 0.0106 - - 0.017 -
02/13/09 | - - - - -
05/10/09 0.0129 - - - -
05/11/09 0.0415 - - - 0.0446
05/12/09 0.0053 | - - - 0.0396
05/13/09 0.0049 - - - 0.0396 o
05/14/09 <0.0141 - - - 0.0397
05/15/09 <0.0160 - - - - E
11/15/09 0.025 = = = - L
11/16/09 0.0152 - - - -
11/17/09 0.0255 | - - - -
11/18/09 0.0306 | - - - - e
11/19/09 0.0204 ‘ - - - - L
11/20/09 0.0093 | . - - .
05/09/10 00192 | - - - - -
05/10/10 0.0055 | - - - - yie i
05/11/10 0.0100 - - - - g}
05/12/10 0.0171 - - - - o
05/13/10 0.0041 - : - - -
05/14/10 0.0099 - - - - :
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Date

10/31/10
11/01/10
11/02/10
11/03/10
11/04/10
11/05/10

05/01/2011
05/02/2011
05/03/2011
05/04/2011
05/05/2011
05/06/2011

11/06/2011
11/07/2011
11/08/2011
11/09/2011
11/10/2011
11/11/2011

05/06/2012
05/07/2012
05/08/2012
05/09/2012
05/10/2012
05/11/2012

08/12/2012
08/13/2012
08/14/2012
08/15/2012
08/16/2012
08/17/2012

05/12/2013
05/13/2013
05/14/2013
05/15/2013
05/16/2013
05/17/2013

09/15/2013
09/16/2013
09/17/2013
09/18/2013
09/19/2013
09/20/2013

Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 5, 2016

Towerbro:
mg/L
TRC

0.0122
0.0112
0.0163
0.0107
0.0132

0.0155
0.0179
0.0089

0.0168
0.0225
0.0141
0.0239
0.0242
0.0231

0.0145
0.0298
0.0174

0.0256
0.0209
0.0279
0.0076
0.0446

0.0099

0.0091
0.0096
0.0229
0.0063

0.0072
0.0107
0.0217
0.0172
0.0173
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PCL-401
mg/L
Copoly-
mer

Cuprostat

-PF mg/L
Azole

Nalco
73551

EO/PO

| Floguard

MS6236

mg/L
Phosphate




Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — August 5, 2016

Towerbron

TRC

05/04/2014]
05/05/2014
05/06/2014
05/07/2014|
05/08/2014
05/09/2014

09/07/2014
09/08/2014
09/09/2014
09/10/2014
09/11/2014}
09/12/2014

08/09/2015}

08/10/2015
08/11/2015
08/12/2015
08/13/2015}
08/14/2015

10/18/2015
10/19/2015
10/20/2015
10/21/2015
10/22/2015
10/23/2015

05/15/2016
05/16/2016|
05/17/2016
05/18/2016
05/19/2016
05/20/2016

07/31/2016
08/01/2016
08/02/2016
08/03/2016
08/04/2016
08/05/2016
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Sequoyah Nuclear Plant Biomonitoring
August 02 - 09, 2016

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets




BIOMONITORING CHAIN OF CUSTODY RECORD

Page 1 of 1

fg"” VA Environmental Testing Solution, Inc. | Delivered By (Circle One):
P@ect Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~UPS  Bus Client
o .
P@. Number: N/A Asheville, NC Other (specify):(:)o\(\ ;c_\ elier y
he =)
i : General Comments:
FaRility Sampled: Sequoyah NP 28801 Tk Samples Scom (O &M,?ler @ ObS 07 2
NPDES Number: TN0026450 Phone:  828-350-9364 ook Zomples {rom Tibake San ’;;f é Zo/
/ ke D Scarmfles (RS S '/9 ¢
Collected By: /Yo . | Angly Ppefl  Fax: 828-350-9368 %g{’ﬁ;w}’armfn/ Teseeng Bofulior?
/ K Diss. porereds uopce m/écéac/.xég{m P
Field Identification / S:,:‘:;:;, Flow Rain Event? PADA Hest
Sample Description Grab/Comp, Callection Date/Time Volume (MGD) el Lahoratory Use
Collected (Mark as Appropriate) )
Start End Yes 1f Yes, No | Trace ETS Log Arrival Temp. By Time Appear-
L = : Inches Number °C) LA ance
7311 | 8- /-1 Ay *
SQN-101-TOX " . " s
h ae 0705¢4 060 ex R e >( 1443 lwolonoz] 12,08 LK\ al
. -3l §-17e o0aui- - )
SQN-INT-TOX c , " _
. " | 0720y 06204 'COE | w4 X |13 oA o | B\ on| %
Sample Custody — Fill In From Top Down “+ Custo eceifel
M)inquixhed By (Signature): Date/Time . Received By (Signature): e etk et Dﬂfﬁ&r ime Sk:P&S\'
: - o _ . :
/M,@,/.._, Y Z 51/ / 03708 S R IhMey 38 §<t-lfv /g:70 e
Z A / - A~
herie
SowaL : '
ﬁ/f? . veuwwet  |SY/ZZ 109 L(jmjw Exs 0f-at-ie 13671 ev
& “

Instructions: Clients shouid fill in all areas except those in the “Laboratory Use” block. Biomenitoring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
never be fro}en). 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.




(" - )
i Bﬁﬁ@ Whole Effluent Sample Receipt Log page /02~

*Semple temperature performed using Sample Receiving Thermometer: SN 130580085

Date Time Received Received *Sample | Project Sample
Sueaient Beelvd by o Sanes PO]. Mombec Siasio L Sample name and description State Comments
08-01-16 1013 K. Keenan J. Kennedy 4.0 11636 160801 .01 |Tuckaseigee WWTP NC
08-01-16 1307 3. Sumner TVA Courler 1.2/0.8 11637 160801 .02 |TVA- Sequoyah NP -101 ™
08-01-16 1307 J. Sumner TVA Courier 0.2 11637 160801 .03 [TVA - Sequoyah NP - Intake ™

06 J0 12 9bed 4
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BIOMONITORING CHAIN OF CUSTODY RECORD

Page _1__of _1

ucéent: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
PRject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~UPS  Bus Client
P@. Number: N/A Asheville, NC Other (specify): & IDANC ,l e i we b 7
© General Comments: i
Pasility Sampled: Sequoyah NP 28801 750/@}4”7/9/55 ﬁbh 1o\ 6@&?&8{ & 72 (
NPDES Nurnber: TN0026450 Phone:  828-350-9364 Trot sarplés 100 Iatake samlelc 074
a[ b (0 Bactiip Sarmple wes 54 )7pre sl
Collected By?”” 2703 O~7aarc jndj 72~erl  Fax: 828-350-9368 Sovirondeontal ﬁ,;f,'ﬂj o en o267
_Mﬁ%’ i~y V ’(b{sﬁ ﬂe/d{g Welt M@fﬁ/l—,&;ﬂ/ on 5.by
& s 71 Container . M&. ’
Field Identification / . ! Number & Flow ; 2 P /W)
Sample Description Grab/Comp. Collection Date/Time (;; ?::cr:‘:d (MGD) (Mm::;n::;t;ﬂm) J [ ‘\031‘ PR
8'2"(& 33’)& nbng 1.2 \.QL
SQN-101-TOX Com 2(2.5gal) |i797, " ' M nw| %
P | 2905%| 0LpSes M7 X oo
R-2- /o “3 /6 . :
SQN-INT-TOX Comp 52 & 12.5 gal) x lo.3 e IR A mo *
07/5ex| 0|5 &
Sample Custody — Fill In From Top Down ] tﬁfwm.m%”
Relinquished By (Signature): Date/Time Received By (Signature): ) i “““‘“Y)‘B‘?m%’“ s Au(:&sM
5 , J Same . . 7
WA O [7302 5310/ 0530% BRIl Aon et | 29-03/ / 0530 &
‘ "/ Some i
@/e /M deuvesy Of“d-l/é/lé'ﬁo av f'\wuk/w €S 08--1v - 1L20 gr
. 2 {— £

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

*Sampletémparature performed.ysing Sample Aécelving Thermiometer: SN130560085

.

)

Page__ OV

Date

‘Recejved .

T
. Received: |.

“Recelved

. by

Recalved

 Aram

T *sample
| Temn. (°C)

- number

“Froject |

Sé'xﬁgl.e
 number

080316

0940, |

K. Keenan .

_UBS.

X N

11650

. 160803:,01

Sample pame and description:

State| Commerits

Aockingham WWTP ]

NC —

08-03-16.

0o

R, Keahan.

~ __Ups:-

ANEET

11651

| 160803 02"

SouthCary WWIP

 NC I

08-03:16"

094y

“KiKeenan

1.3 .

11652

" 160803..03

|Morehead City WWITP

e

“ 080346

1021 -1

K:Keanan',

" Fed - Ex.

. 2.

- 11683

|-160803-.04

Belews CraakSS. -

TNC L

08-03-16-

_ 3021

K. Keenan .

Fod-Ex

] 15

11654

| 160803 .05

' answnk.gountvw‘rﬁ .

NG

T03.03.36

~1021 |

__K. Keerian-

Fed«Ex. I

10

. 1165s-

| 160803 .06.

Einhson WTP

NC.

"08-03:16.

1021

X Keenan

T FedvEx__ I

34

- 31656

. 160803. .07 -

Marghall 58 _

4 NG

08:03-16.

o )

K. Kesnan

~Fed-Ex

11657

-160803 ,08:

North Cary WWTP

NC]

08:03-16.

1021

K: Keendn

Fod« EX

11658 1 160803:.09-

James Loughlin WWIP-

N |

08-03-16.

102%°

"K.Keenan_ |,

08-03:16

S

K. Keenan

Fed- Ex

11659 -

16080310

Performance Fibers

_Fed-Ex

1160 |

- 160808, 1.~

-08-03-18.

1023

K..Keanan.

~Fed-Ex.

_ 11661 -

- 160803 .

_Sparks-Road WTP

08:03-16

1091

K: Kewnan.

Fed + Ex:

11662

| - 160803 .1

~|Long Creek WWTP-

. 0%:03-15 .

e

K:Kéenan

Foad-Ex.

11663

1260803 .

"IMceGiire NS <001

__0a03-16

1021

K. Keanan

“Fed - Ex_

11664

4. "160B03, |}

“IMcGulre NS - 002

08-03-16

1021

__K.Keénan”

Fed - Ex.

11665

1160803 .1

Mantao WWTP

__DbB-p3-16

1021

o

K. Keenari

Fed-Ex | 1

11666

- 160803 .1

Wiayo Stearn Electric Flant

08:03:16

L1021 1

% .Keenan:

_ Fed-Ex . -

‘11667

160803

|Washington WWTP

_ 08:03-16-

031 |

K. Keenan

" FedoEx 1.

{. 11p68

160803 |

Woodlake Yacht Club

080336

1021

K Keen‘a‘n.

Fad - Ex

[ 11668

PCS:Phosphate; Inc..

‘08:03-16

1021
1055 -

K. Keshan |
K Keenan - |

Fed - &%

;11670

1260803 2
1160803 .0

B r = L ) S - [V S 5 L

Caroling Beach WWTP__

08-03-16

1. Kennedy

11636,

| 160803 73

Tuckaseiges WWTP

08-03-16

120

J, Sumnier

JVA-Courler

- 131637

160803 ;23

JTVA +Secuoysh NP-30L

___ 08-03:16

1220 1

1. Surnér’

TVACourler |

41637° |

160803 24

08-03-16

V)

X, Kaenan

) Dash Courier | |

11671

16080825, °

TVA=-Seguoyabi NF - Intake’
OWASA___

080316

1500 - {.

J.Sumner.- ¥

VA Courler |- 0.

11672

160803 _.26'

TVA.- Shawnee £P - 00LAM

. (0803-16

1500 |}

“J, Sumner

TVA Courler:

T 11672

1160803 27

TVA - Shawnee FP - Intake AM

.08-03-16:

1500

J. Sumner

TVA Coutfer

11672

160803 .28

TVA -~ Shawnee FP- 001 PM

08-03-16:

1500

. ). Sumner 1.

TVA Cd,uﬂér 1

[ 1672

160803 .20

TVA+ Shawnee FP - intake.PM ...

S0P G4 - Exhibit G4.2, revision 01-03-12




' BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _1
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequayah NP Toxicity Asheville FedEx Location. Fedix  UPS  Bus Cliont
gf.o. Number: N/A 628 Patton Ave. Other (specify);_ =011 g'cbgl ey s y
. . General Comments: Y
Facility Sompled: Scquoyah NP Asheville, NC 28806 Tonk / ::S )(1;0 - /D /% /”@ 02 2 ,,/' 3.2
NPDES Number: TN0026450 Phone:  828-350-9364 Tonk 56\»79 es ¢ gt 57‘74”57
| cottectea ny Mrtecs O /%o % Fax 828-350-9368 g
o7 Od A i Vs Mo wosce foflonee s Lopt or i
, Consai 1 . : .
e T I AR | Blow i Even - pjed 13T
Comnbe Tyasoars ! - ollection Date/Time / MEDY e v
Snmple.l?escraplion A | e::;'lma:d {MGD) | (Mark as Appropriaic) Laboratory Usg ]
, Stan ~End - Yes | I Yes, TTracc | FETSLog | AwivalTemp. | By | Time | Appear-
T - = . Inchas Numbier °C) & fnee
g-d-tl | g-5-16 . LigoBosis I
SQN-101-TOX Comp. _ 2(2.5pal Y, C 4 . 05 0y r;'b"
* | priod ouloy| 0 eS| X paT - S TR R
| 38 |25 Te o~ e . S| 4
SON-INT-TOX Corinp 12sgal) |, Y WuBslo | oot [y |05 ] #
" | p125¢ DLz wA X O: ‘w _ 3
R Sample Custody - Fill In From Top Down % Cuscony SeAls inTACT  SMMAeS
RELE\ 10§t NEIT 0N, :
Relinqmshed By (Signamre) Date/Timo Received By (Slgnalure) \pen e G‘mI:’lDatt’J’l' imccm # AL
Sas 7 L
|2 /L,// Fes7 |7 5/@@350& ,6&/9,4& Of{-as-/é 0OF 20 e
Xl ——— -
7 'T _,24.__4 ool | © __v—_e-ax-/é//q.a«- - %/ — ETS Ofvs-te 235 &v
Instrucnans Clients shoold fill in ol arcas e\cepl those in Illc “Lahoratory Usc' biack, Bionienitoring sumples are prcservcd by storing them between 0°C and 6°C and shipping them in-ice (snmpl-.s
should never bie frozen). The hiold time for cach sample is 36 hours from the time of eallection. Therefore, please caltect and ship in-such g way fhiat the Tahoratory will reeeive (he samiples with ample time
lo iniitinte testing within that time frame. Samples shipped overoight on I‘nday via chl‘x or UPS must he marked for Saturday delivery or they wlll not arrive untll the following Monday.




\] 10l
Whole Effluent Sample Receipt Log Page =

*Sample iumperamre performed using Sampla Recelvmg Thermonetérs. SN 130580085

Date " Time Recelved | Recalved *Sample-|  Project Sample
Recélved-. | Recejved | . by | from- _ |Temp, ("C}- number | humber -
080516 | .0946 | IEKeenan | Ups . . g6, | 11650 1 160805 01 |Reckinghamy WWIP - g NCf v
080516 | 0946 ! K Keeman | - URS: | 24 1 160805 02, |South Cary WWIP: L NCY
08-05-16" 1 2011 1 KKeeman . [ “Fad-Ee | " 13 1 11653 | 160805..03 |Belews CreekSS e NG|
DR0S-16 2011 1 KoKeengn | FedsEx b %2 | 11654 1 160BOS..04 IBruriswick County WIP . A NCE
_08:05:16 2011 | KKeenan | Fed«Ex 1.1 - | 11655 | .160B05..05 |DobsonWTP NE
08-0596 | - 1011 -1 K Keenan _ Fed-8k .1 - 35 | 11656- | “180805..06 |Marshallss. - - . INC ).
080516 1 1031 | -Kikeeman | Fed-Ex - 0.8 | 116857 1160805 .07 [NorthCary WWTP e A NG
08:05-16° | 1011 |  KiKeeman | - Fed-Ex | 03 | 31658 | 16080508 [lamesloughlin WWTP — T INc] -
080516 | 1011 | K. Keeran Fed+Ex 11 | 11659 | 1GDBOS .00 |Performance Fibers ) I NC )

_08:05-16 011 ) K Keedan |  Fed-EX 1 | 11660 | 160805 .10 IRalelghcC o kNC
_os0sa8 | 1011 | K. Keenan | “Fed«tsx .| 160805 I |SparksRoad WTP- . LNC
080516, 1 1011 | KKeenan | N 150805 .13 {Long Creek WWTP - T NC
08-05-16: 4 2011 -] T KiKespan. | Fed-«Ex - 2 160805 13‘-1@&0#&018 | NC
08-05-16-  : 1208 | K.Keepan | H: Binghan. 160805 . 14 {Tuckaseiges WWITP B ] Ne
08-05-16: 1235 | ). Suminer __TVACourier ‘e 16080S. .15 | TVA - Sequoysh NP ~101 LN
080516 |~ 1235 I J. Sumner- TVACourier | 06 | 11637 | 160805 .16 [TVA- Sequoyah NP+ infake N .
080516, [ 1307 | LSumner | DashCourier | ‘¥307.0 | 11671 1 160805 .17 [DWASA-Mason Farms T Ne

Sample name and descﬂptmn State Com_ments

06 40 5z 8bed

© g e

SOP G4 - Exhihit 64,2, revision 01-03-12




DT R ——
3 Do g eers b

Page 1-of 7

Chronic Whole Bfﬂuent Toxicity Test (EPA—SZI—R-OZ-!}IS Methﬂd 160!1 0y
Species: Pmegimlesgrome[a

Client: Ténnessee Vallev Authorit

Facility: Sequoyah Nuclear Plant

NPDES #: TN0026450
Project #: e

Connty:. Hamxlton
Outifall: 10‘1 '

| Dilution preparation iuformation: -

: e‘Commetzzf.

' Dilution prep (%) 7 | 214

e

v'éil@\‘:’ '

106

| Each concentration” Was UV-treated.

Effluent volume {mLy | ‘2675 |

535

. 1070

2340 ] 250D

Diluent volyme (ml) | 22325 | 1965

1430 |

O

_for2 minutes to rémove pathogenic
Interferences. '

Total volume-(mi)

2500 |

2500 |

25000 |

2500

Test organism.information:

1. Test inforimation:

Organism source;

I In-house cultute

| Randomizing template: *_ [

KTITON

—

Age:

| <24-hours old

' @Incubatm-ﬁnumber and
¥ shelflocation:

Spawn date:

T avagnt

} Artemia CHM number: |

CHMS82 -

Hatch dates and times.

oRv-o-le 1885 T
oSl

Transfer vessel information:

i PH ev Db
| Temperature =

:"‘ Drying informativn for weggf:t

_deteimination:

SU

| Date / Timeinoven:
1 Imtizifbyen téhiperauiré :

18\

°C:

Average transfer volume:

:.'Fmal oven temperamre T

L  Total, dxym° time:

Daily feeding and renewal information:.

Day Date

Morning Feoding

Afternoon feeding |

renewa!, or:
termmat:on

“Test initiation;

“Time | Analyst

_Timg,

Analyst |

Tlm&

‘Sumple numbers used |

bateh
used

A.nalyst )

| Gualiaoy | |

Intake Ej

0 08-02-16

0550 ;

1 08-03-16

oass

‘H'. 6801 GL

| Logol. 05

k w—a-tb

—

FE

w

080416

08-05-16

| g |

' “a 080\, Q'L

ornib

Tessa] o

okl 4

L el
V130 |

wion | i

Mo O.£01 13-
g l\m&’(ﬁm’ﬂ

oaﬂw,a.

| 1o 02 oé‘o‘b 'la

]l G2

08:D6-16

BID

Lo
o

1 ﬂo aw's.ls

08-07-16

w&&aa;zvt
0! _lot-guich

Joe‘me A

08-08-16

U N B V)

08-09-16

o L R

maees.xa
L ,"‘s

_|bscrand |

Control information: UxJ— c&s&aﬁu
% Mortality:. 1

o1 __

7-day LC59

>f00?

Average weight per injtial larvae*

“oSIE |

Average weight per sirviving larvae® '} -
- — - " P

\ndenendear
Reviews Sy
Vailey €. Neansn.

N~ Page 26 of 90
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'Specles- Pimephales promelas

Chent: T’VA_! Sequo

h Nuclear Plant, Outfall 101, UV-treated'

Page 2

Date: 08:02-16

j___&wwaﬁ and Gmw‘:_x‘z'DaIiz

of 7

CONTROL. .

