A

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

June 8, 2017

Chattanooga Environmental Field Office
Division of Water Pollution Control

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

TENNESSEE VALLEY AUTHORITY (TVA) - SEQUOYAH NUCLEAR PLANT (SQN) - NPDES
PERMIT NO. TN0026450 - DISCHARGE MONITORING REPORT (DMR) FOR May 2017

Enclosed is the May 2017 Discharge Monitoring Report for Sequoyah Nuclear Plant. There were no
exceedances during the reporting period. The final report for toxicity testing conducted at outfall 101,
April 30 - May 5, 2017, is enclosed. No adverse effects were observed. If you have any questions
or need additional information, please contact Millicent Garland by email at mrmoore@tva.gov or by
phone at (423) 843-6714.

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

athony L. Williams
Site Vice President
Sequoyah Nuclear Plant

Enclosures

cc (Enclosures):

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




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _TVA _SEQU_OEH_N_E%EAR_PL_A"E o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ _ _ _
o (NTEROFFICEOPSSNSQN | TN0026450 101 G | F-FINAL
—_—— _SQDDY -DAISY, TN 37384 | PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Faciity __TVA- SEQUOYAHNUCLEARPLANT
Location _HAMILTONCOUNTY __ _ _ __ __ _ _ ——™— ONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE x
ATTN:Millicent Garland From| 17 [ 05 | 01 | To| 17 | 05 | 31 ] 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 ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE Kkkkkkkk dekdededkok ok - Fkkkkkkk Fededkedkded ek 35 6 0 31/31 RCORDR
CENTIGRADE MEASUREMENT : 04
00010 1 0 PERMIT dedk ok ke dedekdd ek il Fekdekdkokk Fekkkkkkk Req Mon. DEG.C. CONT! | CALCTD
EFFLUENT GROSS FEQUST RSN DAILY MAX Nuous
TEMPERATURE, WATER DEG. SAMPLE hkddkkiekk WEXENNNE s FERENENE EERRRRER 234 0 31/31 | MODELD
CENTIGRADE MEASUREMENT ' 04
00010 Z B PERMIT Fedkkdk ke Rk khkk i Fkkkkkkk Fedkdedkdedk ke 30.5 DEG. C. CONT! | CALCTD
INSTREAM MONITORING RRGUIRRUEAY DAILY MX NUous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE ki Fhkkhiokd - dekiiokikkk Tekkickink 16 0 31/31 | CALCTD
UPSTRM DEG.C MEASUREMENT ' b
00016 1 S PERMIT ek ke ok ek ko ok *ch hkkkkkdk Fkkkkkkk 3.0 DEG.C. CONTI!I | CALCTD
EFFLUENT GROSS RERLIANENT DAILY MX NUous
FLOW, IN CONDUIT OR THRU SAMPLE dededekkk bk RARRRLEE ERER L kkkkkkok o, 0 31/31 |RCORDR
TREATMENT PLANT MERSUREMENT /90 8 o
50050 1 0 PERMIT Rk ek dkkk MGD deokdkede ko k Fkkkkkkk ek de ek e ] CONT! |RCORDR
REQUIREMENT Req. Mon.
EFFLUENT GROSS DAILY MAX HEUR
FLOW, IN CONDUIT OR THRU SAMPLE 1433 o 03 SERRSTES alalaoko i 03 0 | 31/31 | CALCTD
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT Req Mon. Rk kkk MGD Kk kkkkkk Fedekkdok kok Fekekkddokok MGD CONTI CALCTD
EFFLUENT GROSS VALUE REQUIREMENT | m10 AVG NUOUS
CHLORINE, TOTAL RESIDUAL SAMPLE Fhkkkih IRAR AR Py RARRRARK 20/ 31 GRAB
MEASUREMENT J 0.018 0.036 19 0
50060 1 0 PERMIT ke ek Fedededk ek i Hkkkkkkk 0.1 0.1 MGIL FIVE PER| CALCTD
EFFLUENT GROSS VALUE RECUIRENENT MO AVG | DAILY MAX WEEK
TEMPERATURE - C, RATE OF SAMPLE Rk ok 0.2 Rk Hokkkk - 0 | 31/31 |CALCTD
CHANGE MEASUREMENT 62
82234 1 0 PERMIT EhARRR KK 2.0 DEG et ek Rk k fhae CONT! | CALCTD
EFFLUENT GROSS i DAILY MX | CHR 1 B NUOUS
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Anthony L. Williams personnel properly gather and evaluate the information submit(;ed Based on my inquiry of the
h e the system, or thi ersons directly responsible fi therin P i i
o . S ivcsmasion, e Infomation bkl 1. 0 116 st of my Kawiedge and boKer, ik, © Vice President 423 8437001 | 17 | 06 | 07
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 N CODE

'COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No closed mode operation. The following injections occurred: Spectrus CT 1300 (max calc. was 0.039 mg/mL, limit 0.05 mg/L), Spectrus BD 1500 (max calc. was 0.046 mg/mL, limit - 2.0 mg/mL).