187%

21.

4%

- C

E ]

F

g

i

Jd .

K

10

10

Fi §

10

10

10

10

10

B ]

10

10

15

[0

10

0]

(0

{e)

(o

(0

0

110

| ;"30

o]

o |

v XV

0

o

{0

10

10

10|

o

0

[0

0

)

[io

lio

o

o |

| #o

o

o

/0

0

lio

o

[0 |

1o

{0

FO

10

10

o

©

1o

1o

| 1o

o]

(o

0

1Q

| 10

s

'}

D

1

o]

10

{0

/0

el

A thrwmght(m
‘Tra) cofor-codess]

{ts=>

liste.

st

ﬂxs‘us

t%:*@uw

N_a'.fB :

1540

10lA

I8z

Is.88)

“B=Pan+ Lma: wexgh: (mg) T
" § Analysts o

1 Date: .éﬂ'ﬂ-’!& '

.:Mi

o5

313% Qoms

SIRY,

0.97

L34

ao;sg

037

[ -I.nrvnc Wi eight (_m;}— B-A

Hand calenlafed: no
Anaiyst' ' XL

4\82— "‘

s.4%

ak |

¢.&¢

19l

%_'5*..5-!

sS4

A

q S

4.3

44q

¢ B
Welght per mmsl number of !arvae (mg)
=C /Iniffinl nuniber of farvae ’

{ Hand ca!cula:ed B
Analsvst — ;\'{.

—

‘initial mxmbcr_ of
latvae{ing) ..
O

— 1
Avcragc wc;gmper Pcrmnt red’ucnon

‘ . From control {%)

Cai mentcodes o= cledr; d= dead, ﬁ: ~fangus, k =killed, m =missing, sk slck, sm= unusually small,

Ig= umisually large d&r = decanted and retimed, w= wounded

| Coniiments:

« W / Page 27 of 90
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Species: Pimeplhales gromelas

Client: TVA /Sequoyah Nuc]ear Plant, Outfall 101, UV-tr&ated

Sz:rvzval and Growth Data..

Page 3 of 7

Date: 08-02-16

42.8%

856%

100% k

M

S 1o7

O IR S| T

0] 10

10

o

‘o w|w]

10}

10

; 10§

o0

1

.:D,

o |

L}Ei« IRLYR 0

{0

f o

D

o] o

10

W)‘

o]

o]

0 ';

o |

f!.@;f; -

0] t0] 0] «

D

|r°

" D

| 1o

30

10

1 10fgid

| 16

i

fto

L

0

fo

o

10|

o

o 18] w]

o |

X

o

0

lio

n | IQ |

10 |

A =Pan weight(mg),
Tray cotor coder: ¥
Analyst:

0

a0

Datc: 201 (v

1560160

432,

590 |28

;:_m‘q;;,qs};m |

{0

- ,&%

B=Pan + la;vac welght (mg) .~
Anatysts. ]
Bate:

3033

3000

Y660 1935 | aase. |

‘f""“‘“ L

1

37

C=Larvae wéigﬂt (mg)‘ =B=~A

Hand caleuiated.

Analysts P
v "

.8\ s

L

a1

S.?.%

4,10, ; 1 A4 7-,;1',44;

ks (5,05

;s

st

=C / Initial pumber of larvac

A

Hand calculnted.
Analyst:

Weight per initial number of farvac (mg) | 5

| &

0

AD

3.3 i

H 'a\ ;-

o
Sk
o

&
B

Average weight per
initial number of
larvae (mg)

from control (%)

Percentreduition. }

a4c2

t o%ﬁk

_q_m_r_r_l___g;d_ c=glear,d= dead, fzr— fungus, k= kl[led, m= mxssmg, sk sxck, sm-*unusuallysma!l
ig = unusually farge, d&r= decanted and returned, w = wounded..

Comments:

Indepyodans
Revlew bty

Kajley . Keonsa:

I~/ page 28 of 90
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Page 4 of 7

Date: 08-02-16

L , L Survival and Growth Data
‘Day . 100% Intake -} Control— Non-treated
.Y .| Z | AA | BB | CC| DD | EE | FF

,1"‘6‘, 10 10 e 10| 10| 10

toliolwlw]w|olio]|wn
10 {to |10 {10 ] 1o o o | to
_ oo |ip| © o] 1)
S 1o 1o [to fio | rofko | 10 16
161 4o |40 140 |46 |10 | 16 O
Do w|lo]id)ib| Do
 lojwjw M wlnlwlo
_A-Vaanexgh:{m o ‘ ‘ N
. Fray colorcode:s: YO

Analyst: . ] ‘
pate: (X&QIU

| l&% lw-%‘ﬁvé i's&’ 1S54 [t wifliwss 1b.62

B= Pan + L'arvae swezght (mg)

R B — oS 0 i3 o f2131 304 faaia o3

1 Dite: bﬂﬂl}_&L

! _~c=.=ha}¢aewmgm(mg)=x-: - : 1 :
i “Hand calculated. “ﬂ‘i F H.45 4-(60 5.8718.85 5,7_5 Okl

Analyst:

We:gbt per Enitial number of larvae (mg) .
= C/ Initial number of lirvae | I S SR

‘Haud calcolated. (}L . iQ\ ;

i R ¢ | S— Io

Average weight; pcr Perceutrcénetma : ‘ ;j . ﬂnrﬂ’m 72
initist numberof | from control (%) Q qg{, 617 } 0 '513 -a—b-?d
‘ !arvae(mg) ‘1 A | i T
Comment'codes; ¢ = clear, d= dead, fg fungus, k = killed; m = missing, sk = sick; sm = unusually small,
lg = unusually large, d&r= decanted and returaed, w = woiinded.

Commelzir

Fodhy E Vhanem

W /Page 29 of 90 SOP AT20 — Exhibit AT20.3, revision 11-01-14




06 40 0€ abed /4

unaeny <3 Aujey

:\ Erivirorimeéntal Tésting Solutions; Inc,

TVA / Sequoyah Nuclear Plant, Qutfall 101
August 02-09, 2016

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

Quality Contraol
Verifiention of Data Entry, Calculations, and Statistical Annlyses

Project number: 11637
o - T o Corns & el ooy OC ] :
Cotdgntestisng (%%) Hepliente } Fedthf wowties of ] GinoY pumbér of farvig] A= Pansidight B Pug & Lurvde [ Lotvpe welgh (mgd] Wedithe 7Sanvbing Mesg walght/ Cuwetlielent ol vagialtta | Welgh 7 balifat misbiee | Mean suevival Mrun welght Condflcons of Vreceat redigtion fram
: laryse. (e aetfbl (mgy =B aimiser oflatvsy (msh | Supblagmumberol | (e ssigdeérmbisg of Fira g} Ga- Anlstal ovruberof | cariatlon Samanete wontnd (%
= : tarete tou) mratinin %) ’ e I wtarablins)
y - [ic)
CC: 14 [ 5.4 SHT 1,587
Caitrel, [iv 167 ) 8 %53 " .555 o6 0 i & : p "
PNot-Iresisd FE T 3 s ¥ D;$.».! 136 i 100.0 0523 136 Not npplicatide
¥E }2 o - ;9 N 6501 tg;.’g gg = Al
. & *1¢ 10 14.90: 20485 ) . 505 .5US
Chntral, B 10 10 5.0 W32 48 0983 i hS98. 2.6. Not applieable:
Ubstrented | C 18 N ie N T 0518 B 580 1004 [ £ ot upplicalle .
. D 40" 10 3.6% 2047 1 A28 474
B 10 [0 154 303} ] 488 0388
. F il 10 16,7 23 A8 AGL : . .
0.7% e e i .504° i - X 0.59: k 28
10.7% T 5 2 102 00 %75 0304 s 516 00 584 .5 I
L . l‘E 0 18 A_z_t,m s 549 - 2
I 10 0 13,60 QERE 527. 337 B
s 3 i, : 1669 A3 ) 468 y ; 0168 da .
FAR | e X b0 9%
L% K - 1602 .32 - 4%0‘ 068 20 0230 g bt o %
B lig_(i 2037 A48 0,449
M 1476 12.5 331 BAR1
395 & K 155 6,59 .00 05 y 509 . 5. ;
! 7 10 1438 2033 17 s 48 537, 1004 o5t 18 o
P .10, 14,72, 30,60 .38 528
i il oy i
2 g JS,Q‘ 20.40 X0 6470
G R 19 {330 19.19 4.5 Y ’ 48199 . - i
886%. 4 9 ; . N3 .
(%0 S e 1555 ETET il 0478 68 A3 9Ys G462 . 63 2]
i & THAS 15,04 Ay 338
} 10 el 20.79 EXT3 1685 - R
. ; ' C a0 35 WA 501 4.5 o an "
0% - : 5 - 2 3 A —— A3 ‘85
100% ™~ 16 i TR 550 0518 rxd 5550 97 050 55 3.4
X .. B ’1 b 2031 “S_‘ﬂ l!_ng_L
Y i T6. . . 205 x] 0.479 .
TITTTG Ly e ol 139 2180 -8:11 5 SOSH iy i . .
FSE Wtk imimar bl ; . ’ D:sl) . ; ;
O Intdl % LN S STHE v TR DA 3t R 915 DA 48 [4%
. N8 KN XTI - 460 - 046
(U EAlLT _ " MSDm Mitaciviin Significam Differerica
Dunnett'y MSD valies 80800 ot By Dercent Minimem Sijnlficait Diffstense- ) L
RS pits ’ EMSD s Titensurs 1es) precision. Thi PIMED ke thenifniniin pereent diffiranco tidtivoca i continl and troatient ihdt ena be destaiéd ststistielly vignifican b wiioleeiflont sasiciy st
luinky
Dumens‘s MSD vefuscr 0.0484 Lowisr PMSD bound daterniinid by USEPA (301 orcentifd) = 12%,
FMS. : 23 Upprer PMSE bound dorermiinei by USEPA (D8I parcentile) =305

Lower it igrier PMSI bosiud v determined fFom ti: (Orh and S0k peceaiite, rigpestialy, GO PMSD o fromy BRA's YT Inferiaburneciy Viiatitiy- Siudy (USERA, 20014; USEDA, 2001).

USEPA: 2001a, 2001b. Fiadt Rupert: lateilibaratory ya:iabitiw,sum.oﬂzé;\-si{nn.mm Chicnié sod Acina Whalb EfFum Taxseisy Tost Methodlz, Vil LY

dndie, EPAB21-0:01:004 ard EPA-B21-Ba1:008, UK Endfron
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TVA 7 Sequoyal’x Nugtear Phant, Outfall- 101
Alx nst 02-09, 20616

Statistical Analyses

Totval Fish Growth=nd Suwwa! Toster Lay Gramh
Pj Sample 1 - TVA Y SON Dutfali 1071
-Envin, Testing Sol. Sample Type:” CiMR:-Disciarge Monitoring Report

tadaa;a ~drsizate
{ - Dt CHR»EPA-821-R H2D18 TmtSpec}es. PR-Pimsphates promelas

/ August 2018

R
0S50 G2

. ] L _TeanstarmicUntransformed 1-Tailad {sotonic-
Cane-%  figan  {-Misan Moan  Wih __ Max.__ CV& N t-Stut. Critical M5S0 Wean  N-Maaw.
ConlplNGN 0.5225  1,0082° Q5225 04230 0.5870 13688 3 ; ]
Cona:UV . 05183 40000 057185 04780 0.5050 8833 & - D:5183  1.0000

D5035 OH7IS 05035 D4GID 05490 TH4WE 4 05893 2410 0800 0.5035 0.9715
Ms?e 08028 04678 04300 05276 BESi 4 2030 24 Q0BOL 04808 09489
3 08913 05138 05870 4819 4 0387 2440 .D.0B00 04808 0.9469
856 04623 08NS 04623 04850 8§33 ¥ 2257 2470 00800 04875 09291
400, 05008 D95 ‘0.5008 G5340  S587 4 ‘0¥03 2490 O0BDD 04BYS 09299
ihfike: 04853 335933_3‘« q;a‘a_aa 05118 4481 4
Ammsggy‘resrs Tenneal . . Skew  Kur
Shapro-ilks Tast micales ncrmajdistribanon >0D1) 0.884 : 0.28917 .1.0902
Baz'!}en‘s‘l’eﬁfm&aatesequalvaﬁanmip 0:91) 15.0863
: E niﬁwnt' x:lii{erent =0 a2y Z:4469%

WSDp. MSA _ WSt Fpob _af

‘uumeﬁ‘s"resx s "‘-1&}0 5400 |

0.05997 631571 D.00225. 000124 016049  §, 18
Treaimems Vs Conkfok'uv
. ] T Litear m!arpo!ntion {200 Resamptos)
Péias_ B 5D o5 gExy) SRaw:
119 »100
AC1E >100 10
20 Egive 09 ]
ices >0
1250 100 LEE
jesa. 3108 07
2 084
|-
150
Doss-Rasgponse Plot
W7 ‘
g’ p 1-tall (.05 tevel
%' " of significance
o
0
=1
L T
0.2
-Q.\f':
LR X = pod e = n-am-:
g 3 ¢ i 8§ 3§ % ¢ V=
3 g = 6"
£ 3
O

Vdiey £ Krwnia:
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TVA /Sequoyah N uclear Plant, Outfall 101 - Intake
August 02-09, 2016

Statistical Analyses.

1 Eish Growin. and Survival Testr 1 Day Growth

Start Oate; WZIEG‘{G" T Test ;D' PpFﬁi R ‘Sarmiple D

TR 7 SON SON Outfall 101 - Intake.
End Date: 8/8/2016 Lab ID: ETS-Sovir. Testing Sol, Sampls Type DMR:Dischaige Moniforing Report
Sample Date: August 2018 Pmtocoj FWOHR-EPAS21-R-02-013 Test Speciés: PP-Punephaim promeias
Commaents: 7 . i
Conc-% 1 2 3 4

ControllNON  0.5B70 0.5550 0.5250 = (,4230
Contral-UV 05650 04820 05480 DA780
10.7 04880 0.4610 05160 0.5480
21.4 05270 04650 04300 0:4490
428 04810 05080 0:5370 0.5280
B5S 04700 04880 04310 0.4480
100 04880 05020 9.5340 05070
intake 04790 D.5110 04950 04500

_ Transtori: Untranstormed — Tianed.
Conc-% Mean N-Meapn Mean  Min - Max  CV%

fia < N t-Stat  Critical  MSD.
Contro:NON 05225 1.0082 0.5225 04230 05870 714.589 4 ' ; :
Control-UV 05183 1.0000 05183 04780 05650 8833 4, -
10.7 05035 0.8715 05035 04610 05480 7486 4
214 04578 05026 04678 DA300 05270 8981 4
42.8 05138 089713 05138 04810 05370 4819 4
85.6 04623 . 08919 04623 04310 0409 5323 4
100 0.5008 0.6662 05008 04860 05340 5547 4
intake. 0.4863 (0.9383 04863 04600 0.5110 4497 4 1288 1843 D048
Auxifiary Tests Critical _ Skew _ Ruft
Shapirg-Wilk's Testindicates normal dtstributzcn (p>am; 0748 0«0?187 +1.6273

F-Test indicates equal vadances (o= 0.27)

The control means are not Significantly dxffareni {p£082). i . 2.44691 - — .
Hypothesis Test {1-tail, 0.05} T MiSDir MSDp. . WMSB _ WSE_ FPpeb df
Homoscedastic § Test indicates no sxgmﬁcant difterences. ) 0.04837 99333 0.00205 DODI24 0245988 1.6
Treatments vs Control-LiV : . e

Dnse-Response Plot

0.7 -
2.8
o 08 & 14ail; 0.05 leve!
3 T of significance
S 047
O B
& 03]
a "]
|23

10.7 4
7.4
855+
100

Inteke -

Conlroi-NON
Contral-UV:

tndepengdnns
Asvtow iy
Uatigy £ Mepass:
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Species:, Pimepliales promelds

‘Client:

- " Daily Chamistry:

TVA / Sequovah Nuclear Plant, Qutfall 101, UVitreated

e AT

I

Page Sof 7
Date: 08-02-16

{Analyst identi

Day
. performed pH,

: D.d. and conductivity measurements only.)

ficd for edch da

1

2

. Paramefer

Concentration -

UV-tresited

pH{SU.Y

o

= bR

RS 5
T

e e

Y WS

DO (mgit)

Conductivity
{smhosicm)

| cowntroL

| *Alkalihity
g CaCOYLY.

1 *Hardgess
§ mg CaCOsJL) .

¥ *Temge’rature ('pc} ; 3

10.7%

pHEU)

DO (mg/L)

- Condactivity

1 (umhasfen)

| *Temiperature {°C)

21.4%

LoHs.0)

DO fmg/L)

Conductivity:

1 {prhosfom).

1 *Temperature °C)

42.8%.

CpH.{S.4).

DO (mg/L)_

 Coniductivity
{mhos/em)’

~Temperature (°C) §

85.6%.

pH (5.

DO (mg/t)
‘Conductivity
H{mbosica)

1 *Temperature (°C) .‘

100%:

DO{mafly

‘Conductfivity
{umhos/cm)

*Alkalinity
{mg CaCoL)

- *Hardness

§.{mg CaCO:IL)

*TR chiorine(me/l)

§ *Temperature °C).

100%
Intake

L pHASUY:

D0 mzny

Conduetivity
{pmhos/em)

“*Alkalinity
| (mg CaCOJL)

*Harduess

.{mg CaCOs#L)

*IR:ehlorine '(mg'ﬂi)”:_ .

*Temperature (°C) .

TR

Initial

Final.

Initial

Final

Initial

Final

*Temperatures performed af the time of test infifation, renew

Jnd&“{a 3] ity,
ety \
AR Y.,
2\

orr i i ' s | ortermination by the-analyst identified in the Dnily Renewal Informiation tablé located on Page 1.
hardness and totat fesidual chiotitie perfopmed by the analyst identified on the bench sheet spécific for each analysis and ranseribed o this bench sheet
.+ Total residusf'cliorine was performed of rof:treated Guetall 10} and infake samples.,
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Page Gof 7

Species: Pimephales promelas
Client: TVA / Seguc vah Nuclear Plant. Outfall 101 U’V-tmated_ :

.................................... Date; ‘Géé%%ilﬁ
Day

Analyst |

(Aualyst xdenuf ed for edach day; pcrfommd pH,, B, 0, and canducxmxymeasurcmcms only )

Concen-
tration

1 Parameter

CONTROL: |

UV-treated

sH (5.0

DO (mg/L)

Condpctivity
{umhos/cm)

*Alkatinity
{mg CaCOyL)

*Hardness:
{mg CaCOyJLY

*Temperature (°C)

10.7%

pR{S.U})

DO (mg/L)

Conductivity
(umhosfem)

*Temperature (°C)

21L.4%

pH (5.U.)

DO (meL)

Conductivity
{pmhosfen)

*Temperature (°C)

42.8%

pH (S.4).

DO (melLy

Conductivity
{umhos/om)-

' *Temperature (°C) |

85.6%

pH (S.U)

DO (meil)

Condustivity
{iumhos/om).

*Temperature (°C)

160%

pH (S.U)

DO (mg/L)

Conductivity
{umihos/em)

*Alkalipity
{mg CaCOs/L)

*Hardaess
{mg CaC0s5/L)
*TR chlorine (mg/L}

“Temperature °C)

100%
Intake

pH (S.U)

DO (me/L)

Conductivity
(aumhos/em)

“Alkalinity
(mg CaCs/L}

“Hardncss
(mg CaCOsy/L)

*TR ehiorine {mg/l)

*Temperature (°C)

,*g

‘_'u_i:u

Hg

aik Wg &;tw@g%w

"L.

Final

" Final

faitinl

Final

Tnitial,

"Final

~FTammeratures performed at the time of test inifiation, renewal or iermimation by the ana}ysl identified in e Daily Re:xewal Eiformation 1able located on Page 1,
widlizalin v, hardness and'totat residual chlorine performed by thie anafyst identified on the bench shect: spec;ﬁc forgich analys:s and: lmnscnbed 1o this benclisheet

Hativggyeannn 4 Total residudl chiorine was pctformcd ‘on nonstreated Guifall 101 .and Intake sgmples..
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Page 7 of 7

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant, Ouifall 101, UV-treated Date: 08-02-16
Daily Chesistry:. . S
Day
(Analyst jdentificd for. each day, pecformed pH D 0. ‘and Conductiviiy measurements only.)
‘ »Aﬁélys’f:
‘Concentration . ) Paragicter
o LB U
Control | DO(mgh), :
Non-treated | 'Conduchwty (umhns/cm}*;‘_
1 «Alkalinity i
Lmg cacosy
1 *Mardness
(m° CaCOsLy:
*Tempcmmre) Bl DT S T U85 N ] . _ ‘
‘ ~Iaitial Final - Initial Final. | Initial Final
Asalyst |

Concen- | Pardmetér
tration i

pH(SU).
Control | DO (ma/ly . _

Non-treatéd | Conductivity -
{umkos/em)’

" Adkalinity

L {nig: CaCoslL)

' *er_dm;g )

1 g CaCOYLY

-*Temperatire °0)

e
_Final | Initial || Final

Initial

¥Temperaiures’ perfomed “attfietime of test initiation, r:nemfal -or lermination: by the zmalyst |dennﬁed in the Datly Rmcwai Information table located on Page 1.
Alkalinity; hardness ahd loxal rcs:duul childrine performed by fie-analyst identifizd on {hic'bench sheet spedific foreach analysis and franscribed io this Bench sheet
by;

7 indapengris™
Rivawty
| Moy € KAeamn
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¥ Festing

s, Inc.

TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated
August 02-09, 2016

Pimephales promelas Chronic Whoele Effluent Toxicity Test
EPA»SZ 1-R-02-013, Method 1000.0

Daily Chemical Analyses

Project number:

Concéutintion

Parameter

Doy 0 Day 1 ] Day 2 “Duya

Dayd

Day 5

Day 6

~Initlal

Final. laitin) ‘Tuitin} “Final Initial

nitiasl

Flnn‘_l_(

initial

‘Conirol,
Non-teenifed.

TN

5 T®

713

786

BO (gl

al | Initial | Timal
MR 1 MY

7.8

783 7.5 7.99
7.8 6.4 ]

18 7.8

I3

T4l

Conductivity (umhos/en)

321

3301,

-[Alalinity (ig/l; CoCO;

:3;']’51‘

[

Haiddrigss (mg/l. CaCO)

JTonperatuie {'C)

- 247

(.‘ontmk
YVitrented.

ol Sy

[Contuetivity Gamiiosiom)

Alkidinity.( nig/t. Cn CO_‘)

R llardness(mgg CaC‘Q,) .

7%

| ILIHET

Jlemperature( {'ci

DO, {npt)

i Comluchvi(v (gmhosa‘cmi —

Iemgx. pture Cy

1BO (mg/Ly

106%% Ttk

366 [Couduetiviiy Grmitiesiemy |
Tenperatire ('C)
oH (84}
: nozgmgg'_ Ly .
Conductivity {jtmhosiem):
100 A!kaﬁultx (gl C‘nCO,)

Alkmimxy‘ (ot Cac0;)

FHnrditess (mgkl:acoj)

¥ Tofn] Resi |lim! Ciilorine

Teggeraturgg C)

44

Aol

M
“*Notes Total residodl ehiorintoas perlonied gn: nm:~1r¢med omrauimr PR Imaks snmpln.s

: Flls' Hqn101..080218cherhinisx
Entered ty: J. Sumner
Raviewed by:



Pa_g‘efdf?

Chmmc Whole Effiuent Toxicity Test: (E’PA»SZLR»GE-OI?’ Method 1002.0)

Chent'l‘ennessee see Valle ity
"Facihty Sequovah NuctearPlant

Specxes'

Antvhar'“ '

“NPDESJ#' TNO026450

ﬁ L“J‘\

Ceriodapluiin dubia

County: Hamilton
-Outfall: 101

Bﬂaffm p= egamtimz ixzjbﬁmr:am )

T 85 1

100

| Conuments:

. 2140

2580,

360 |

b0 | 2500 .

| Test information:

. Tes}'ommsmw zrce'mformmmn. v
<z&hnur&olﬂ

] Randbmiz’i'% template color:,

- oidn.-l!- m.\@ o cm% I

" Tncabstor Nuiibér dtid shelf

— ilamtm ‘.

.Tmnsfbmesse{infommuﬁn. '

9, |oad

. YW‘I bntcil

t% ?.}s

"Sefe;fasmm ba(ch

| ovaei

[ Averies ransfér volume (mi).

' termxmatmn tame

Ouffau 101

‘Sample numbers nsed
Intalce

Axtalyst

0802-16 |

e Rt

ﬂ. a&o\ (1‘2..

)&0&‘0& b’b

i3 mnﬁ%-x*\

xbe?m %M I

B

ug;g__&aos-..ua.

- fos0gis |

o BETT

ol o] -] w] | e | o

 Joso95 | -

_ GBS\

‘\i!g p€oSatls |

&ﬂtmlif;fomim:'

Contm!—l

;Cdniféia?- :

xgceptancc mturfa

| Simnmry of test enndpoints:

V9% of Miale Adults

$20%

' ‘73-("1'33' LCs

2 1007,

| % Adults having 3 Brogds: '_

> 80% - . | NOEC

oot

¥ % Mortality;.

L S20%

LLOEC.

2107,

| Mean, Oﬁ'@gna}_j? e

=150

‘offspriag/female

T

21007

Twcv:

<400% jic.

21007,

PRI §
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., Page2 of 7
. e

Species: Cenodaglzmaduém
Chlient; TVA /Sequoyah

CONTROL-1 . o -S‘arwval and Reproduction Data B
' ' ‘ Rephcate number . o o ;

Date: 08:02-16

Day 1
1 Youngproduesd § ) | |

b I

-

1

Olrlof|

2
O
] ]
2 Young produced | o)
_ Adultmortality ] ] A\
3 | Yowzpredueed | (S | © |
SIS
| A, N
10

Adult mortality

v

4 | Young produesd "
Adult niortality’
5 | Yeungpreduced | |0y
Adultmortality' | oy, )
6 | Youngproduced | 6 :

Adultmortality 17 L
7] Yomgprodued | 16 | Al
Total young produced ; L

el ( 5

7

olrlo

i
X
Ludta

o]

B |
Pl Blleblrolep| |

f@f@fﬁffféfﬁf?*

ol

J]l

RE D
Final Adult Mortality_ o -1 o L
Xfor3"° Broods i ol T A YA T <] S
Note: Adolt ananiality (L= ﬁve.n-éad},sacspﬁéémo&(mgewxpmuwmﬁwm; cu=wo\5q{°if;p&samemmhmn3mm)

mwgks

) Coucentrations. ]

) T > Y A |
A { Mean Offspring/Female: | 306.6 ]
conc: 10.7% Strvival ond ReproductionData -
T ___. Replicatenumber

3. '4'.

6 A"‘B
A k_ﬂ
C) @
L... L.-,»
Y
A

1 Young produced § |
" Adult morfality |,
2 Young produced ' |
| Adgltmortality’ }
3 | Youngproduced |
Adult moriality §
& Young prailuced
Adult mortahity |

-0 r"'O (3 8

I

5 | Youngproduced | - ‘
Adult morality
6 | Youngproduced
"Adult mortality i

7 | Young produced L e

el

3
G
: | "354 ‘: ;
§ Final AdultMorsality. ' i..s_ % ] &—~T X G}
Notér Aol mortatiny {L =Tva D = dead), SB% sphit brcoé(aaglcmdspmbmmmom) co==arr- ? 3
-Concentration: ,
.“%Mmamy —T
Wiean Offspring/Ferale: 1 32,
‘Yo Rediiction ffoim Controkls | >3,

s g
Al
*Er%cmw

Tulz
_a;ﬂ :
19 d‘ '/ ,\' .
£

¢

To!nl,yaungpmducﬁdl o
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Page 3 of 7

Date: 08-02-16

. ICONC: .21 4% ‘ , o Sm‘mvtrl and Reproduction Data
Re licate number

3 l
rof '“Yozmgproﬂucca ' D
] Adutmortality § .|
L% chag prodisced F
. .| Adult mortality L |
3 [ Youngproduced r@
C o Addltmortality
4 | Young produced | " L\ i)
Adﬂltmortaﬁ_____g_ Ay
"5 | Youug producml A
| Zamitmormaiey | |
6 | Youngpromierd | T |
L [ Aduimormtity | G
% { Youngpraduced

raw

QL
(8]
LS4

rﬁﬁfetéfwrﬁrqmoe

F?r94

Py ot | g D
o]
i

%rﬁ&r@rsr#rororcs

| elcklre

(elelndrelre

?rQEQW@f©T9r9?

'Fgﬂérﬁréfﬂ
, _( e LJ* (o g q u. (O r Ojr 4;,

\clolf [Fler

I

' Tom!youngprodnccd :‘J\ |y '

v
W=l

F‘nalAﬂnltMomhty Y \_, ' L,_ =

‘§ Coneentration:.

1% Monaliy: ot

- Mean OffSpring/Female: 3>

_ Y% Reduction from Control-1: | -S4, 7.
Conc: 42.8% ____Survival and Reproduction Data

' o . Réplicate nitiniber

b o Day ..
1 | “Young produced
| Adutmortatity”
2 | Youngprodiced |°
] T -Aduitmortality. -
"3 | Yotng produced J
"Adult mortality
4 | Young prodoced. § -
| Adulemortality
5 | Young produced
| Adultmortafity .
. 6. | Youong praduced
o * Adult moriality
7. ...| Youngproduced ] \ﬁk :
- Totalyoung produced . 3\\ ‘. 3 3,.2‘ 31| 3% (30
Tinal Adult Moriahily T T Y A N L S
Woie AG rory (Lcﬁve: D=au4).ss=spaabrm(mgx=mmp&mxmm 353, COF =Carmy OVer (oTTpring e bver Withadolt Guring Iarmhtye
: | Coircentration:
9% Monality: O
Mean Offspring/Femile: 3
"% Reduction from Control-1: | - §,§7,

T
Al

O
=N
Ol

"

BElddbirby
cerieltey

(PPl
(Pirel ™l
ol

Acplrolror]

ﬂ'

Flrls

)

i 1

.
LT

¢
31'

‘a%
ol

i
ir@rif?rdféﬂ

Vol 8 R ik

W
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' Pagedof?

Species: ﬁ'}i‘iodaghniaidaﬁigi
Client: TVA / Sequoyah Nuclear Plant, Ou :
coxc: 85.6% Survzml and Reprotmctmtz Data

T ) _ Replicatc aumber : i}
v - ——

Date; 08:02-16

g
L

1 Young produced. Jo
Adnitmortality
2 Young prodiced §
Adpdt mortality |
3 | Youmgproguced | £

AdolEmorelity | o]
4 Youngproduced | 2y
Adult mortality | ‘. .
Yomngproduced § (M | 4
Adult mortality T

BN I |
= ‘=—G _
o L.

I Plel
{f?ﬁgﬁ

el

th

A

r Young praduced §
Adultmorrality | \__.°

7 | Youngpioduced H‘\§ 11

Toin) young produced. * 5 L]

4

ot

%‘:"-‘T

§.Final Adult Mortali ) N ‘&— 't ' ]
Notes Aduli mortality. (L~ﬁvc.D=dmd’). LR =s@£t’!smpd(smgtnhmndsplixb:fmmtwodsys}, COmwz Gy (o
- Coliceniratipin:

“Nean foépnng'/Faﬁaxég'- : 33 N
¥ %:Reductton fromi Canm:i-l“ e

conc: 100% ‘  Survival tdeepmdactmn Dam
' o i ' ‘;ggp_mamnnmberv

Day ‘¥
Fi Young produced. |
_Adult mortality -}

2 Youngproduced. |
At werdiity |
3 [ Youngprodiced |
) Aduit mar!éili’ty D
4 | Yaungproduced |
Adxlt mortaliy §
s Young produced -
Adult mortality

6 | Youngpraduced {°
Adult mortality -§
‘7 | Young produced

Tarmt>
AZlckaco rer@'

Cocbicol|

-1

&iflelp

r g,' 13|

| E Tomiyoungpmdm:cd B PP iy Al
Fnamdulmlertamy N 5 T- L SR {_ {_d
Nore: Adulvmonahity (Lﬁtme.&*dcad}.SB:Sp&bmndwycbmodxpﬂbemmmndnys).c0=m Bives (b nwwdevuwflhndnx:dwﬁ n-mm\ L
anwaimimn o
'%Mor!alily' ) g
AMean Gﬁ'spnnﬂemafc

Y indepaagen
Loviow by
Kaliey £ Kemnan:
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Page'5 of 7

TVA / Sequiovah Nuclear Plant. Qutfall 101 \ Date: 08-02-16
CONTROL—Z o - Survivel and.ReprodactwnData

' Rephcate nnmher

1 »Ybungpréi?n:tdj A

] Adultmortality )
2 | "Young produced”

| Adulvmortality |
¥ | Young prodiiced. )

| Adwitmortality ]

4 | Youngproduced |

e lelal- Pl 0l
(L(?FJ{" =

[T Addtmerthy |
§. | Youngproduced |

Fr?r.r?r”*

-
g
'4'

| o

| Adtemormity | L]\
& | Young produced

ol pleirPleple o |

" Adultmortatiy  § i
’T T Yousg prodiced 3 °fi,
, ~'I‘ats;! ynung produced

el
(Pl

w 5
-

(
Shdal

| Fivat Aduite Mortality _

L
3 A
K| 2l o -

‘&
I

X for 3% Broods:

: whr Adult el (L= v, Damd}‘ SEu. SR Brobd {sﬁ;gzé,{amqg_gar@bmw,iwa‘&ys), co = cmy over (um:mg enrmd om mih adult during transfer),

szcenimfzm::

% Mottality:.

A2

| Mean Off'sprtng/?emale

, CONC’HIO%Intake o Sarvzval andRepmd‘uct?onDam
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) Concentration:

% Mortality: 1 of
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TVA / Sequoyah Nuclear Plant, Qutfall 101
August 02-09, 2016 |
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)
Ceriodaphnia dubia Chronic: Wlole Efffuent Toxicity Test
.EPA-821:R-02-013; Method 1002.0

Quality Control
Verification of Data Entry, Caleulations, and Statistical Analyses.
Projectnumber: - : 7 - Ng37
I ‘(‘,‘Dx_ltél'l't!‘ntil')l‘l ) — ) Eﬁﬂiké‘iév‘ilnimbci7»v~ . o “Survival’ Avor:.xlgc.rcprédt.wtinnf Cacficient of Pe'ricén_utircﬂugﬁon e |
(%) f 2 » Lo ) s | s | 1 | s v | *%) (offspringfiemale) | Sabor B8 | puoled suntesls (6):
conwnled | o3 |owm sk | ow | om0 | om | om 0 | 2 100 e 56 | Notapplicible
wa% | ow | = 32 3 1 30 | m; 35 29 s f o | e 322 | e 52
21.4% n | m 2 TR B 3 | 30 TR B TR Y 100 323 ' 57 56
42.8% M 3 35 3 3 w | 2 | n 37 | 00 33 e | &8
85.6% 12 2 | 36 3 % | 30 ETENNE A O S O T 330 L 64 £2
100% Y s | 36 st | 36 | 3 | m | ow | B 36 | o 384 | 157
Controt-2 29 13 3 2 | a1 | 3 3 3 30 e | s {48 Natapplicable
100% Intuke 35 3 | s | om 7 | 38 2 | 36 3 3 wo | 345 L6 131
Outtll 301: MSD=  Miisiiui Significant Différguce,
Dy anelt's: MSD value: 2,014 PMSD = Porcent MinimunySigniliennt Difference ) ) .
PMSD: 6.6 o EM_SD"is a measure:of {est preeisioi.. The PMSD is the: minimum percent differcnen: between-tie cantrol-ond treatnvent that-can be declared statistically: = v ~ -
. signifieans i a whole eilluom tosicity test.,
Intale: '
Danneft's MSD valug: 1,404 Lowar PMSD-bouad detcrmined. by USF.I’A.(JO"A’ porcentile} = 13%.
PMSD: 4.6 Upper PMSD bound. determined by USEPA (90" percentilo) = 47%.

Lower nnd upper PMSD bouuds were delermined from the 10th and 90th percentite, rospeclively, af PMSD daw from EPA's WET Inieriabioratory.
Yariabilily Study (USEPA, 200 {a; USEPA, 2001b).

USEPA. 20010, 2001b, Final Repori: fnterlaboratory Yariability Study of EPA Short-term Clironic and Acute Whole EffTuent Toxicity Test Mathods, Yolumes 1 and 2-Appendix. EPA-821-B-01:004 and EPA-821-13-01-005,
US Environmental Protéclion Ageney, Cincinneli, OH. r!m vé arid

Srvewriny
¥ firmrnn




TVA /Sequoyah Nuclear Plant, Qutfall 161
August 02-09, 2016

‘Statistical Analyses.

.+ Cerivdaphnia Survival and Reproguction Test-ﬁeproducﬁon

Start Date:  BR22016 TestlD: CHFRCR. Sample1D;. TVAT SQN Ontal 107 T
End Date: £19/2018 ;. ETS-Efwin Tesling Sok Sample ’i’y;:e: DMR,Dsscbarge Mommrzg Raport
Sample Date: August 2075 Pm.nccl. FWGHR-EP,A-am-R 02-012 Tast Species:: C0-Leriddaphnia dubka
Comments:
__Conc%. i 2 3 ‘_‘41 . .5 £ 7 B 10
Controi-1 "31,000° "31.060 - 31.000 34500 32000 30000 31000 28000 28.000
Conirol-2  29.000 33.000°. 31.000 29000 31000 26000 32.000: ‘31000 20,000
10.7 31.0D0° 32.000 , 32000 35000 3000&- 33,000 ‘35000 -25:000
214 31,000 32000 ;32000 34000 22000 38,000 30.000 31 opo:
42,8 34.600 35000 f 35000 31000 33.000 34000 32000 32000 ¥
855 232000 32000 34000 3G.000 34000 36000 30.000 34000 3
100 37,000 35000 35000 33.000 36.000 35008 38000
intake  35.000 33.000 - 350060 32000 37.000 38.000 32000 -
. “Teansform: Uniransformed 1-Taited” ‘Isotonic.
Conc% Mean  N-Mean Moan. _Min Max  CV%. [ £Stat  Critiest  1WSD  Wean. N-Msan:
Control-1 30,600 1.0033 30600 28.000 340000 5587 10 - 82817 1.0000°
Contiol-2. 30,500 10000 390500 28000 33000 4948 10 » ;
10.7 32200 1.0557° 32200 29.000 35000 6.007 10 ~1816. 2287 2014 32817 10000
214 32300 10590 32:200 30000 - 35.000. 5.562: 1w P 2014 32817 1.0000
428 33300 10018 33300 30.600 37.000 £33 30 306! 2014 32817 1.0000-
8556 33100 1.0852 33100  30.000 36 00p  s440 10 2 ’ 7. 2014 32.B17 L.0000°
100 35400 1.1607. 35400 31.000 33000 5835 10 -5449 2287 2014 32817 1.0000
Intake  34.500  1.1341 34500 ‘32000 3BOOD  5.995 19
Auxiltary Tests Statistic Critical T USkew T ur
"Kolmogorov D Test indicates normal distrbution (> 8.07) 0.52868. 1,088 00462 <0:4108-
Banttetrs Testindicales equal. variances (= { 39) 0.64537" 18,0863
The coning) means are not significantly ditfererit & ) : . .2:10082.
Hypothosis Test {$-4ail, 0.05) = NOET- ‘LOEC _ChY T MSDH L MSDp . MSB __ MSE F-Proby . df
‘Duanetts Test. - ) ' 100 >10G ’ 1 201425 005583 250957 3.87063 BSE-O& 5,54
Treatments vs-Control-1. P . . .
T Limpar Int 'tmntzm)ﬁ : ,.v',
Point % S0 85% Gk 'S_i}_bw o
iGaS E~T - e - -
1C19 100,
1IC15 >100
1C20 >100
125 >100"
ica0 >100
icso >100. .
‘ 2
5
I a
‘ H ]
I S =
\
150
Dase-Ruspense Riok

Kallny £ Neaoao:

I Page 44 of 90

Bontrol-25
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
‘August 02-09,2016

Statistical Analyses

'T “. ;_"

— Cenodaghma Sunnval at;d Reprothiction Test-Reproductwn

Siart Date; 8/21‘2016 Test 1 CdFRCR Sample ID: TVA ] SQN Qutfall 101 - lntake
End Date:: 892016 Lab iD:  ETS-Envir, Testing Sal.. Sample Typs: DMR:Discharge Manitoring Réport
Sariipie Dater August 2016 Protocol FWCHR-EPA-821-R:02-013 Tést Spectes CD-Ceriodaphnia-dubia
Lomimernts: . .