EPA Form 3320-1 (REV 3/99)

* Previous editions may be used

_ Pagelof 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ MfE—QU_QY_AiN_ECLEAR_PEANl__ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 _ __ ____
_ _ _ _(NTEROFFICEOPS5N-SQN)__ TN0026450 101 T F - FINAL
———_SODDY -DAISY, TN 37384 _________ ___ __ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facilty _TVA- SEQUOYAH NUCLEARPLANT
Location _HAMILTONGOUNTY __ ™ MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY oy
*** NO DISCHARGE
ATTN:Millicent Garland From| 17 [ 05 | 01 | To| 17 | 05 | 31 o ] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;_'ENCY SAMPLE
EX TYPE
Al
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS NALYSH
IC25 STATRE 7DAY CHR SAMPLE — HrkRRARE n >100.0 P — . 0 | 1/180 |COMPOS
CERIODAPHNIA MEASUREMENT 3
TRP3B 1 0 PERMIT *kdkkkk kK *kkkkkkk *kkk 42 8 Tkkkkkkk Fekkkkdokk PERCENT SEMI COMPOS
EFFLUENT GROSS AR MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE Kokxknknk ek - >100.0 HhRRRRRR e 0 | 1/180 [COMPOS
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 PERMIT *kkkkkkk *kkkkkkk Hkkk 42 8 Fhkkkkkk Fokkdkkkk PERCENT SEMI COMPOS
EFFLUENT GROSS REGIREWN MIMINUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l 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
Anthony L. Williams personnel properly gather and evaluate the information submit(ljed. E?ased on mgl infquiry o
erson or persons who manage the system, or those persons directly responsible for ga{hering . :
Y . the informetion, the informelion submitied i, to the best of my knowledge end belief, tn: ite Vice President 423 8437001 | 17 | 06 | 07
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
TYPED OR PRINTED Cope | UMBER |YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled April 30 - May 5, 2017.
S o - ~ Pagetof 1

EPA Form 3320-1 (REV 3/99)

Previous editions may be used




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

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

(SUBR 01)

Form Approved.
OMB No. 2040-0004

Address PO.BOX2000 __ __ __ _ _ _
o (NTEROFFICEOPSBN.SQN_ _ _ TN0026450 [ 103 G | F-FINAL
— . _SODDY-DAISY, TN 37384 __ __ __ __ __ __ __ __ PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facity _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTONCOUNTY __ ONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE e
ATTN:Milicent Garland From| 17 | 05 | 01 | To| 17 | 05 | 31 o L] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS e
PH SAMPLE Tk kkkkkk Fek gk ok ok e ek e e ek 5/31 GRAB
MEASUREMENT » 7.2 7.5 12 0
00400 1 0 PERMIT Rkkkkkkk Rk kk kR *ok 6.0 kkkkkkkk 9.0 (1] ONCE/ GRAB
EFFLUENT GROSS PEGRGNENT MINIMUM MAXIMUM WEEK
SOLIDS, TOTAL SUSPENDED SAMPLE bbb FREREAER i WERERERL, 4.5 45 0 1731 GRAB
MEASUREMENT ' 19
00530 1 0 PERMIT Fekdkdok ok Rkkkkkkk hd Fkdkkkkk 30.0 100.0 MGIL ONCE/ GRAB
EFFLUENT GROSS REQURRNENT MO AVG | DAILY MX MONTH
OIL AND GREASE SAMPLE b WRkER ik ki <5. < 1731 GRAB
MEASUREMENT * 5.0 50 19 0
00556 1 0 PERMIT dekde ek ek kokek e deddededdokok 15.0 20.0 MG/L ONCE/ GRAB
EFFLUENT GROSS e MO AVG | DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 1.679 1.757 kI Hokkkkkkk ke - 0 | 4/31 | INSTAN
TREATMENT PLANT MEASUREMENT ' 03
50050 1 0 RE:&};I!&'ENT Req. Mon. Req. Mon MGD Rekkdkkkkk dekdkkkkk dodede ok de ke L ONCE/ INSTAN
EFFLUENT GROSS MO 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 TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Anthony L. Williams personnel properly gather and evaluate the information submitted. Based on my inqui t;ithe 4
ho mal the system, or th ersons directly responsible foy/gathering i 1 :
. . . f:\(:;si:frio:’r;'a)t?;:\??rs\ev:n?o;%:l?g: submx?ezr?s f):o l::ebzg of my knowledge and beligf, true, Site Vice President 423 843-7001 17 06 07
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 -
TYPED OR PRINTED ] o Sone 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 - - a o - Page 1 of 1 o