Cone-% .~ 1 2 3 . 8 & N 8- 9 10

32,000 30000 31.000 28.000° 29.000 =29.000
31,000, 28.000 32000 31.000 31000 30.000
30,0007 33000 35000 20000 33000 32,000
32000 36000 $0.000 31:000 34.000 31.000
33:.000 34.000 32000 @2:000 32000 30.000
34.000. 395.000 30.000 340000 30000 33.000
Je.opy 35004 38000 370000 33,000 36.000
37.000. 38000 32000 36.000 33.000 34,000

ControET 31.000 31.000 33,000  34.00(

Costrek2 29000 33000 31.000° 2
167 31000 32000 32000 35
214 31,000 J2.000 32000
428 34000 35.000 35.000
85.6 32000 32000 34000 .
100 37000 35.000 36.000
ntake 35000 33.000 35000 -

§ - i Transform: Uptransformed. . : T-Tailed
Conc-%.  Meiin _N-Mean .Mean _ Min___ Max _CTV% N r-Stat  Critical  MSD
Control-1 30600 10033 20600 28000 34000 5597 10
Control-2 30,500, 1.0000 30500 ‘28,000 33000 4948 90 »

10.7 32200 +1.0557 32200 29000 35000 6001 10

214 32300 10590 32300 30.000 360000 5862 10 :

4208 33300 1.0918 3330p 30,000 37.000 6339 10 :

85.6 33400 10852 33100 30.000 38000 6440 10
100 '35400° 19607 35400 31.000 36000 5835 10
Intake 345007 11311 .34«;5,00‘- 32000 3B.000 5995 10 4940 1734 1.404

Auxi hary TﬂSts i i - . Statistic " Crjtical . Skew Kurt
:Shapsm-de‘s Tast mdlgates norimal dnsinbutton (p >0, 01) 0.9388 - 0.B68. 0.22443 -0.7205
F-Testindicates equal.variantes (= 0:36) 1.87805 - B:54108
The.contr] trieans are fiot gn;ﬁwnﬂymﬁerem (p=089). . B.13s853 ... .240892 .
‘Hypothiesis Test (1-tail,:0.65) ] B MSDu  .MSDp - MSE MSE F-Probh df
Homoscedastict Test indicates no sxgmﬁcant differences 1.40401 0.04803 80 327778 1.1E:04 1,18
Treatments. vs Contml-z 4

Dose-Response P]ot
40 5=
35
26 - 1-tail, 0.05 level
- : of significance
pg-LE
.g-' ; i
o 35 3 S
104
o 4
53

» [ atenct ana
0% — 4 X g " T B nrviewmesioy

Y D ~ P @ o o o s somaer

< <3 f-3% - o 3 s 3 b

&5 = - ™~ ~ -3 3

[=4 [~ £

Q. <]

o o

V‘"_ ‘Page 45 of 90



Species: Ceriodapliia; dubza .
Client: TVA /Sequoyah Nucl r Plant, Quifall 101

Daily Chemistry:

Page 60f7
Date: -08-02-16

Analyst.

: (A_ﬂa]yst‘ideniiﬁédfor each da

£

Concentration.

| Paramicter

1 pH(5.U.).

,;-'_.aqh‘

75 VG,

y: performed pH, D.Q, .and tonductivity meastreménts only.)
3 — : L

g7

CONTROL

DO (mg/Ly

238

.Conductivity
| Gembostei).

[30s B

*ATklinity
{mg CaCO0s/L)

sHardness
{mg CaCOs7L)

*Temperatuic (°C)

‘?-‘92
7.8

o

mms

pH (5.U.)

W@A

AT | 1=

~Z3s

158 4

?l ‘L ;o .
7.8
Lo -

I 1S..6
' 7134

DO {mg/L)

10.7%

‘Conductivity
{umhos/cm):

“Temperature ("C)

1 pH SU.

DO (mg/L)

21.4%

Conductivity
(umhosfcm):

*Temperature (°C) |

pH (5.4

DO (mg/t)

42.8%

1 (pmhos/cm)

Conductivity

*Temperature{°C)

1LpHGSU)

o

'.'._7.13-\‘-;".\ A

85.6%

DO (mg/l)

Conductivity
{jirnhos/cm)

pH (8.U)

" “Temperature{C) | &

{ DO (mefL)

~Conductivity
(umhos/cim)

100%

*Alkalinity
{mg CaCO;IL)

“Hardness
(ing CaCO/LY

*TR chlorine (mg/Ly |

2010,

*Températore E’C)

pH (5.11)

DO {mg/h)

Condyctivity
{umhos/cm).

‘ -0
7%
50

1 RT

100%
Intake

TR [PPNPARY PRRYY

*Alkalinity

]

(mg:CaCOy/L): "'!:
“Harduess :
| (mg CaCO/L)

RS

*TR chlorine (mg/L).

*Femperature (°C),

A

<o.0 | it

~,_..\,
99
s
"2?"7’
T

7.2

;E'o.

7- :

=T
“"""“z, e

G

e

S

T W%

EXZEl
-

) ECTE

EXTH]

=

"3»‘?’2 %490

A

“-m's'
e A EA

203

g2 |17

80

8 |
X010 .:,

BTN 7

E 7’ 1

YR X7,
6o |74
2o

§1
<p.40

HE o1

Raviaw by

A

Indspandent

Artlay € Kesnuns

Initial.

‘Fioal

Initial

Final |

“nitial || Final'

*Temperatures perfofined at the time of test initiation, renewal Of tentrination by the analyst identified in the Daily Renewal’

Page 46 of 90

Information table logated on Page [. Alkalinity, hardnessand; fotal mxdualaclllorsm performed by !hcanaiyst identified onthe beseh
sheet specific-for each- analysts and+ uanscnbcd 1 this bengh sheet by:

SOP AT! 1 Exh:bzt AT1LZ, revision I 10114
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Page 7 of 7

Speciest Cenod@]mmdubm ‘
Chent‘ TVA/Se' 102 cléar | . Quifall 101 . : Date: 08-02-16

Da

Analyst |

Concen- { Parameter
tration: -

pH (S’U\).
] Co:xduchvxty
_ {unthos/em)
CONTROL { *Alkalinity
| {mg CatOs/Ly
*Hardness
(g CaCOsLY:
| *Temperature (°C)

1 pHSU).
4 DO /L)
10.7% Conductivity
. _-@mh'as‘,b'm) ‘ b

*Temperature 0C) . &

PH (S
1 DO{mgLy
21.4% Conduttivity
(umbiosfem)
*Temperature {°C)

L pH(S.U)

1 DO el

42.8%  { Conductivity

| (umboslemy
*Temperature°C)

pH (5.U)
o |ROEL
85.6% - Condugtivity
pohiosfom) 3l
*Temperaturé (°C)

-pH(S.U)
DO (mg/Ly
Conduttivity-
{pmlidsfem)
*Alkalinity
tmg CaCOs/L)
*Hardness
{mg CaCO/1L)
*TR chlorine {mg/L).
*Temperature.(°C)

100%

H (S5)
DG (mefL)
{ Conductivity-
_ fumbos/om):
100% *Atlealinity
Intaké : {mg CaCOLY:
*Hardness
{nig CaCOs/LY
*TR chlorine {mg/L)

“Temperature (°C) 1 715.Q PR | B , Rz

‘ Tonitim I Finat Initial Final Initial || Final Initial Final
*Temperatures performed at the time of test-initiation, renewal or terntination by thé analystidentified in the Dajly Renewal

« Information table located on Page 1. Alkdlinity, hardness and total fesiduat hloritie performed by tlie anialyst identified on the bench

-sheet specific for each analysis dnd transcribed tothis beich sheet by:. .

SOP AT11 —Exhidbit AT11.2, revision 11-01-14
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TVA /Sequoyah Nuclear Plant, Outfall 101, Non-treated
August 02-09, 2016

Ceriodaphnia dubia Chronic Whole »Efﬂ'uent Toxicity Test
EPA-821-R-02-013; Method 1002.0

Daily Chemical Analyses

} Eivlsénmiantal Testing Sofutions, fne, Praject number:- . 11637
Concentration |Paeameter: | Day@ Doy §. Day2 : Duy 3 Dayd . Days . Day6 »
, i & - -} Anitial | Final Auitiot | Final | Initial | Fiwat | gnitiel | - i Initlal. Final - Initial | Final §  fnitial Final
- 809 - 7.92 7.881 7,86] 7 %0 7.89 283 - 803 7.99] 7.92 7.73 . 7.97] 7.94 7.99
7.8 : 2.8 7 8 . k 2.8 8.0 79 7.8 ‘7.8
N D ._ —r1 v
Control M[mlinlty (ME/LCACOy) . [ 59

Hardness’ (mi[, CaCOy)

2%

12.8%

85.6%

1% 'Alualinicy(-n_gQJCnco_,,_y"' '
' IIIm'duesx yLCnCQJ)

1099 Thtake JAlalinity (mglL CHCO;)
fitardness (/i CaCOy
{Tatat Residun) Chloﬂne m ’L)

[Temperture (‘ [}




 page 2
Page | of

Tatal Residunal Chloyine (ORION-1977)
‘Matrix: 'Water, RL=0.10mg/.  °
Meéter: Actumet Model AR25 pH/Ton Meter

Adalyst | il N6 ' Todide reagent: | JNZ 35O
Dateanalyzed |pg-02+/6 : © Acidreagent: | N2 F4/
Calibrafions: - . e .

Qipwmg. | L00mg/L ' mV Change _
e . . {suggested range =26 1030 mV}
Reference tandard number | TSN jo+3 | NS 1575
Milivasmvy | 532.3 | 575 %

‘Note: For samples with a residual chlome of > :0'mg/L, the samples midst be:diluted 1o bewithin'the calnbmtmn range:

.Ldbom_{b'l:v.mnz;bfsiandard: N

Referenice standard / '“_Tru'e.yalu'ei’-l’i’) - Meastired value (MY) % RS =MV/TVx 100
_number’ {mglL) . (mg/L) {acceptable range =90 to 110%)
WS | 8.50 10C.H 2
Duplicate sample precision:: o . L
Sample | Snmp!ell) | Sample characteristics | Residual chlorine - %RPD {{5-D) /{(S+D)f2]} %1060
number | . ' {nrg/L) f :
engoza) N CMA f OLF7/
* L s D pl‘cate K‘Q(_‘ié

Sanipls méasrremeniss: N
| " Sample ID

Residual chlorine

: N . (mgiL)
Reagent Blank oK
N Lo 00/E%

\wsos.c\ Ty‘z_gi&i;v'ﬁagegg cee e, gl ks, parkiels L. o00/08

Vi nko‘-l.;(fb. g - Z O.oudes
o6¢0L.a5 | ) 0.cez ot

esgor.cs | &ogue. | Zo.ciz?
Liwston.ct Eﬁ&l}-\w Uiy, cloon. 2 o0l
._suuiu‘?..gg | PAsi Vorpe. fdc boo ., theon Lo.onise
ik ogonob] ) arce R Vol qum e L E-65FeC,
Noter Al samples wére: analgzw in of EPA récomiended halding hme (15miinites) unless otherwisé noled, . y
1o b8 L0 ‘ i 7YY L ©- 0855
%amx'o:yc ztg 9" 1da% Ne caldn,, Lean A,ﬂm{«u + ]
Referonce standacd ] Tme va!ua (TV) |  Moeasured valee (MV) % R8=MV / TV x 100
. number P | “{mgiL) . (mg/l) 4 (acreptablerange =90 1o 110%)

_WNSEEL | s | oaez | G755,

Reviewed by J¥
Datereviewed 0d-¢L-ib

Page 49 of 90 SOP C8§'— Exhibit C8.1, revision 01-01-13




:} Environmental Tenthclﬁtians.in:

Total Residual Chlorine. (ORION—IQ?’?)
Matiix: Water, RL <010 g/l

analyst [NG

Date analyzed D%"‘Oth i L

Meters Ascumet Model AR2S. pHflon Meter

Jodide reagent: | JW/ L1750 2
Acid teagent: m}n_w

Page. ¥
Page { of

Calib o :
lReferencestandﬁrd number J INEL UL . fvvm.f‘f?u? T
Millivolts (mV) : §7) P oL Q

Laboratory rcommlkstizgidardz

Note: For samples with a residual ehloring of % 1.4 mg{L the:gamples st be; difuted.to be: wuhm ihe ml’bgatwn range '

" Truevalve (TV)

Reference standard 6 ”vxeasured valne (MV) C % RS=MV/TV 100
number {mglL), . (ug/l}, ) _(acceptah!a mngezﬂﬁmlm%)
ok MR 0.50 L ;m.q %
Displicate sample precision: . _ . ' §
Sample | Sampie ID "Sanipje characteristies ‘Restaual chlorine | %R?i} = #(5-D) lI(S-i-B"Izi}me
number ‘ ) /i, ;

fobg V0Dl 1y, cars

y

Duplicate

Saniple measurements:

_r-

Sample Sample 1D

number o . :
T " Reagont Blank. _ Zo03k
neoted. o S cardl ¢ n, {@ é%’m

Led § 85,21 Tk rseegee.

K éﬂv@@?f

notoda | g "fell!}w alﬁaﬁ? cloody parkidec |
1o 0. TD [T A \‘ SEN 1 E@it MALQ_{aqr . | ¢
wogend |\ | Bale Tan, clesr “
| ilb&ed-08 mem;\me -ﬁk Tan, dow’x*{
| osodot | Rosde Beews Tan,- Jear,
Wootod. 0S| CAMP LeseurR Ne Lolfjcleer
oogod. o ENCeLAARTS [Yeltow, dear, Giffar someit
N{”Le; Al sampla; WETE %alyzcd Jn exeess of E‘P/A recammé—n-;éd hﬁimg 1ime {15 minutes) unfess: ﬁﬂxe(ww&aoied
L?tbo?'at‘omr commi stan %&‘rz’ﬁ . “’e ""“W' dqf
Reference standard - ’[’mevz;lue ('I'V] "l Measured value (MV}
naniber (mg/L) (mgfL)
LNEC 479 .50 EEED
Dateteviewed | g g"-’mb
Page 50 of 90 SOP €8 = Exhibit C8.1, revision 0L01-15
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Page 28
Page_{ _of /

Total Residual Chlorine (0RION~2977)
Mairix: Water, RL =0:10 ing/l;
Meter' Accumet Modei AR25 pH/lon Meter

fodide reagent: }W?%O
Acid reagent: | JAI2 THA

Dite. analyzed Cg-:% ﬁé ﬁ
- Calibratipis:- --

100/l my Chm‘zgg

Reference standard number JN,.{'J’ !"-2'7{»5

Millivolts (mV) 5754 | oy | TFO
- :Not: "Forsamples: wm*ta sesidual ch!onneaf> Li@tig/l, mesampiexmust be diltéd t0 bewithin, xhamhbrauon range. )

.La&arawwebmmmtmlimw » L ) e
"Refereice standard. I 'I‘rucvalue (’W) | Measyredvalue (MV)"
numbee {ng/L) e L)

L2 I I - X

Yo RS MVI TV x 100
(atceprable range = 94 to 110%)

100.0%

B@Hc&!’é&dh@t‘gﬂeﬁﬁaﬁz& s ‘ L
Sample | SampleID | Samplecharacteristies | Residual chlorme Y%RPD = {(§ - D) /{{S+D)/2}]} x 160
cdamber | 0 0 | T {aéceptable vauge =+ 10%) K
Lo I)‘tiplicata

Sawplz measwwmems: - L o , L
fSample ID T Sample characteristics : Resrdual chlorine
o . : , {mg/L)

?3 X Jloob!so
Lacsorys
La. eoaor S
;Zo&tx;éfg _
/ ©,00 FE
1 Z O-00I5
1/ 0-0005749

] Re‘zgggntB}ank |
uacw.m S('_NH |

Lis 5. |rockeseesee.
Neofasas ,}1; "ﬁﬁ lsg,mm

j __Lleééﬁﬁlie | ]

TS 0%»_02:

n,e.x auss Ew&i.\-\ﬁﬁh
&s&ua—t mvc

Ton £ bb‘da
Voly 0L oL

. Laboratory. coitrol staridard:.
'Retemmé staiidard o
: xwmbe;:

© Tene vaiuﬁi’l"k"') |- Measired valug (MV} % RS=MV [TV x:100
 (mpfl), {ma/L). (xcccptablcranoc 90 ta 110%)

o | pded | 924%

Reviewed by. .H
Datereviewed | £plrilo

Page 51 of 90 .SOP C8 — Exhibit C8.1, revision 01-01-13



—J

—tey

Analyst’
Date analyzed

Titrant normality and muII;pIzer defermmalwn :

Page__|

Allalinity: (SM'2320 B-1997)

Matrix: Water; RL

Titrate samples to

pH=45S.U,

RL=10mgCaCOsL '
 Time initidted |
Tixne-tompleted |

O
of A9

N:’M

pHof
Deionized

water
=45 8.U.

Titrant:
. réferehce
number i)

elieck
. standarﬂ
numher .

1 Normal;tyT

Begin. | *End | Total {

.ml, mi | wml = 0.25/E

Normallty {N) of H:80,,
={5ml No;CO; x 0.05)/E

(), (acceptahlcrange—o.omﬂ 9.0220)

~ pH Fictoror Multiplier
=R 5!)000)/ 100 mf sample

=N2500

6.4

mss;m

04 é’?.i?;w 12.5]

@ uaoa

WL?B:_

Laboratery congs Sanda

g
£

gt 0.0~D4z o.tmi

T_,m@:’

Reference standard

number

“True value

vy,
_(mg CaCO¥L)

Sample |

_ {mb) .-.,mt' _ml { mi

valume | Begih | End Totél; M‘ult@pﬁex

T Alkalinity (V) |

g CxCQatL}

% RS= MV ITVx 100
(acapta‘blc range
=90 to.110%)

INSSIYI

100

T 100} 1&2@

[zd[ a6

163 |

qu‘)

Duplicate sumple precision:

——

Sample
number

Sample ID

T Sampie s
volume: |

‘Begin | Eud ' Total '
(mly | wml § ml_. _ml |

Mi;,n;;plagr

T Aleilinity
(lng*CaCD&fL}

5 77

024l
-4

| Dupticate (BY

o2

HRED~
| US-DY/((SFBY2Ikx 100
_ {akecptable range =% 10%,)

B8

Matrix spike recoveriv

Reference standard

number:

Spikevalue
B
(img CaCOYL)

Simple |

volume | Begin. | Ead | Total -

Mﬂiﬁglif.?; 1

Spa!ie,aﬂmlmlty (&)
{mig CaCO;fE)

l&-ssx%lj

%] 2653.% 9]

=

S1mplc a!kalimfy {E} T
(mg CaCoyLy

Measured. spzkz vatue (MV}
MV=A-§
(mECICOYL) .

YaR=MV7 sV 190
(acc;:gtabierangc
=751to: 1259!")

o

31 GD

Sample measuremenis:

Sample number

Sample ID

j ':Sa_fhl')..l,e;v"ni'uméi ; B_eg:in End

(mb) mt | mi :m}

Mulh_gl_:er : {

Alkalinity
__{me€aCOyL)

0804 M

SSW

NN ETEY

3

06.02-He b5

MHsL

[ B [zt |

54

56:04. }

1

| qzigﬂ-; ﬂg

T ﬁ_ ,.:tao

D328\
07.3u.lw

bkl

',m&gﬁ:

& o]

0%.28.

tag

03:24. ju

ggﬁ

2%

V8.pzlbA |

- z';l
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Page .

Alkalinity (SM 2320 B-1997)

Matrix: Water,

Date gnalyzed.

Ba.vuIy

Tirmzmarma!:(y and-mudtiplier gfetemmm!;m. .

RL=107

“Titrate samples-to :
pH 4.5 S.U.

g CaCOy/L

Timne iniitiated
Time completed

~ R0z

heck.

Normahty

standnrd
‘nigmber: -

=025/ "

“Normality (V) of, HzSO.,
={5ml Na;CD; x0.05/E

heckptable r;mge=ﬂ.ﬂ180 00220)

pH Factar or Multiplier
=(N x:50000) 100 mi sample
=N x500

Labaratory conteol staridavd:

| Reéferenve sfandard“ 1B Y
number 1 v

’I‘rnevaiue E

| gong €acOLH |

| Sample
volnme
(i)

- “Total | Multiphier|

“Allalinity (MV) |

% RS=MV/TV x 108
{aceeptable range

- {ing CaCOYL)
, ' =90 t0 110%)

100

100 | 353 L[]

307

;-Dﬂﬁiifhie,sfw

kweasrom

Saniple Sample D

Sample |
1 volume
fml) |

Total i Miilt,i’pﬁbr

ml { ol | omb |

%RPD =
{S ~D) (B+D)/2}} x 100
{accepéable fange == 10%)

Alkalinity.
{mg CaCOa?L)

_pumber.

| Dbplica:e(B) '

13 iow m

ne|

'Ei.s'l.

Mamxspike recwe 20

¥ Reference standard

sititbei

Spike value 8]

‘Sém‘x.ﬂe-‘ t
volume |
oy

Begm :
aol, L omf | oml ol

Total

e e s 3 :
Multiplier:
Bd k.

Spske allaliniity (A)
{mg CaCO,/L)

[low”

Bl i5M 1|

%[(350 |

isb

= 'Smfxpiéau{aﬂ‘ iy-(B
(mg CaCoygL)
180

i Measured spxkev:llu&(MV)
MV =A-B.
_ {mg'CiCONEY.

% R=MY/ SV 100
{nceptablc range
=175 to 125%}

I_LI\ ;

R ¥ Y

f00.0,

g

o

Samp’te a}éa.s‘ui‘m‘ltllﬁfsi.

uia‘ouh

Sample number

_ Sample 1D

Samﬁlevoiixmf:
Ll -. 1 w1

End
ml. | i

Begin. |

Alkalinity
_ ‘Muttiplier | . . {mg CaCOwL}

043 MaA

oo

2y | BBA

oo | 3q

Pey
¥

0?»5!49% 4

1 |3%a

EE 3

a4t q)

1k 01?:1@& w w

S}—l'r’ﬂmbé\

26 |00 |

30

’!&M@ 7..%

%xw‘r

e [issd

92

o

-4

I 11T 3.

100104 1

r—u

q d v.“
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Analyst

Date analyzed

Alkalmlty (SM 2320 B-1997)

Matrix; Water, RL = 1.0 mg CaCos/L

- Titrate samples to

Titramt normality and mulepher i{eiermmat‘ on‘

pH=458.U.

Tiine initiated

Time completed |

pH of
Deionized

water
=4,5 8.4, .

Titrant .
1 referghce—
number

Nomahty ‘
chéck’ - Begxn

Eod |
>m[ 1

Total

ml

_pomber’

g b g

Normality o ot H380,
= (5 miNg;COy 5 DO3)VE"
=0258/8

, pH Factnr or; Multspher
= {Nx 50000)/ 100-mi sample
= x 500

1

; 'ci:lerangaﬂﬂ 0180 &0220)

— -7

Laboratory eontrol staywilard:. *

1

Reference standard’

Truevalug. | Samgple |

T Altalintty (MVY |

: %RS~MV/TV\:IGB '

npmber.

(V)

{ volume

ﬁegm End Totn!

(acccpiable range.

(mgéagio,rg) ()

il

m{ m |

 Multiptier- |

{mgCaCONLY |

=900 710%)

| NSSIMIM

100

5] 941

0o | a9

%307

Duplicate sam,

le precision: |

Sample
number ‘

Sample 1D

- 2

' Sample

volume 1!
{ml)-

Begin |

ml

Emi

| Total
Lot ]

il

Mumpher ' (mgCaCOafL)

Aﬂmhmty

tle B4 o5 2L

35|

45| 40| 0o

; Sqﬁ

\

Duplicaic(BY

TN
{4

T RED= =
{iS = D)f((sw)m; X100

Matrix spike recovery:

4o| )

[0

Reference standard
number:

‘Spike. va[ue .
8vj)
(m&aCO;m)

Samp[e ¥
- volume
(ml) k3

ml

“Lotal:
gil-

‘Euy;
. mb A

Muiliglier |

" Spikeal alkalinity (&)
{mg CaCOaIL) '

INSSMIM |

8D lUO

b

4.0] 20| N

{img C2C0¥/L)
I .

" Sample alkANnity (B)

" "Measured splﬁe valie (MVI
MV=4-B"
{mg CaCOYL) .

"SR =MVISVZ 100
{accepgablerange
=TS 0IE%)

>

Sample number

Swumple nieasurenienis:

SampleJD

Sample volume | Begin |
_m) ) mE

Mulfngger

Alkalinity
, {mgCaCO;lL) ‘

100~

]

lobgosad

o §ou. A

!khgﬂ&"‘ 3- -'.,‘v'f

Twsn 3

105 _[ao I
433

.80 _

- F

~oa

fon8ol .01

IEZRE

e

o6 §07-00
APCY L\ TUEAY

Y

| Vot koledrr

EC

ibo8oz 0>

T 2%

Lo . ST~
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3

3

- Alkalinity (SM 2320 B-1997)
Matrix: Water, RL=1.0mg c'aqqg_/ls

Analyst | L o , Timeinitiated [\ 0fJelly
Dateanalyzed | 00fny 'Titr;ife.samp!egfto *  Timecompleted |  ~w

Titrant z:arumlr_tﬁywm:d meliinlier rIeIemmmtmn, .
pHof | 1 Normality | _, I i

1 Deionized | Titrant |  ¢heck Begm " Eng | Total

i \?ﬁﬁr\ erénce | stnndard; J omi | wl | ol
=455, .| nin —— I P

Norma]:ty {V) of- H__SO.; pH Factor or Multiplier

= {5} Naz(103 x 0.05)/E = (¥ x 50000)/ 100 mi sample
= ﬂ.ZS[E =N'x 500

1_(atceptatiferange= 9.0180 < 0.0220) |

WWW
Jiz‘;lborazajgs.;“:bn‘i«rofs?e‘f)zd:&iﬁ, ,

Referencestandard | Truevalie. | Sample 3 : : Alkalinity (MV) | % RS=MV/TVx 100
tumber | A(TV): | volume | Begin | End | 'Tbtal Muiltiplier | {mg CaCO¥L) {acceptable range
| mgCaCOYL) | mb) | ml | mi mi; . , __=9010110%)

[T | 100 | % |4 |7ed 94| oo |94 99,67

Duplicate sample precision::

: T Sample C} . § Alkabnity %RPD =
Sariple Saraple ID volume | Begin | End | Total | Multiplier- | (mg CaCOyL) S - D) /(S+D)/2]} x 100
number. | o . | omt | owmd | oml | N {acceptable range = 18%)

|uesusot Breaiags 2 | 26 266 |8s4) 31 W) {00 |° 280

y [Pieeld g %4 |uar [F2|d 4 |° 24p 38

Mizttits'p‘ifferébdvmr: , . _ .
' Refercnce'standard || Spike valie - | Samplé | ) ‘ ‘ o Spike alkalinity (A)

number : {8V) wolume | Begin | End { Total | Muliiplier: {mg CaCOs/L)
I {mgCaCOMy | (mby | ml | ml | i :

_IRSS | 200 | 75 (%4 [wei[ 2 (106 | 440

———

Szxmple alkannuy [B) ‘| ‘™Measured spikevalie (MV) | % R=MV/SV'x100
(mg (:acozm , MV=A-B {acceptable range
1 {mg CACOWL) 1. =75 to 125%)

‘ an il 200 | oo

Sasuple measurentents: . : . ,
| b R _Sample volume: Begm End | Total | o Alkalinity
) Sam‘plé n’;imbef‘ ... Sample ID () ml L ml | ml | Multiplier- {me CaCOy/L)

Lezale Impsw MY L | . 10D |oo |84 {sg] 00| <A
odotnwtd | 0} 0z - Lo W | 69| | | e4a
- RYEE T = N T My lgel | 58
akogole ASeOW V| S0 | nRxlas! 38|l@ | | P
: teodua®d | ) 2]l ) lzw|zselde [ ] 30
Laegosag | 3 [ l2swieas| 34 | EE
Jbagotor [TVASSIO 1oL | 1z4s|382| 3% | | 3
B 1 % ) I 2l 1 z»2iz{39] IET
0 Dusgesas | 1 3 3 [mmialsg [l | w4
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Aikahmty (SM 2320 B-1987)

Matrix: Water, RL =

Analyst

Date analyzed

DBDRTY

Titrant normality and multiplier. deter;mrmizow

Titrate samples to

pH=458.U.

1.0-mg CaCOy/L
' Time inifiated |

Timecompleted |

o @av

pH of*> "_'\__
Deionized. | Titrant.

water reference
=4.58U. | noumber

Normahty [

sgapdard {7 ml
N-numhsrr )}

T =025/

" Normality (%) of 180,
= (5 mi Nﬂz‘:@;l D.OS)!E

tivecos mmnge=o.mso o.em;

T PR Fgctor or Mulﬁpher ,
| ={Vx:50000)/ 100 misample |
1 = N x 500

Laboratory contiol standard: '

Reference standard
numaber

" Tracvalne

(mg

vy Begw

CaCOyL)

ml

' Total |

, Multiplier
ml

En_d
ml

™ Mkahmiy (MV)
(mg €aCouLy

% RS=MVITVx 100
(aece{uabln Tange
“= 80w n&%;

NSl |

2.0

93

,WQQ'@: :

Duplicate sample precision:

Sample
number

T\/A

Sample ID

Ead | Total,
ml | o

Multplier |, {1g C:CO

tboger.ad

™7 33 T

L

Buplicate (B) -

s | 26| |

Matrix sgke r2co vel;v

Reference standard
nuniber
! ( mg.

prke val ne.

. Sampie: |

(8V) 1 volume Bcgm

- End | Total.

ml

| Mltiplier |

"Spike allatimty ()

NS

10O

CaCOsLy | (ml)

%y

wml |

ml |-

86

B)60 ‘:3  |

==

———

“Sdmple: a!kalmrty (B)
(mg CaCOVL)

Measured sptke va]ue(MY}
MV=A-B
(tgg CaCO;(L)

"% R=MV./SV x:100
{acceptable ringe
=510 125%).

Saniple measurements:

- 10407

Sample number |

) o v -S‘:@i&x_g}gﬂfu;ﬁe,f
Sample 1D - {ml) peor

Ead

“Begin -
Pl owml )

ml

“Total |
Mump?(er

Alalinity |

Ll ad Qﬁ-l‘*

_ (mgCacosty.
k’s B

T
Mo 68 0534

INASOW (T 2

‘ \%‘
We&trs. z.~l

oo [ sy ]

lbb&os

Lo

N,bdn.os_ .

0.0 |
- B

e bd 68.8Y

10 0 &0%b. C>

24
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feet it
F. | refetence:
X Jduber -

§

Alkalinity (SM 2320B-1997)
Matrvc Water, RL = iOmc CaCos/L

Titrate samples to-
pH=

Pdge

Time-initiated
Time completed

ot

ofLo

Page
2

9Dy

N

Normality (V) of H,S0,
={5ml NngC); S O05/E

=0.25/E ~ :
fable vange=0.0180~ 0.6220) -

pH Factor or Multiplier
= {Vx:500060)/ 100 mi sample

= N'x 500

{080y

_Luboratory control simndard:

nimber

Reférencestandard

Sapmple |-
. volume

).

Truevaloe
: (TV)
J.(mg CaCOoyLE

Begm ‘

mi . mi

End |

. 1 Alkalinity (MV)
| Multiptier®

{mg CaCOWL)

% RS=MV/TV x 100
{accepiable range
=90'to 110%)

lNSSt 4H

100 100 |

125

93

A3I.07

Ie precmon,

|222]

Saniple
_inimiber

Dt(plicatesa

 Sample
| volusme

~Sfm§le;ib:
. - {ml)

Bcgm
ml

“End-
ml

Toml

?Mii'lftipliér‘ ,

~Alkialinity
{g €aCOs/L)

“%RPD =
{S- D) /[(S+D)/2}} x 160
(acecptable range =z 10%)

24

ilﬂ

Iioog saus |G L TR0

z| zs
Buglm*te(B) :

245

[zold

5@3!(‘3-.@:
T

100

sl

‘Matrix spike recovéry:

numbey

Referénce standard. |

"Spike value | Sample -
BV | volume
| {mgCacoty. | (ml)

. Begin
qml. §.

End
ml

Tetal )
ml

;-Mmﬁp'lieg 1

Spike alkalinity (A)
{mg CaCOIL)

200 .25

' "_%\*‘(;@'_ '_

2]

'43

290

Sampie measm‘emeuts' .

Sample alkaliutty (8)
(g CaCOSL).

' N.Ieasured ‘sp‘ike- value (MV) .

MY=A-B

{img: CaCO;IL} 3

% R=MV/SV'x 108
{aceeptable range
=510 125%)

490

Qau?.

Sample number }.

Sampie ID

Sample velume

(il

End
mi

Begm

Tota!
mi

Multiplier

Alkalinity
{mg CaCOYL)

1322

1344

@ 100

1O

Vokedibls |

2

. ; 3’4,‘1

: '-M.a

0)

3000

f

| Ui

;'47!3

3|

3200

W 58 86:035. |

|35

0 |

2300

Red 44&

4q

Z000

ma& a'z,et

%’asauo feare 11

129

2000

32'.{*4

dz.'

2100

| .
37

)‘ .

- S}
A GIALT
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. .Analyjst

Date analyzed

OBGSiU

Hardaess (SM 2340 C-1997)
RL=1.0.mg CaCOL .

Titrant normality and multsullef determinaion:.

Page _

“Time: initiated: |

Time completed

Page: 38

zda

23

Titrant.
reference

Normality check
staudard [ m ] wmt

Begin. | End.

Total

Nm’maﬁiy (N} 2 EDTA

=0.2/E

(B | (accepinbic mngc*‘ﬂ 0180.- 002..0)

‘pH.Factor or Multiplier
={N'% 50008)/:50.ml saniple
. =Hx 1000

{60

Tvo

{ 1o

0.0 ZO{J

- Za0

La%mtory ‘control standqrd:

10724 n0

Referencestandard
number

" Trut vatue

| Sample.

|, Hardness. (MY)

2 %RS—MVITVx 100

{EV)- - volime

 Begin

. End:
mly | wml | wl -

Fotal
mi

| fattiptier |

(mg, LaCoul) |

=3 10:118%)

-{#gceptable range

| Wssidoz.

| timg CaCOVE) |

‘ lao

200

40 | 50

{124

21

105.00

Samp!e
number

Duplicate sample precision:

Sample ID

Sample |
| volume
{_dmly.

Begin
ml | ml

End |

-

Toial

Multiplier |

Hardness
(g CaCOJ/L) . |

Y%RPD =

et

ST E

{5 D) /((S+D)21} s 100

\ [Pwee® | 4

: 5{.’_12":‘ :
[

Thur |
Wa

2.0
T 2.0]

. OBLBe

Matrix spike recovery:

} Reference standard
number

i

prke vahm_ 1
; 8V
| (s CaCOYLY |,

e Begm

End"'

Total
ml - |

 Multiplier: |

"Spike hardness (A)
{ing CaCOYLY

seNo2 |

4o l‘H

(o). _ml
’ 18,1

DO

Sample. hardness (B)
(g:CaCOyL}

‘Measured spike value (MY} |
MV=A-B '
{mg CrCO4/L).

%R=MV/SVx 100

‘{acceptable range
=756 123%)

qo

Ho

10007

Sample measturements:

Sample.numbgr )

Sample volumie
g}

ml

Tegn
i oo mr

End

Tnme‘

 Hardpess.
MaRtiplier .

_{ing CacOVL)

TV =ND Blank

_(should be=0mg £CO), |

Samp!em

0-"; 0.0

20| o

060Ul

| Ssw

Tieg

20,

2o |

g

pgoz.iuL0

miaw

o

a4q |

4.8

s

08-Dz- wh

1

29

IPEIELS

90

T

89 4y

38

03200\

 33.6

458 2.0 |

o

2.6

'-TGM

qiof"

az.

Oqi' w'; U

mhset

|do.

w19

g2

0F-z0.40

ey

445 '1_‘.‘4;:@

4z

0%20.bw | 4

1 0D

'f_!.s.l‘

M“‘M » . :'

Note: 3F >13mi of tifrant js: uscd,sample must be: ddutcd
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Page %4
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Page

Hardness (SM 2340 C-1997)
RL =1.0mg CaCO/L

Anayst [k Tifne initiated [<L__ tByv

\

‘Fime completed |

Date analyzed | 08,0814

4 aml mnqu;ller detemwmtwn.

4, Begm End ]

Nomaﬁiy W) ni‘:‘ ED‘I‘A
=0.2/E "
sptable Binge =0, 018& BDZZD}

pH Factor or Multiplier
='{N x 50000)/ 50 ml sample
=N 1000

—T—1.00051v

% RS=MV/TV x 100
{acveptable range
=90 1o 110%)

100.02.

» ‘stand‘ard
1 number

La‘bamag"comroiskamimif
Reference standard | Truevalue

number , fIy)
| ImzCaCOsLy |

[Nssioz | 40

Duplicate saisple precision;,

1 ' Hardness (MV)
| Multiplier | (mgCaCOos/L)

Sample
volume: Bcgm
{mb).

- ml
50 |ty

%RPD =
{S-D) /U(S+DY2]} x 100

‘Hardness
fmg:CaCO3/L)

|7 4d

fSample |}

; volury | Begin || End

fooumber 1 S o | ol Lomh L mk L
Pa%4q | P Onuis | 60 |bd |ew 22| 220
1 Y Dupi(mte{B) @ s ; ‘u‘e ‘L 22 |

Sample -Sample 1D Total, "Muiﬁplieri

— 0B C8LY

- Matrix spike recovery: .
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Analyst

Date analyzed

Titram normality and mtd@her determintiion:
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Hardness (SM 2340 C-1997)
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(g CacOVLy. | 1

me | Begin

mf 8.

"End |

Multiplier |

Hardsiess (MV)

%RS=MV/TVx 100
(accuptable range

{mg CiCoyL)
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=
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(mg: CﬁCOsIL]

o

Samplehardness (B}

: Ménéuréd sp;i‘k‘e‘?a_me;'(MY)
¢ MY=A-B
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Control Chart



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

% Environmental Tésting Solutiens; Inc;
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) ;;é' AQ A& )‘B A6 A% g &\ AB 4B a6
D@ @ et e n“'“n,o‘!os:s 3.{4 e‘l @x a2 @3 o

ol
Test date

——a—. 7-dayICy5 = 25% inhibition concentration. An estimation of the concentration of potassium chloride

that would cause a 25% reduction in Pimephales growth-for the test population.
—— '{Zentra'lfTenden‘cv.-f(méan‘ IGy5)- 2 erect a0
: .- ‘Warning Limits (mean ICyg "*'SA 1097 Sa.75) vy

Jim Suriner

Control Limlts {mean IC25 * SA.ZS' SA gp» or 2 Standard Deviations)
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o Pimephales promelas
g Chronic Reference Toxicant Control Chart
g’ ' Envivonmantal Testing Saluttons, Iné.
ﬂ
©
< State and (ISEPA Laboratory Labaratory USERA
Tesxnumber  Test date Z-day (Cyy < s Controf Limits Sas0 Warning Limits Sass Consrof Limits Spas Warning Limits
{g/L XCh fa/L KCi) CT-28  CT+28 CTeSagm  ET4+Siie CY+Saps  CT4 Sk CT+5ps CT+5uys
1 43-01-16 0.7 v ) i . )
2 1030236 067 70 0.05 0.60 0.8 008 0.62 0.78 .15 8,56 0.8% Q27 044 “0.97
3 030345 0,58 0.66° 0,08 050 T, 082 - . 008 058 078 D14 4352 p.g8o 0:25 [ X532 091
4 03:04:16¢ 0.81 o 040 0,50 050 008 082 pas 0.15 0.55 vas’ - 037 0.3 0.96
5 -03:05-16. .61 0.68 0.09 048 087 008 ‘060 0.76 0.14 0,54 082 026 w42 0,94
‘§ 030846 072 0.69 608 052 0.86 Gos 0.6Y 6,27 014 054 0.83 0,26 0.43 095
K 040515 078 070 n,o8 (A1 087 DB 08 .78 ods 0,55 085 027 043 097,
B: - 05:10:16 0.75 71 o.08 0.55 0.87 008, 66 0.79. 0.8 056 0.86 (=78 bas 0,98
] 0aple 064 0.1 0.08 084 s boe de .78 035 055 ges 0327 43 097
10 Haghts. 0.10 - Q.70 0.07 058 485 ‘0,08 o062 078 18 058 0,85 027 043 0.97
11 '05-14-16 0.0 a.47 0,58 0,85 6.08 0.62 079 0415 0.56 045 0.27 004 087
w D36 Q7. 007 057 088 009 083 0,80 015 056 0.6 027 0.44 a8
13 07-19:16.. 671 0.07 086 -0.85: o008 082 .78 2.5 0.56. 0.85 b 044 0.97
14 080246 Q.71 0.67 056 .86 0.9 063 ;0,80 045 0,56 - 0.86 027 0.44: 0.98
15
16
17
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19
kL)
Note: F-8{Cy = Teduy Wk inhibitian cancemrauem An estlmaﬂon o#:1he goncentration &f fotassiim chiaride.that would cause & 25% reduction in Nmaphale-a grawth for the tast popilation;
o Gantral tendency {riman 1C5).
§= Staridurd devidrlan of the €y valires,
Lai;tmturv Canteoland Warding Linits
Laborafary contraland watalrg finits were o;tahllshed using the s;andarddemal{bn af the. (C,; values corraspinding Xo the: 10th and 25t prrcentita GVs,. Thigss vanges are mere stfgent this the contrel andwamlng Yroits
 técommendod £PA for thie tast mathod and endgioint,
Saghz skandard deviat mrespondmg va thiv 10T parednuile €. {5y, =042}
§4v= Staridard dey) Sropspinding 1o thre28™ percantio €y, {Syis=0.41 :
USERA Cantrafand Warniog limits
Sax = Standard daviation, coregspundinig td the 75" Rercentite £V, (5,72 0.38)
Suﬁ Standard, deylatlon carrespnndln !at i 510 fiafce il v, (sm:a a5}
O/ = casffictent ot variation ot the IC,c values,
“USEPA. 2000, Liidstaiidici sud Rosounitng for Methvod YRSy in Whell E1ticat Teriehy npplicitions Underilva Naiional Palufant Gichargi Eimiaion Proghach, £PAEIR00.00% S il Protetsian Agency, Cinginatl, OH:




Pimephales promelas
Chronic Reference Toxicant Control Chart
Precision of Endpoint Measurements
Organism Source: In-house

i Emnronmental Tes:mg Solutions, iné.
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Test date

—e—— Conttol Reproductton, cﬁefﬁctent of Variation {CV), or Percent Minimum Significant Difference
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.de_clared;sfatastlcai!y signifi icant. ‘{
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Precision of Endpoint Measurements

IR Pimephales promelas
A} ——— Chromc Reference Toxicant Data

Control _ Control Wiean

Testnumber  Testdate il Growth o o o ‘MSD - PMSD. cr
P for Cantro) Grawth ; for-Cantrol. i .
W degferag) T ervas) B sowhovisi Gay forPMISD (%}
1 03-01:16 100 . 0:568 78 007 118
2 03-02-16 100 0,753 0.661 13 48 a.07" 8.8 -10:4
3 03-03-16 100 0671 0.664 528 50 069 iz4 1518
4 03-04-16 100 0.551 £646 3a 45 0.08 135, 113
s 03-05-16 97.5 0:630 0.643 8.0 5.2 005, g1 1.2
6 08-04-16 100 0.451 0.612 54 5.3 0.04. 8.6 10.7°
7 04-05:16 100 0.647 0,617 123 ‘63 0.11 176 117
8 05-10-16 100 0.541 0.508 7.0 64 005 113 1n7
9 05-17-16 0. D507 0597 .8 59 Dod 86 113
10 06-07-16 100 D421, 0573 .50 58 -6.08 141 116
11 06-14-16 100 0:455 0,568 3z 5.6 g3 2.3 112,
12 07-12-16 100 0.578 0:568 88 53 .0.08 132 1148
i3 07-19-16 ' 100 0.774 0,584 101 6.2 Ak 335, 115
14 08-02-18 100 0.570 0.583 34 60 0,05 83 113
15 ’ ‘ '
6
17 ,
18
19
20
Naote: V= Caeffitient of variation fot controlgrowih,.

Lower CV sound determined by USEPA{10™ percentile)=3.5%.
Upper CV bodnd determined by USEPA (30* persentie) = 20%
MSE = Minimurn Sngmfu:ant Difference
PMISO = Parcent Minimum. Significént Differende-
PMSDY & & measure o test: precis‘tw Thie PMSO js the minfmum percent difference hetween the rantrol and, treatmeni::hattan be.
declarad statistically. sxgmf'cam in s wholeeffient 1oxicity test..
Lowar PMSD bound determined by USEPAJI0™ percentile) = 12%. .
Upper PMSD.houad deterniined by USEPA (90™ perceritite) = 36%.
{T= Centrgl Tendancy imean Control Grawth, CV,or PRISO}

USEPA. 2000. Understanding and Accounting far Method var(abihty in whaie Effluant Toxicity Applications Undar the, Na!xonal Pnﬂumm Distharge. Eimination Program:
EPA-B33-R-00-003. US Environmentsi Protectinn Agency, Cincmnati GH,

USEPA. -2001a, 2001b. Final Repart: fnterdaboratory Varisbility Studv of EPA Short-term:Chronicand Acute Whiste Effiuent Toxichy Tesy Methods Volumies 1and2.
Agpendix. EPA-821-8-01-004 and EFA-821-B~01-OOS US Envitonaertal Protection Agency, | Cincmnau. OH.

Indesendant
Review by
Kajlay E. Lroane:
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Spee)eS' meeglmleg_gmmekzs

~

PpK.CiCR Test Number:

Page 1 of 6

14

Dxlutztm pfeggrman mf_nnatto:z, i

| KCl Stock INSS numher“ _

mss""'“‘

.3 Contnents:

Smck prepatauom

S0z RO

L stsolVeoDcKClmI—L)Mﬂh-Qwaten_ .
] 10500

750 ] 900

B B8 [ &

: D‘Iuam voltm

s | | | 98

" Total volumc(m[.) T

10os | 1000 -

T |

“Test ammiism}, informatipn:

Test information:

Orgenism source:

_ In-:hoilse_.;éiiltm"es

| Randomizing template:

e

Age:

< Z#e}zgﬁrst‘bid _

T Iscubator nuraber and
| shielf location:

18

| Artemia CHM nlimber:

CHME82

| Hatch dates and times:

'c&,b\-w vsoc <6

OREL10 BL\S:.

‘ Dryiing i‘i‘zﬁmwtionfor weight

‘Transfer vessel information:

BT
| Temperature=

8: U
A W)

__Date / TI‘ime inoven:

of-Ate ¢q

}. Initial oven temperature: _

b0 C

[ Average vansfer volume:.

L

011 TIIL .

- Date { Time out of oven® -

4401 CADD

| Final oVen temperatire:

Lol |

aons |

,me; ﬁzedngg (md renewal mfommtmn:

Total drying time:

¢ -

" Day | Dute

‘Morning. feedmg

Afternoon feeding

{ Test.initiation, renewal,

-Or- tarmmatmn

Time

Anaflyst t‘

Time

" Tiine. Analyst

MHSW
bateh used

1 ovme ¢

LT

V24000

[ A1 okse |

1 B0 _B%AR
e e
Eb ey

&io | | saw

_oblede |
BB6|
Qenn. |
HIn
02D

g2t
ARA-0z-iLA
640tk A
_08-0L1LA
OR b B
o8-tk B

|ogesil |
Qfobetl |
93: ﬂ-ﬂa
log-oetb |
o s&-!h.

= %gﬂa:

LR

FRY -3 IS

-Summary of test endpoints:
7-gay LCsq K22 .1
1 LOEC L)
j-chy S
LG, ~185.0

Adssplance cer
<20%

. C’ntttrol ng,:rmatwm
1.% Mortality:

| Average weisht pet initial: Tarvae:
Avemge Wezaht pet surviving iarvaé* )

T 6% |
0,510,
LSO |

- 2025 me/larvae

~ Page 69 of 90 S0P A-Tz’-‘luls‘:d:ibit AT21.1, revision 11-01-14




Species: Pimeplales promelas

 Sarvival tmd Growth Dma.

Page2.0f5.

PPKCICR TéstNumber: 14

Day

“Control. -

"B

F16G

@ H‘ .

1

450 mg KCUL_—

K 1 L

110 {

10

10

j 10

1 1

10

10 -

10

10| w0

(D

lo,

o

| o,

| 1o

10

.

-

| o]

o |

(o |

{0 |0

I o -

._1‘0:

| 1o

(o f o]

b to

1

Ho 1 o

ot

10

ol

o

QO

o]

4o |

o
o

©

1o |

o]l |

o]l

T{e

10

lio

T

‘0} ‘0 1

19 140

/0

lig

| 16 |

)

Analyst:

A = Pan weight {m, ) ’
Tray color code:: Quprs

Date:

Mg

o

kB3

Analyst: * M

B=Pan+ Lagvae weight (mg}

Date: __ OR-1MY

.H-::s'.,e«'?i

s

511,33

Nl

Hand caleulated.
Analyst:

C = Larvae weight (mg) = B —

A

O

™

SHZ

5.8%

= C/ Iaitial pumber of larvae.

Haad caleulated.
Analyst; “
o

Weight per initinl numberof larvae{mg) |

Average weight per nifial-
number of larvae (mg)

Percent”

(%)

reduction-
from-contral |

Comment codes: ¢= ciear,-zd = dead, ‘t‘g%fﬁz‘_ngus, k = killed, m = missing, sk =sick, sm = unusually small,
lg = unusually {arge, d&r = decanted and retuined, w =wounded.

Comments;

Page 70 of 90
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Page 3 of 6

PpKCICR Test Number: 14

e _ Survival and Growtl Dato .
Day 600m KCIIL 4 750msKOVL 900 ms KCVL
' | T o_}_ Plolwr st T|ulVviw.!X

e o | w0 1: 10 | m 1010 {0 10| 0

|tojro| mftofmjo|tofrofio] 4o
iplin [ | | oo jto [a%]q
[olio [fie [l [87] 4

-0
3
&
G
&
®
.

Lt 16 io o |10 {10 [1a] 8|
o [jo |t lin ]| 0] 8

o] ro]a* tojm ] €

© 1pn
$ |-

&= I’an\\mght(mﬁ Y
§ Traycolor codes. 1A VRA N L7
Analysts, _
- Date:

: jB==Pan-c-l‘l.ar?acwcxght(mg) o _ . L i o
:33??_‘@,}{-& — .f_il*%;@i aoal% 20,98 lﬂz‘l 1145' &LS‘;{S; l‘\.‘ﬂ- AB;THr;q;;q' Ai“ﬁ'l M |ig.ay
| c=rmewemmemm=8-A | | 1 | | | O e .

[18m01s.36| 595 Isaz2| 1614 | 1 dylic.2 01023 [ests 15,0619 |12

1 Basa calentated:
' 'Analys:. :

1 Weight peri mxr’nl xmmbmf bf Iarvac (mg)
| =G/ tmitiatsumber of irvne

q,g,gqq\ S5 q'rz. &y /5.0 g |4 [z ]2ed |28 sk

Handc%llcu_lated 3 N 1 3?‘ ! :31? 5} Q?l ’ ‘:'J\ 1 3‘-’ b‘; ﬂ? l\g\ "\? '_é
i & o jo Iv jo Jo |9 |9 o' |v o o |9

! h e . -

Avi:mgeawgigjht{jzej:iqitm :;'l’gr_cﬁt | » ; L , :
imberoflarvac eng) | revetion. | o 42 | w2l | 0.4 th». 47 | o.M | 5147
, : )’;o;n gofitrol. R

. i f 73 .- X k A . N T

- Comment: cedeS' e =clear,d= dead fo= ﬁ.mgus ¥=killed, ‘m = missing, sL‘snck sm = unusually small,
lg=unusuajly large, d&r = decarited aid retumed,w =wounded.

C'ém{w?e,lfits";i
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Page 4 of 6

o0

3%

Species: Pimephales promelas PPKCICR Test Number: 14

— ’Snrvim‘l-wz‘dﬂGto‘wth Data
Day. ' . 1050mgRCL. |
| Y[z [aslmE]
10 | 10

T Y
Balhin

110

A B

, ST ¢
4 ' ‘ 3}2:‘} q?,aé_i’

R

=

Aég’m:l \mlght {mg Ao ' 5 : . . S i
it ‘“‘“’f”"”-;cim———l- ; - 584 {is.blu.9 | 15,09

od S| |5 [eal% -

Analyst:

Dates . U¥2nls

B=Pan+Larvacweight (mg) -

Anslys: Wb - |oas1.78 {1 o8|

Date: _8~i-l®.
1 C=Larvae weight (mg§ =B-A

'Iiand'éa!culateﬁ.- _G-.L.\_ ,""‘&. :hS‘.b- a5t
L Anglyst: XS{ i )

C
Weight per inifial number of larvac {mg)
= £/ Initia) number of Jarvaé:

AR AR
|90 (o0 O

Banod calewated.
E\ o

Aunalyst:

Average weight per initial | Percent ) ' o o
number oflarvae (mgy | veduchon | Al 1 pe €T
7 from contrat 0,0‘33 B | ﬂ?;' g ?"
(%)

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

" Comments:

Raview by
Kelfay & Kownam.
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Pimephales promelas Chrenic Reference Toxicant Test
EPA-821-R-02-013, Mathsd 1000,

06 40 g7 abed/ A}

. Quality Contral. A
Verification-of Data Entry, Calculations; ind Statistical Analyses
) . i . _ Tost aumber: . "
Envlrénmental’resﬂng s°|m[on5, Ing; “Test dotes: " Aughit 0209, 2018
vs e Ao G e R e o PR ;a",P;'Mm; T e g ,:,’W,?,¢i v ] G T w_e_u@t;:,_'- e o .’.'(sii[mugm'umunxgwmm'n'en'x‘emm_m,-p.mm.mmnym
' ) facves [T el g Be& | mumbar of v (myf | ambiecttscvea [mif {04 et - gl nutwbet ol farvew "W “wontrol {4
] ) R wmseetlrot (9} 1 N fern,
iy F O S O N Y-TNR Y3 700 7] oses 1 s RS ,
oy B, 10 | 19 | 1s5¥, . 2085 ) 0S4 - ; e 3 : - it B ;
r 10 y 5. 100.0 0570 34 Not applicatie.
cantrot 3 T RS T | Sk ToSRE 6320 4 . 1 Yot pplicanle
‘0 30 . 10- R Ot e ] 572 GRS
E a0 - o ] T L5487 [ 0585 . T
[ 0 0. 1338 ¢ 18,85 546 1546 5 i : g i
00 E ) T BEVY R T EETS BETE 0,546 28 1008 0546 28 4.2
H_ | 10 I 10 g8 CF T 3143 ] 565 - 0565
; . A0 10 1840 2.1 ATL 471
I it . 10. L 353% | T2088. Y E 541 s i -~ T gane .
a0 s Ty % 2 Tiee T T 0534 80 ion.0 0.53% B4 85
L ECH 3 10 6.43 24,95 5.55 0556
[T i 1D L A500 1980 46D : 0.260°
6 N 19 10 R 5 Co 2049 b 44y [+ 044y . "
% o WL A YT 515 . | G6sis 0472 56 1008 barz 68 172
B 0 i 10 - 1592 20.64- 472 | 0472
. Q. 10 N " 15.14: 18.95. 481 0.534 . )
R 10. 10: 1644 ! 24:84” . 530 0510 - ; . s . o479 . ) .
750 3 5 o 1528 ST i oaEa 6518 1 5 : 0,477, 53 1.6.4
T 10 g - 1623, 1 o RS Lbiea
[7] 10 [ 1645, 19,19 2174 45T . .
; v i [: 1808 L - -17.497 283 9482 525 74 4.6 S1: E
s [ _ig s 1239 7.4 1 275 0.58 o480, Io2 : 02 § 9
X .10 6 1636 ) - ABGA. | as58 | 0430 .
¥ 14 L 15,84 5,45 D51 050
. 3 1) 2 1560 45. 148 ..;0530 o i . . - -
1050 o 0 Y T T N T 0873 67 15 . 0098 488 BiB
- [T 10 A S0 ] Uised 1 om? - 0570
Dunnitt's MSD vatue: [l nMsDE Minimum Sighiticant Ditference
PIISDL 83 PMSD= Percent Minlmum Significant Olfference
FIA5D 18 5 riisasure of Wat precision, The PMSDr the minimum percent difference between the contro) and trestmant that can bie detlinod statisticalli significant ina whole effllent Loxicily lait:
Lower PMSD bound detarmitied by USERA (10th percentile} = 124,
Uppsr PMSD hound daternilned by USEPA (90th parcentile) = 30%..
Lower §1d upper PMSD bounds wate defermined from the 10th and 80th parcentlis, respectively, of PMSD data feom EPAS WET tntestabaratory Variabilly. Study (USEPA; 2001y; USERA, 20015).
USEPA. 20013, 2003b. Final Repoct: Interlaboratary Variabillty Study of EPA Shortterm Chronic and Acut Whotn Efflusit Toxiity Test Mathors, Voliimas 1 and 2:AgpandIx, EPA-821-8:01-004 and EPA-823-6-01-005. US Envi Ip Agency, Cincinnall, OH.
g et ik
B
"+ N




independan
Rewvsewor
Ealiny £, Roarun:

LanveiFish Growth»and Survlval TestZ Daz "Survival
=570 -

StartDate:  Br22016 PpXGICR: | Sample 1Dy REF-Ra}Tox:can!
End Date: §/3/2016. : ETS-Envir. Tasting Sol, ‘Sample Type. KCtPotdssium chioride.
Sarmple Date: P\'ctocol FWCHR-EPA-821-R-02-013 Test Species; PP:Himephales promeias
Comments:
Concmgl. 1 E 3
D-Control’ 1.0000 10000 1.0000 13,0000
300 4:0000 0000 1.0000
450  1.0000 1.0000 1.0000
600 1.0000 1.0000 1.06000 1 0060,
780 Q9000 10000 '1.0800 OO 78000-
800 0,6000 0.6050 _,30.590_0 0.6000
1050 01000 0.2000 ' 0.3600 -0.1000:
“Transform: Arcsh Squate Root____ Rank  i-igied Number vowl
Conc-mgil. Mean N-Mean Mean Min ~ #ax.. CV%. N Surm:, Critieal . Re 2SP__ Nnmber
D-Confrol -1.0000. 1.0000 14120 1.4120. 14720 Q.0 4 N N '] D)
360" 1.000Q - -1,0000 - 1.3120. 1:4120 :000:. 4 1p00  10.00° o 4g:
450° '1.0000  1.0000 14120 e 14120 0000 4 3800 10,00 Q 40
660 10000 10000 14730 14120 %4120 0000 ¢ 1800  10.00: o] a0
750 0.9250 - 0.9250 1.2951 10107Y 14120 11347 4 14.00‘ 16,00, 3 40.
"800 0.5750 D0.5750 Q8508 0.7854 08881 5847 & 16.00 108 17 a0
“1050 09750 09750, Q<4217 (.3218 0.5795 20582 4 i0:.00 1000 53 .40
Auxiliary Tests _Statistic _Gritical L Skew- Kurt -
:Shaplro-de'sTestmd'scates non-nnnnai*dasmbunon {p<=0.01) 0.83328 :0.B9G. 02588 2.54514
Equsiity of variance cannof be confirmed. i
Hypothesis Test {1:tall, 0.058) NOEC: LOEG T Ch_\_(_;” RGN
Steel's Many-One Rank Test’ . 750 900 'B21.584 B

Teeatments vs B:Control

g Maxisntim Likelihoos:Probit )
Parameter Value SE S% Fiduciaf Lirmzs Contrg). Chi-Sq’ Critical _P-vajug.

_Mu

Sig_rﬁa )

hor.