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) \AJOR Form Approved.
Name __ _IYA ﬁE_QU_Oﬁ\H_NHCLEAR_PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 ___ ______
— _ __ T(NTEROFFICE OPS-5N-SQN)__ TN0026450 110 G F - FINAL
— . _SODDY-DAISY, TN 37384 _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilty _TVA - SEQUOYAH NUCLEARPLANT__
Location _HAMILTONGOUNTY _ _ _  _ — — ——— MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE | XX | ***
ATTN:Millicent Garland From| 17 | 05 | 01 | To| 17 | 05 | 31
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%'éENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE Fekedkkkhk Kk kok ok - ek ek [P——
CENTIGRADE MEASUREMENT 04
00010 1 0 PERMIT *kkkkkkk kkkkkkkk *k kkkkkkkk *kkkkkkk REPORT DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE REAAEMBNY DAILY MX uous
TEMPERATURE, WATER DEG. SAMPLE R e e e Fekdekkdokok - Kkkkkkkk Fekdekkkkok
CENTIGRADE MEASUREMENT 04
00010 Z 0 PERMIT Rk kk Kkkkkkkk bt Fekkkdokkk Fkkkkdkkk 30.5 DEGC CONTIN | CALCTD
INSTREAM MONITORING AERUIRMENE DAILY MX uous
TEMP. DIFF. BETWEEN SAMP. & SAMPLE [R—— Fededokk ek n ek deded ok Sekdkkkok ok
UPSTRM DEG.C MEASUREMENT o
00016 1 0 PERMIT hkkkkkkk *kkkkkkk *k dekdkdkdokk Fkkkkkkk 5 DEGC CONTIN | CALCTD
EFFLUENT GROSS VALUE LMY DAILY MX uous
FLOW, IN CONDUIT OR THRU SAMPLE e &4 Hkkkkdkk Hkkkkkk Pr— -
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT dekkdkokkkk R M MGD kkkkkKK K kkkkkhkk dededke e de ke * CONTIN | RCORDR
REQUIREMENT g, Mon.
EFFLUENT GROSS VALUE DAILY MX uous
CHLORINE, TOTAL RESIDUAL SAMPLE dedkdedokk wkkkkikk - Fiekithid
MEASUREMENT 19
50060 1 0 PERMIT Stk kK Fekedekokkkek *x Rk dek ke 0.1 0.1 MGI/L Five per | CALCTD
EFFLUENT GROSS VALUE L MO AVG | DAILY MX Week
TEMPERATURE - C, RATE OF SAMPLE ek Kk kkk Kk dkdk kdkkkkk Kk kAR .
CHANGE MEASUREMENT 04
82234 1 0 PERMIT Sk dkk 2 DEGC Fedkkdedkdekk ek kkdkk kR Sk dek ok o CONTIN | CALCTD
EFFLUENT GROSS VALUE REQUIREMENT DAILY MX uous
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Anthony L. Williams personnel properly gather and evaluate the information submitted. Based on my inquiry gf the
person or persons who manage the system, or those persons directly responsible for géthering
. ) . the information, the information submitted is , to the best of my knowledge and belief, tr L — 423 843-7001 17 06 07
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.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT é?)%l!\s NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
- - B o Page 1 of 1

EPA Form 3320-1 (REV 3/99)