Sicpe. 164547 ZABGOD 11.6408 21.2686. U 00655 G.48775 0.89948 2.96478 008077
intercept’ 43,785 7.26946 :58.033 29595 _ ’
TSCR i 4:0.¥ 7
Point Frobis _mglL S5 Fiducia Limts 06 ] ki
ECO1 2,674 565:892 580.901 719,902 e B
ECDS5 3,355 732522 662.868 777.202 D89 ;
EC10 3,718 770725. 710488 BIG.A16. o
EC15 3964 797.62 743841 83425 o]
EC20 3158 B19.863 771149 B854.262 067
EC25 4326 839.059 784751 872396 S5 :
BG40 4,747 889.993 853.808 923.673 & .1 C&
ECS50 5.000 822111 88B.067 959.741 ‘047 -
ECso £5.253 ©55.388 92084 400043 03
EC75 5:674 1013.38 §72.105 1077.81 0z
ECB0 5842 1037.36 992.073 “1111.54 1 :
ECB5 5036 108603 101529 115286 013 &
ECO0 6282 3 108463, 120777 S BRIy, S
ECS5 Bi64s 116077 108877 asg.g: f o 00 1000 footo
ECS9 ;326 _1278.91 1174.93 147826, Dosé mar.
Dose-Response PIoL
LE < ——
0.9
0.8
s 0]‘;
> 067
5 -
7 0:6 3
> 3
8 047
8043
039
0.2 : )
8.3 N +
¢
03 S — r + e
s S 2 B8 b s &
=] r
Q ;
o s




Statistical Analyses

“Latvol Fich Growlhand Survival. 18567, Dy Growth

TenDae W T Tas

pRCICR Sarapie 1D — REF-ReT Tocant
EndDate:  B/9/2076 Lav D ETS-Envic, Testing Sols Sampie Type: ‘KCt-Patassivarchionie
Sample-Date? Prptatoll FWCHR-EFA-821-R-02:013 Tst Spec:&s -PP-Fimeptidles promelas
Comments: .
Cone-mgil 1 '_a.' _ ? 4,
D—Gcmref ~Q;5840 0.5828  0.5720
T go0t 05450 0.52860 05550
450 04710 f.5830 05560
600" 0.4600 G.5150 0X720
750 w810 04840 . 04510
900° 02740 42750 02580,
4050: 0.0810 0.1560. 00570
o Transfornt: stormad T -Tancd' ' Isctonic
Caﬁcﬁgit Moan N-Moan “Woan — Min _ Max OV N_  tStat Critical MSD _ Mean N-Moan
O:.Conirel 05700 +.0000 D,5700 -0:2820. 06840 BA02 4 : 0.5700  1.0000
"360: 0.5450  0los7e Di5460 05280 05850 2yT0 4 1194 27360 0.0474 05450 08579
450 05330 08351 05320 0470 05540 7G58 4 1841 2360 00474 05330 0.9351
"800 0M720 08281 04720 044D 05150 6848 4 4877 2380 0.0474 04743 08320
*750 04765 OB360 UA7ES 04510 05100 5348 4 4653 4360 00474 04743 0.8320
00 02740 04807 02740 0.2580 02890 4826 4 0.2740° 8.4807
1050 D0SBG Gi7ie 00880 00670 04560 488M 4 0.0980 04719
Aux’ﬂiajl‘!‘nsﬁ ‘ ~ Statistic __ Gptical SKew  Kurt
SHagro-Wilk's Test Raicates Norma) dfstnhuﬁop(p>on1) 057576 ET) --0.527Z 0.54083
Bariletf’s Test ingdicates squal variances | z 320548 13.2767 .
Hypothesis jost (1-4ail,0.06] - NOEC - LOEC _ SR 70 WSy MSDp  MSB _ MSE F-Prop __df
DunRstts Test: 450 600 515,645 0D4743  G.0BaZ 0.00754 0.00087 SAE-04 4,15
Trentiéiitsvs B-Cantiol
T * Linear Intorpoiation (20¢° Resamples)
‘Poiny gl $D . 85%CL{Eipi... Skew:. . . .
E5 BBY,00 0258 12508 57893 00791
oy 501.06 46,86 20490 B06IY 07299
1G5 S73:83 7236 459.54 E€54.43 1,0y
120 763,67  3B97 484,67 7HL9T cxs;‘ﬂ
1o ‘78502 GO 7SB2Y BUDAEY g
1C40. 849.06 82 83185 85126 0.8
[0 841,76 - 433 87932 90495 w:
'n 05-
H 05-
°o,4-1
o\:_x-
© 4
0% 4
01 i’ :
00 AR A .
o 500 oue 1508
Dose mgit.
~Doow-Rusponsa Fiot
07
08
) ——— J:tall, 0.05. léve!
= 25 of significance
F .
2 0
s
8%
~

o4
P

ks
K

JFrazacion

@

D050t

0 Srurverey

3004
4504
8004
750
4005
1050

FindeneidzaiN;
faeey |
Ralley E. Xenparst
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' , Page 5 of 6

Species: Pimephales promelas 'PpKCICR Test Number: 14

Daily Chemisiry:

A;na!gfst_-

Day

1

’ (Analyst ldentzﬁed for gach-day. pr:rfurmc _pH D.Q, and ccmductm:y measirements. only 3
; i 2

Concentration

Parameter

CONTROL

pH (5.U.)

T V2 m;_ MJ'M

SR %‘ﬁi %
n ey

t""mf"ﬁ

MG
N
/.a’o

DO {mgL)

} Conductivity

{umhosferi)

“Atkalinity
{mg CaCOyL}:

*Hardness
{mg CaCQOu/Ly

*Temperafuge )

360 mg KCHL

pH Sy

DO (mg/l)

Conductivity
{itnthosicm)

“Temperature °C)

450 mg KC¥/L

‘pH(S.U)

DO (mg/L)

Conductivity
{umhosfom)

*Temperature {°C)

600 mg KCI/L

pH{S.U)

DO (mg/L)

Conductivity
{rmbos/cni)

*Temperature (T} { -

750 mg KCVL

pH (S.U)

DO (mg/i)

Conductivity
{umhas/cm)

*Temperature (°C}

A

'zs-w; —

500 mg XCKL

pH (5.U)

L‘%

7.3«%’

DO (mg/Ly

Canductivity.
{amhaos/ecm).

: )’géﬂ

“Temperatire {°C)

’U\‘i

pH (S.U)

DO (mg/L)

20

1050 mg KCVL,
i_Gunhosiem)

Conductivity

U0

*Temperature (°C}

- IS0

WG

Iniﬁéi

, imtml :

hxitia’l

Fﬁxal

"Tcmperaturcs performed at the time of test initiation, renewal.or terrination by the-analyst ufm ified in the: Dazly Renewal !nfonnamm table located on Pa,; i

ndepandant
Ruview by
Ke3ley & Xasnan:

I~/ Page 76 of 90
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ity and hardness performed by theanatyst identified on flie bench sheet specific for cach dnalysis.and transeribed to-this-bench sheet by: ﬁ
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Specics: Pimepldles proinelas

Page 6 of 6

PpKCICR Test Number: 14

Analyst'l I

Day

3

 {Andlystidentified for cacli day, performed pH, D.O. dnd conductivity meéasurements only.}

i 5

‘Parameter

Concentration |
1PHESY)

CONTROL

DO {mgfl)

 Conduetivity
{imbiosfem).

> Alkalinity

“Hardacss:
{mg CaCO4L)

. {mp EaCOyJLY B

*Temperature
£C)

Je

300 mg KCVL

PHEUY

EXER)

‘DO (mg/L)

Condisetivity

1 {amtiosfem),

| B

*Temperature
gy

e

450 mg KCHL

: pH SALY

| DOme).

79

795

- Conductivity
{nmliosfen)

hiys

*Temnperature:
{°C)

600 mg KCI/L

- DO (mglL)

| Conduciivity
- {pmhosfomy:

i pA v .
Moo

Leo

*Temperature:

A

758 rig KCHL |

PpHSL)

795

1 D0 mety

- Conductivity
{pmhos/em)

[Ze 1

CE)

*Tefperatare

j 1640

1A | |

900 mg KCIL

pHAS)

BO:{mg/L)

7.93
Z9

Conductivity
{uinhios/emy-

 tﬁ3D

“Temperature
°C)

Loy

1050 mg KCI/L

PH {S.Uy

4

DO (ing/L)

293
7.0

" Conductivity
(iuinlios/esi)

Q170

*Temperature

1¢Cy

EXE

" &kcmpeytores performed at the time'of est initiat
"”Rﬂ(ﬁﬁ’ﬂ? yand hardness performeéd by the analyst i

I/ Page 77 of 90

. Inifial

Initial

Initial

on, renewval or termination by the analyst identified in‘the Daily Renewal Information table loc,ztf on Page 1.
dentificd on the bench shicet specific for ach analysis:and transcribed to-this benich sheet by:
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Ceriodaplinia dubia
Chronic Reference Toxicant Control Chart

T T T T z L L I L L
i USEPA Control Limits (+ 2 Standard Deviations)
112 ' -

e

1.14

1.10 —~ —
l 08 - ....'..!"if..,é."""""“i"”""‘°"’""'h'°"’s”""‘"??"v-h-v.-.ouool:‘ ; -4
- ! LER L2 Y2 Y]
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1.06 -

: . . wae e a‘.-_..‘o'..p.l""l-'.!'v-lob"ovo‘9?..‘0,""‘-".'."'...l_"'. esssansey
AN ARREINSFEQRIRTEtPORRIPIANARAY QLA RDAIT, e :

1.02 i~ - -
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25 T T T 1 % o | I T | GBI SN N M T T 7

-t

s : . g e el g mndl . L TR A4
g USEPA Warning and Control Limits (75" and 90" Percentile CVs) |
P 2.0+ _
Z = nsto..--ancobnnp--"-:ir,i--p"‘o--c--uo-..;o-;c‘it<-bciv;;;ii'oain'.oc;lo”",-'."c&'o.q'c'qav-.ivo‘p.ﬂ'.onnn. ot
- , S T S R |
?ﬂ 1.5 —
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~ x ! ]
| I. 1 } 4 [ | I | i i i i S IR it S DS S 1
1.4 7 T | — | B RN SO T T T T T T T T T T T
3L Laboratory Warning and Control Limits (107 and 25" Perceritile CVs) i
12 | 4
1.1+ “
1.0 =

0.9 - . . _ _ ' o
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Test date

—eo— 7-day ¥C,, = _5% mlubmon concentration. An estimation of the concentratmn of sodium. chlonde-

that would ¢ause a 25% reduction in Ceriodaphnia reproduction for the: mstApppulauQn.'
— — - Central Tendency {mean IC,,)

—-—- Warning Limits (mean IC,; % 8§, ,, or § Ms)

@ Control Limits (inean ICZ- £8,55 8 Ase> or 2 Standard Deviations)
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06 40 62 8bed /" ~f

Testaumber  Testdote

1 03-03-15
2 04-67-15
3 05-05-15
4 06:09:15
5 -07:44-15
& 08-08-15
? 09-15-15
8- 10-06%15
9 1%-03-15
10 13-08:15
1 01-42:16
12 02:03-16°
13 0240836
14 03-08-16
15 04.05:18
16 G4-p5.16
17 - 05-10:16
1 06-07-16
13 071216
20 08:02-16.

Note: 74 1Cs; = T-day 25%.inhihitlon i

7-day 1}y

fefL ot} gt NaClj:

1,05
308
107
108
206
106,
107
Y08
1.07
1.07
106
1.08
1.06
107
107
105
1,06
1,05
106
1.07

2 Environsmental Téstiag Solutlons, be:

[a g4

1.06
1,08
1086
108
10r

Lo7
T 107

107
1.07
107
107
107
1,07
1907
107
107
107
1.06
105

3,06

<

.01
001
a0
6.01.
0,01
4.0t
- 001
0,01
0.01
0,01
0.01
6,01
0.0
001
601
.01

¢:01.

0:01
001
0.01:

Kate and USEPA
Controt Limits:
CT-ZS 42§
104 108
104 108
1,05 l;ﬁﬂ
.04 1.08.
105, Lof
1,05 1.08
1,05 108
105 1.08
105 108
1.05 108
105 1,08
105 Low
1905 1.08
1.05 1.08
1.05 108
105 1.08
108 L.08:
105 1.08,
106 108
1,05 1.08

CT= central vendency (mean 1y

5% Staridard devistion of the IC55 valises.
.-« . kabpratory Control and Warning Umits . o e e ] - T G e eew
Labaratory xontroland waining limits weie estabbthed uzing the standard deviation of the 163y values carresponding to the 20tH and 2Sth percentile Cvs.  These ranges are more stringent than the controt and -

VSEPA, 20D0. Undérskanding and Accounting for Method Variability in Whote Effiuont Toxictty Applications Under the Natlonal foflutant Discharge Eliminstion Program, EPA-833-R-00-003, U E:

ceatiotian. Ao gati

¥

5&-.»’-

009,
0.09

6.08:

0,09

009
0,09

4,09

0,09

068

0.09.

008

0.03 .

009
0.3
0:08
0,08
.09
009
008
Qo9

Cerfodaphnia dubia

Astiotatory
Waralng Limits

-Spnp. - £T¢ 5040

098
0.9

0.98-

058
0.58

0.98

0:98-

Y
0.98
0.98
058
0.98

[3:} 3
0.98
[ 7:34

§.98.

0.98.
0.98
098

wirninglimits recomimandad by USERA for the test méthod and endpoint..

Sae = Staniiard dévialion corcesponding.to the 107 perceritila CV.. {Sa2070.08Y

Saas© stn_ndém deviation corfesponding ta the 25™ percentllé LV, (S,=0.27)
USEPA Conteal and Wareaing Limits
Spzs © Standard deviation corresponding to the- 75" gercentile €V: {5455 = 0.45)
Sasp= Standard devistion corresponding ta the 96™ percentile €V. {8455 = 0.62).
V= Coefficient of variation of tha ICyg values.

315
118
115
118

. 1'.’15
L8
145,

18
115
145
115
Iils_;
115
1,15
115
118
1,15
118
115
118

Shas

0.6
0.18
LAE]
018
018
0.8
a.18
0318
018
0.18
638

018 -

0:18
0.18
0.18
618

D‘gl‘B .
048

018
038

Chronic Refé,r‘enc;é:Toxicant"@ontrél Chart

‘taboratory. USERA -
‘Contrél Umits Sais Warnfng Ll
CToSua. OV 54 CleSpgy  CPeSip
0.88 1A 0.48. (53] 1.5¢
038 1,24 bar 059" 158
088 135 048 -049. 158
0.48 125 .oag. 0.59 154
088 1257 048 0.59: 1,54
0.88 - 129 n.48 oSy 1.55'
0.88 1,25 048 059 185
u.88 1.28 D48 0,59 1.58;
0.89 1.28 0.48 0,59 155
0.89 125 pag b398 155
0.8y 125 (X1 0.59 155
.89 125 048 0,59 1885
0.89 1,25, 848 usg 1.55-
0.89 1.25. 048 0.59 1.55
0.88 125 0.48 039 - 155
0.58 128 0:48 059 155
0.88 1,25 048 0.59 1.54:
0.98 124 0.49 059 1.54
0.38 124 048 0.59 - 156
0.88 1.24 0.48 059 154

';.A'.'.v i § o i

of the :_oni:‘entrat_ion,of sodium chioride that would cause ' 25% reduction In Cesi

Skto.

0.6
LY 3
656
0.66
0.68
066

7

6.66
0,66
0.65
0.66
6.66
0,68
0.86
0,66
0,66
0,56
0.56

066

066

for the test population.,

tal Protection Ag

\SEPA-

Contrél imfts cv

El-Sapge PGy
0.40 72 003
040 172 oo
L7L 001
0.40. e o0l
0:40: 173 001
6,40 173 001
1 Z51 1,73 o031
0.40, ‘1.74. 001
043 15 0.01
daf. A3 0.01
0.41 173 001
.41 173 001
041 173 0,01
0.1 173 001
043 1 0,01
040, 173 6.01,
373 0.01
172 0,01
17¢ 0.01
L .01

¥, Cinginnati, OH,

L

&




Ceriodaphnia dubia |
Chronic Reférence Toxicant Control Chart

:-\ Environmental Testing solutimx lnc. ' Pre(:i Sion Gf En dpﬂ int Measur ements

Control Reproduction
(offspring/female)

Coefficient of Variation (%)
for Control Reproduction

T T T T T T T T T T T T T T T

35

somag N , ;
cwen®®® e L L T P T e T LR L S T et L r st

Illll'lllltl|l1l|||10||l

o
l
|
l
I
|

Minimum Acceptance Criteria (> 15.0 offspring per surviving femiale)
IR WO N SR SN SR | [P TR NS AUSNS S NN NN SN RSN NN N S|

S — o % S { o—

LA e §
NUNES RRC N FEE RN NUNEE NS RWE AR

1 1 1 1 1 t T T 1 T T©T T T T T T 1 T 1 1
G F e e £ i o i £ e e e e e it

North Carolina Acceptance Limit "(<..¥10‘.G%)"

30

e 1 i o i B 8. . At 4 i, § 4 st €+ i B 8 s i 4 i, § ¥ i 7 ik ¢ st At ¢ Mt €4 S, € . St 4 "B o, ) i . S ¥ it 3, St

Kentucky Aeceptance Limit (< 30.0%)

20

10

LS e R A R P LY Y 2] "‘.....'.....,, St ORguetreIssesEePae -.(-Q'l'!".o‘lo"_uu_mu‘apfmnun

vt la e b e g 11 saat by

lll!.'llllllllllllql

LI SOV O AU U VO SN S SO T
USEPA Upper PMSD Bound (90' percent;le < 47.0%)

> -
< 30¢f 3
e N e
% N 3
2 20 F 7
& C
10 3
F ol - w..’."ﬂ' ...lﬂlt." EXR Y .l.‘ﬂ.l&‘lll.l ‘.{‘Q‘l'l . ;: &:1
- 2 ¥ .q.aulalil!.tp;.n'.ao!n ¢.sb‘x¢.l vs-lt'-ln-.‘oﬁh swae) aq.totano ‘.4.9 -
C ; B R | 1 [ 1’ l 1' 1 1' J l M N | o L S |
aN® (S g A% e A5 AT (AP 0 ® 6 A 6 (A6 L3616 56
e “&» oS Egest xé oLy ,@» '5 ,ﬂs% o 53‘7-' “1,0*9 “,, » _ﬁwﬁﬁ.‘ﬁ&x&&@f&: {ﬁ .
Test date
—s— Control Reproduction, Coefficient of Variation (CV),or Percent Minimum Sigaificani; leﬂerence

(PMSD) PMSD is the minimum significant. difference between the control and treatment that can be
declared statistically sxcmﬁcant

— — - Central Tendency (mean Control Reproduction, CV, or PMSD) i
oiwwwee sy Control Limits (mean Coutrol Reproductmn, CV,or BMSD =2 Standarzd Dewannns) Mgw

\V\y Page 80 of 90




1

Precision of Endpoint Measurements

Ceriodaphnia dubia
Chronic Reference Toxicant Data

,,,,, :« Environmemai Testing ‘Sofutions; Inc,

Test . “Confrol  Control Mean o . neer, .
number Testdate - Survival  Reproduction o v e mSD PMsD o
' for Canteo! Mean for Control
%) (offspring/fémate)  Reproduction %)  Reprécuction {%)  forPMSD (%)
: {offspring/female) £V {%}

1 03-03-15 100 324 60 19 5.8
2 04:07:15  100. 323 324 46 53 1.8 5.5 5.6
3 05-05-15 10D 317 321 5.6 5.4 1.8 S.8 5,7
4 06-09-15 100 297 3L5 28 4.8 14 4.3 55
5 07-14-15 100 308 314 3.0 4.4 15 4.8 5.3
6 08-04:15 100 310 313 3.0 82 . 1.6 5.0 5.3
7 09-15-15 180 294 310 40 4.2 17 5.9 5.4
8 10-06-15 100 29,6 30.9 4.8 42 18 6.1 5.5
g 110215 100 317 310 65 45 2.2 6.9 5.6
10 12-08-15 100 306 309 49 45 1.9 6.3 5.7
11 01-12-16 100 312 308 . 33 44 1.4 4.4 5.6
12 -05-16° 10D 315 310 7.0 46 . 20 &3 5.6
13 020816 100 320 314 - 5.9 47 16 5.1 5.6 .
14 03-08-16  100¢ 29.4 310 X 4.8 17 59 5.6
15 040516 100 293 308 60 43 © 18 6.1 5.7

16 04:05-16° 100 323 308 a9 4.9 1.7 5.2 56
17 05-1G-16 100 316 ‘310 5.0 49 | 1.6 5.2 s6
18 060716 100 278 308 26 47 1.7 6.2 56
18 071216 100 325 30.9 a8 48 A7 5.1 5.6
20 08-02-16 100 29.9 30.8, 6:6 3.8 2.1 7.0 5.7
Note: V= Coefficient of variation for controf reproduttion,

Lawer CV bound determined by USEPA {10™ percentile) = 8.9%:
Ypper CV bound determines by USEPA (30% pércentiie)=42%
MISD = Mislimem Significant Differente
PMSD= Percént MinimimSignificarit Différerice
PMSDis 3 fieasure of tést precision, The PMSD s thie minimum percent différince’ between the control and treatrment that

can.be dedared statisticaliy sigrificant i a whole effluent toxicity: test.
Lower PMSE bound determined by USEPA {16™ percentile) = 13%.

. ‘YpperPMSD bound determiied’ by-sEPA {op™ percentile) = 47%.
€7 = Central Tendancy tMean Contral Reproduction, CV, or PMSD}

USEPA. 2000, Understandmg and Accounting for' ethod Vartahility in Whale Effiuent Toxmm' Apphcatmns Under the National Pollutant Discharge
Elimination Program ‘EPA-833-R- 00-003. US Enmronmenta! Protection Agency, Cincinfiati, OH.

USEPA, 20013, 20018; Final Report: !nteﬂaboratcry Var)ablhty Study of EPA Short-tefm Chronicnd: Acotg Who}e Effiuent Taxicity Test Methads,
Voliimes T'and 2-Appendix. EPA»821-3~01-004 atid EPA- 821-8-81—005 US Environmerital Protection Agency, Cincinnati, OH.
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Sodmm Chloride Chromc Reference Toxmant Test
(EPA-821:R-02-013 Method 1002. {})
Species: Cerlodaphnia dubia

K A e W

.?age_ 1 of8

‘CANaCICR #: 191

NaCl Stock INSS numbet;.