Previous editions may be used




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name _TVA :_S_E_QU_OE\_I—LNHCLEAR_[{%NT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ __ __ __ _
—  __ _(INTEROFFICEOPSSN-SQN__ _ TN0026450 110 T F - FINAL
— . _SODDY-DAISY, TN 37384 PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilty _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTONGOUNTY _ _ _ _ — — — ——™— ONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE -XX e
ATTN:Milicent Garland From{ 17 | 05 | 01 | To|[ 17 | 05 | 31 xd
NOTE: Read instructions before completing this form.
[ PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%EENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYRIS
IC25 STATRE 7DAY CHR SAMPLE RRRARAN Rk n Kk PR
CERIODAPHNIA MEASUREMENT 23
TRP3B 1 0 0 PERMIT *dkkkkkkk dekkkkkkk sk 42 8 Fokdkkdkokk ek dodkek ek PERCENT SEMI COMPOS
EFFLUENT GROSS VALUE RERAIREMENT MINIMUM ANNUAL
IC25 STATRE 7DAY CHR SAMPLE Pr— e n KRR RN P—
PIMEPHALES MEASUREMENT 23
TRP6C 1 0 O PERMIT Feddkkdkkkk Rk ko deteiek 42.8 Rk hkkkkk Fekkkok ko k PERCENT SEMI |COMPOS
EFFLUENT GROSS VALUE st MINIMUM ANNUAL
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT P i
W) S T - S
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under m TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Anthony L. Williams personnel properly gather and evaluate the information submitted. Based on my inquiry gf the &
person or persons who manage the system, or those persons directly responsible for gdthering i . ;
; ; . the information, the information submitted is , to the best of my knowledge and belief, tr Site Vice President 423 843-7001 17 06 07
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. EF
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT él(?)%/; NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
No Discharge this Period
o Page 1 of 1

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




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name _TV_I} :_S_I_E_QLLQ_Y_I\H_N_LJELEAR_EL_AE o DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ _ __ ___
— __ __ _(NTEROFFICEQPSBN-SQN)__ __ TN0026450 118 G F - FINAL
— _SODDY -DAISY, TN 37384 __ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility _TVA - SEQUOYAH NUCLEARPLANT__ __
Location _HAMILTONGOUNTY _ _ _ _ _ _ _— ——™— MONITORING PERIO EFFLUENT
YEAR | MO DAY YEAR | MO DAY
*** NO DISCHARGE -XX b
ATTN:Millicent Garland From| 17 | 05 | 01 | To| 17 | 05 | 31 (] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS RASSS
OXYGEN, DISSOLVED (DO) SAMPLE kkdkk ko il iy Fhkk AR Fkdkddkok
MEASUREMENT 19
00300 1 0 PERMIT Fokkkkkkk Kkhkkkkk dedkek 2 dkkkkkkk Jekededok ok MGIL TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS MINIMUM WeEsK
SOUDS, TOTAL SUSPENDED SAMPLE ek e de ek e e Fededed ke ek ok . Fedkddedekok ok Fedkkkodkokk
MEASUREMENT 19
00530 1 0 PERMIT Rk kR *ekedkdkokoke i Rk kk dekeddkokokk 100 MGIL TWICE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX WEEK
SOLIDS, SETTLEABLE SAMPLE r—— ek sk ek - ek de e e ek ke kok
MEASUREMENT 25
00545 4 0 PERMIT kkkkkkdk Feddekkkkk Fokkk dekkkkkkk Fkkkkkkk 1 ML/L ONCE/ GRAB
REQUIREMENT
EFFLUENT GROSS DAILY MX MONTH
FLOW, IN CONDUIT OR THRU SAMPLE 03 rRaEy HkRRRR Hxk Rk .
TREATMENT PLANT MEASUREMENT
50050 1 0 PERMIT MGD ek ke Fkdkkdkkkk Fekkkdkkk * ONCE/ ESTIMA
REGUREENT Req. Mon. Req. Mon.
EFFLUENT GROSS MO AVG | DAILY MX B
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
SAMPLE
MEASUREMENT
PERMIT
REQUIREMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified
Anthony L. Williams personnel properly gather and evaluate the information submitted. Based on my inquipf of the -
erson or persons who manage the system, or those persons directly responsible for/gathering p . ;
2 ; , t‘:w inforr:\slion, the informaliogn submitted is , to the best of my knowledge and belief{ true, Site Vice President 423 843-7001 17 06 07
Site Vice President accurate, and complete. | am aware that there are significant penalties for submittin L —SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA
TYPED OR PRINTED G il 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
- o Paae 1 of 1

EPA Form 3320-1 (REV 3/99) )

Previous editions may be used




TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

10.

1.

12.

13.

14.

15.

16.

17.

Report Date: May 24, 2017

. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

County / State: Hamilton / Tennessee

. NPDES Permit #: TN0026450

Type of Facility: Nuclear-Fueled Electric