‘Dilution preparation hiformation:
| WSS isue

Y Comments:

Stock preparation:

| 100 g NaCl/L:.
. Dassuive 30 JgLNaCl in 500 mL Mm:fQ water,

Dilutian prep (me/l) ] 600,

200

1000 .| 1200

0

Stockvolume(mL) | 9

12

BT TR ST

“Diluent volnme {ml) |

149% |~

1488.

1485, 482 | 1479

Total volunie {mL}

1500 |

1500

1300 1500- | 1500,

Test orgaiiism sozm:e mformaimm

' Testinformation:

| Organism agc:

T hours o

i Rapdomizing tempiate.color: -

e

bebween:

Date and times argamsms were: bum :

68*67.-1‘4 Do T mt)s

Cituse board:

‘Replicate number:, | 1

¥ 53__-_3_(!- \b F\

Incubsiprnumberandshelf |
_§ Jocation: |

Ciilture. Board:-cup number: | h',:

Q" ;

('7;

4 TeT7TeTo il

i) l& AR AL

"'YWT;M&I@:'

Transfer vessel information:

= 8. 0%,

’l‘cmgeralure-— 25:0°C

Average iransfer volume (mLY: -

QOZmL

i‘_:'éléna&‘h;um Tatohr

¥

Daily renewal vz}gformaﬂam

Day

Date:

rencwval and feeding, or°
“térniination time

. Testi mntmtmn and feeding, |

il

T oso31s

R

| Granee

08-04-16

0815

N ogoqmba

08-05-16

| 080716

:_G%x{i ‘

08-08-16

o6\

2
3

4 1 080616
—

§

7

B

Control information:
%ofMale Adults:

o1, £20%

T ‘ Acccpzance criteria j Summmy 0f 125F; enﬁ’ﬂmfs'

'7-day LC@

2405 |

% Adults having 3° Broods

gm‘l‘ i T280%

TNOEC.

1000 _ 1

% Mortahty

<£20%:

[ LoEC

200

Mean Qff$pring/Female:

384

[ 2130 offspring/female '} &

10955

% CV: ) 1

Y5

M~ Page 82 of 90
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Page 2 of 6

CANaCICR # 191

Survival mrdﬁepmdncimn Datn
ephca te. number

wg

ﬁ@ﬂ@k@t&%ér@fgrm

1| Young praduced
7 [ Yomgproduces |
B N
<§:. .} Youngprodiged |
| [y |
T4 | Yougprobieed |-
" Aduitmortality |
| Young produged
| Adult mortality’

& | Yourg-produced. |
. [ Aduitmortanity
"7 |, Youngiprodided |
i g'l’utslyoungpmdmd o

7l 1ol

e

Cleepleiollofs|

—~

&

A

el P

"

b

(]
X(SErQFG(“rQrOfGé

ﬂﬁ?&rokéfifofbf@“

¥ Teaal Adult Morsatity.
"X for3% Broods: 3 !
Nore:. Adiiltk: mibrtality (L. =live, D= ;dead), SB = gaTit brood (smble braod spht betw::cn o days), CO =Cany over (uf(spnng
<camud over with: adu!t dxmnv mmsﬁ’.r) :

X

Mf@?fﬂfﬁrﬂfgférmé

-
a

R
K|

: Concentratmn'
9% Mortality: 1O,
Mean fosprm,,/Femaie 4.4

600 mg NaC!}L e | vaiiia! and Reproduction Data

L .. Replicate iumiber

_ ¥oung prodaced. § :
| Adultmoriglity |
2 | Youngproduced | |
| Adult mortality -
3 | Youngprodiced
_. | adutmorlity I L(.f{_.‘._
"4 | Yomgpradueed | M |
. Advlt mortility | L__
5 | Youngprodueed | {3 T
ey | U
6 | _Yeungprodueed T (5 [
. [ Advitwertmity | |
N ‘Yonngpmduced 1 I
'{‘6tal yotng produced. 1 3~L ey

S e
FG*
(ol E

fPrQ“

w‘j‘ P ("5 r.t: ro FQ rD "
"

5’
g "
W
"

REERTRENN |

éfdr?fﬁié“

!‘ - Raas: o

]

%
r%EF??é
(ghi

ﬁ“

B RlrAb Il [

LT

rﬂbr°r:rwréréf@~
(g;ror;rwrowOT0°

| ST T T I L —
“Note: Adult mortality (L= hvc,D dead)aSB’-spht brood: (sm,le brood split bet\vecn two d : co= over ofi‘s
garried overyviils aduli during teansfes). s, vary ( Pﬂﬂg

Ctmaentmtmfz.

% Morzality: ' 0’{.
 Mean Offspring/Female: | 1.0 |
% Reduction from Control: | -3.19, |

KeVle T, Kenown:

=/ Page 83 of 90 | SOP AT14 - Exhibit ATi4:1, revision 11-01-14




Page 3 0f 6

Species: Ceriodaphnia dubia ‘CANaCICR #: 191 -
800 mg NaCl/L e , Survival and Reproduction Dam '

Replicate number

1 " Young groduced |-
T Adult mortanity |,
2 Voung produced }:
—Adoltmortality |

3 | Young produced
Adult mortatity
4 | Young produced
Aditlt mortality
5 1 Young prothiced
Adoit mortality-
& | Young prodiced
I Adult mortality [

7 Youag produced: §,

r?réféfgkf‘

-
~
"I
g
PR

ol

mwﬁ,u_
f?%ﬁ?f
"

féﬁ?tfﬁﬁﬁéﬁ@*
rQF?T@f@é?f@@

8 ElrA PP

:é(tfrmtérﬁcéél

r 5 ¢ (‘ P P cPIr ‘3’ “

i

“Total young producsd 33 |8 "Zﬁ '
Final Adult Mortality Ll L 1 A

- Note: Adult.miortality (L=1ive,. D dcnd), sp!n hmad (smg(a broad sp(:tbct“cen hvo. dasvs}, CO~ cany, uv:r{uf(‘spmﬂ

carried over with adult-during lransfcr}

: g

f?@xﬁff

(ﬁi

szzcentmxmzz. v .
§ % Mortality: T '07. :
{ Mean Oﬁ’spn‘ngl-‘emaie 30|
: .. - | % Reduction from Confrok: | -}31_-»
1000 miN’aCIIL T Sarvwal andRepmductzon Data ‘
' g . Rtplxcnie msmber i

Day BN I

[ Young produced “§5 f
. ~ Adultmortality - |
2 | Young groduced |
*Aduitmoreality
3 Young produced J
Aduit mortality |}
4 | ‘Young produced |
Adult moriality
3 Young prodiiced | -
Adult mortality
Young prodiced
Adult mortality. |
7 Young productd [ 4

o rU ®

!

o .(;.‘-.Dl

ahd [0

e

f’('('C?fo rew |

f?fét@f@fév

fﬁfgf9r@(?FQ*

T
128 |

Final Adult Mortality : R e N o WY | G ‘
Nore: Adult.mortatity (L =1ive, D ~dead) 5B =Spht hmod (smglc broo;ispii_t}hch veen 1ivo. days), CQ——-car;y w:r(offspxm,_.
< -carried-over with adult diring; !xansfer)

ﬁ-'f-'?‘;‘
,@fé

Total young produccd

w
¢
5

fﬁﬁr

R jiConcie;dmzwm-;
1% Mortality: .

‘Mean Of&prmg/Female' maN
Kafley £ Kearan: 1% Redﬂctlﬁﬂ ﬁ‘Qm COUWL R ¥

I~/ page 84 of 90 _ SOP ATI4 - Exhibit AT14.1, revision 110114
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Page 4 of 6

/ CANaCICR # 191

 Sinvival mid Réprodutiion Data.
) Repllcate number

1| Youngpreduced | L)
S ) Aldtmortility § A\
% | Youngproduesa |
| T AduitmorGlity |
"} Young produccd:
[T Rdwtmortatity, |\
| Young produeed |
. - Adul¢mortality [
"8 [ “Young produced
-] Adult mortality
6 | Yomigproduved' J i
] Aduitmortality ¥
_ T4 Youngproiuced
4 Tmntynnugprmmccd

N

;féf@ﬁ@f@f?‘

>5“?r¢fwfﬂrﬁforé%
B pldeleeidMceeelel

ngﬂ(Orurﬁ(orGrbg

X Fimat AdultMor(ali‘Iy

_Note: Adultsiofality, (L= {ive, D= d:ead), SB “spiat ﬁrood (sma!e bmod s;ﬁ't bel\vecn tw& adays) CO-« CHITY OVer! (ofikpnno
caried over with atult during transter),

;,:C'amentmtmm; .

% Mortality:. T O‘L
Meari Offspring/Female: it

_ ¥ % Reduction from Centrol: | 2.7,
1400mgNaClL - . . Sumval and Reprodaction Data

- e ) ch!xmte aumber; .

N

1 ] Young produced
Al mostality:
"%} Yomngpraduced |
l o ~LMuurmm'taxiqr~ 1 )
3 - 1 Young produced: |
[ merny |
4 " Youngprodiced. |
RN Y
© 3| Youngpredued | 3
4§ “Adultmortility '}
6 | Yoing.producet | .
[ Advitmorally | ‘| |
T} Youngprotheed [ 4.} & ]
i Tnlalyoungmodnccd

T610]

‘ol |

off

;L_

%Orargg

N

B

Q
L

bl E{ Pl P

Q‘:

=@féf5r05pram

-

Gk
[
[

4 1

| ‘,‘

] ,nnaMdthummy T

Note: Atulymortality. (L =lxve, D= deadj, SB‘-—spht broad (smaie bmad spht bctwccn Hwo. days). CO = camy over (offspnno
carvied overwithi adninduma,, lrsns&r).

E’S

f”?réfﬁf%fgf

‘*Hférﬁr
- eleHee

hﬁﬁﬁ

(.

{0l e
A TR Pl o bk

. Concemmzzon.
% Mortality: 1 On
Mean OffSpring/Female: . 3 2_
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Total
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3
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0
16
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g

D
9
0
2
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2
0

8
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0
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Replicate number:
_Replicate number:

3
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0

12
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1000 mg NaCl/L
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Total
0
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0
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0
0
]
4.3
4 J0R 106,
16
9. 29

49

0

0

0
4
110
0
14

T

9

&
2
[
=
.m
7]
=
2
=
.
<
=
<
T
=
=
N
2
S
Q
© B
Qo
=
&
i~
-
2
M
o
-

§

0

0

0

4
i)
0

13

3t
8

- 5] 5

:‘3“:":

7

0

0

Q

- )4
1.9
T

17.

30

7

6
0
i
1]
3
12
0 p 0]
_L‘I
334 .32

6
0
0
12
0
31

~Replicate number: .

4
0
0
0
3
10.}-12
0
14
27

‘Re tich‘(fs’x»ﬁ’u?;ii_xer«
] _Re i_Iiczit‘c'z‘linmhi;"r-

EEENENER

i

3
i
0
]
a1
0:1 111
%
16
30

2
0
g
4
14
19
1]
7.
31

g el

1}
0
0
0
T
15
32

N LER
Y34 07.1-16.1 1
27

1

)
!

)
15
30

Day
i
Day
1
3
3 |
.
5
[3
7
‘Fotal

el e <t fin o |

Day

Control

600 mg NaCl/). .
- 800-mg NaCVL
¢ o

§- Vol

3 Environmental Testing Solutions, iric.

i/ Page 86 of 90

o




Cerindaplnit dubin Clivonic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

Quality Control
Verifieation of Data ¥ Entry, Calculations, and Statistical Analyse@

;} Eﬁvlronmlent'al"i‘estlng Solutions, Inc.

Test immbcre - ) CdNaCICR #191
“Fest dofes:  Augnst 0209, 2016
~Concentration | — ’ Tepheategmmber T T Sunvival | Averagerepramuet | Coetraanal | Fereont edietin feam |
Siat e N T B « | s | e | 8 s | 10 | 0 | (ofpringfomaie) | veiedeier | ol o)
Contral 27 3y 30 7 33 2 | o | s | ow | o 100 299 66 | Novappiicable
600 32 20 | 3 ST S s Lon | o2 | owe | 314 34 37
g00 30 30 2 e 32 2 | x| o w | B 29 i NG S 23
1000 3) 28. B | m 27 3l n | o 2 2% | wo | w7 Y 4
1200 14 o | 13 3 4 | s | o 3 & | o 100 1 zr | e
1400 F I 2 | 5 5 4 q 1 2 | 4 | we . 32 484 ‘ 9.3
Duineti's MSH value: 2,108 MSD=  Miniminn Significant Diférence
CPMSD: L 7.0 PMSD=. Percent Minfmum Significant Difference R

PMSD 75 a micasure of test precision.. The PMSD is the mitiimum percent dxffcrcnc:. bclwccn lht. t.ontrol nnd trcntmenl lhm can be:-dectared statistically:
significant in g whole effluent toxicily fest,

Lowet PMSD Gound determined by USEPA {10 percentile) = 13%.

- Upper PMSD bound: -desermined by USEPA (90" percentile) = 47%.
Lower snd upper PMSD bounds were determined from the 10th and 90t percentile, respectively, of PMSD.dnta from EPA’'s WET Inteslabioratory
Variability Study (USEPA, 2001a; USEPA, 2001b):

USEPA. 2001a, 200)b. Final Report: hnterlaboratory Variahility Study of EPA Short-terim Chronit and Acute Whiole Efucnt Tosicity Test Methods. Volumes I-and 2-Appendix; EPA-821-B-01-004 and EPA-821-B-01-005,
1iS Envivorimental Protection Agency, Cincinnati, O, —
brvimend ey
iR




Statistical Analyses

Cerodgghnla Sunziva! amf Reproducﬁcn Test-Regmdnchcn

Stant Date:  8/2/2016 S TV TdNaCICR “Sample 0. . REF.Rel Toxcant
End Date: 8/9/2015 . LabiD; ETS-Envin Testing Sol.. Sample: Typs NACL-Scdmm chioride
Sample Date: Protocot: SWGHR-EPA—B% R-02-013 Test Species C0-Ceradaphaia dubia
Comments:

Cone-malL 1 2 3 4 5 5 7 B8 ] 16

D-Control  27.000 31,000 S0.000 +27.000 §3.000. 32000 30:000 33000 28.000. .28.00Q
800 32000 29.000 31,000 31.006 83.000 31.000 32000 31000 3L000 29000

800 30,000 30000 32000 29000 32000 28000 4000 25000 33000 (29.000

1000. 31000 28000 26000 32000 27.000 31.000 27000 28000 29:.000° 28.000
7200 14000 S000 13.000 13,000 ‘14000 15000 10.000 BOOR G000  9.000°
1400 4000 1080 2000 5008 5000 4000 4000 1000 26000 4000

) . Transform. Uniransfnn-ned L 1-Tailed T, Isotonic
Gont-mgfl. __ Mean N:Mean Mean  Win___ Wax__ CV% +Stat. Critical MSD.  Mean N:Mean
D-Contrel 28900 1.,0000 29800 27000 33.000 . 6.588 n.av v i 30500
500 31.000 1.0963 31.000 20000 33.000° 4023 10 -1.497 2287 230t 30500
800 30600 1.623¢ 30600 28,000 34000 5572 10 {782 2287 24Dt 30500
1000 28700 0,8588 2700 26000 32000 6978 1D 1,306 2287 2101 28700

*1200. 11400 OS71Z 11100 6000 15000 27ETE 10 ‘20463 2287 2401 100 o
“400 2200 01070 32000 4000 5000 48412 10 29062 2287 201 3200 01048

- Auxilfary Tests ) ) Statishic Critical Skew  Kurt
Koimogorov B Testindicates normal dssmbum (p > 0.01) Cog928gs T 1.03s «Q,084G -0.549%
Barllett's Test indicates egualvadiances ip=0.15 B07I7L 15:0888 .
Hypothesis Test {1-tail, 0.05) NOEC .. LGEC civ TJU,__ MSDp  MSOp. . MSB____MSE - F-Prob: df. .

Dunnetl's Test 1008 1200 “1BSS4S 210084 -0.07026 466,93 422037 93E40. 5.54
Treatments.vs D&Cc’mtrjol ) .. .

Linéar Ini Interpolation {200 Resamples),

Point _mgll. SO _SE%CL .. . .Skew.
3Cos 965444 45,6805 657 897 1_930.5, 06636
1c10 1014.2 8.37526 598045 1027.84 ~1.3544
ic15 ©1031.53 6.57571 1D16.59 1044.28 0.0850
1c20 1048.86 - 6.1726 1036.55 JUG0.77 D.1788
Iczs 1066.19 504226 1054.75 1077.91 0.2338
1C40 1118.18 6.40685 110494 71842 0.2308
1C50 13152.84  7.5251 113783 1183 @019
-
Q.
=
B,
U
E-]
-8
m.
‘& &0 1800 1560
Dose mgil
Base-Response Plot
40
p
359
:b
A Cua 113, 0.05 levet
[ ’ of sigpificande
5 25 I R :
[¥H
8203
& 151
10 3
&3 i
= ° ’
o3 ~ —r y 3 5
(‘J - Hal b
&

ndapendent
Reuinw by
Katiny & KspnenT
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Spécies: Ceriodaphnizdubia

Page 5 of 6

CANaCICR # 191

Daily Chemistry:

{Analyst ideitified for each day, perfoimed pH, D.O. and conductivity measurements only.)

" Day .

¢ .

1

2

Analyst |

‘Concentration _lﬁP’z'irar‘n'éte

1 pHiIsS )

J.74

e

I
e

DOMmoL) . § °

Conductivity
{umhos/om)

CONTROL

*Alkalinity

| (mg CaCOs/E)

*Hariness

| {mg CaCOs1)

*Temperature:(°C)

.8

= Al

' pH (3.1}

K
7.
77

e

7.
SRR
y ey

DO mgL) .

600 nig NaCVL

- Conductivity
1 {smhos/ém)

*Temperatiire {C)

5O Goglty _

. 800 mg NaClL

Conduelivity
{umbosfom)

| “Temperature (°C)

pH (.U}

DO (mefL)

-1000-mg NaCVL

" Conductivity
L lsmhos/om)

| *Temperature ey |

pH V)

“DO (mg/L)

1200 mg NaCl/L

Conductivity

{umhos/em)-

| *Temperature (°C) |

pH (5.1

DO (mg/L)

1400'mg NaCVL

Conductivity

{umihosfem)

0

Bt 2720

_15.0

*Tempcmtnres perforned ai the time oftest i?;iiiétipﬁ, renewal or terminition by the analyst identified.in the Daily Rentewal
Information tablelocated on Page 1. Afkalinity dnd figrdness performed by the analyst identified on the beneh shect specific for each

‘annlysis and transcried to this bench:sheety:

" / Page 89 of 90

| “Temperature.(C) i.

{iitial

Initial -

. ‘Final

Initial

SOP AT14 ~ Exhibit AT14.], révision 11-01-14




b ey

Species: Ceriodaphnia dubig

Page 6 of'6

CANaCICR #: 191

e

‘Day

4

{Analyst identified foreach day, performed pE D.O. and conduttivity meas

urements only )

_Analyst |

Concentration

Parameter

CONTROL

1 pHs.0)

R

e
148

&

DO (mig/l),

Conductivity
{pomhos/em}

*Alkalinity

“Hardness
{mgCaCOs/L)

*Temperature

C)

600 mg NaClL

1 pHSU)

€
N

DO (mg/L)

Conductivity
{pmhos/om}.

*Temperature
£C)

l 800 mg NaCl/L

pH (S.U.)

1 DO (mg/L)

Conductivity
‘{pnmhos/cm}

*Temperaturé
{°C)

1000 mg NaClL

pH (5.U)

DO (me/L

Conductivity
{umhosicm)

*Temperature.
°C)

1200 mg NaCi/L

pH (.U}

DO (mg/L)

Conduciivity
{umhos/em}

*Temperature
(°C)

1460 mg NaCl/L

pH (8.4

BO (mglL)

19

Conductivity
(pmhos/cm)

: Qotb

*Temperature

(°C)

Xaley £, Neenon:

i |

| Initial

T Imitial

M/ Page 90 of 90

*Temperatuces performed at:the time-of test initfation, rencival or -temiizatiqa~ by the apalyst-identificd in the Daily Renewal
Information iable located on Page 1. -Alkalinity

) nalyst idenilifed on lic benels sheet specific forsach
analysis and transcribed to this-bench shest hy: S ’ S

and jarduess performed by the an

SOP ATi4~ Exhibit AT14.1, revision J1-01-14



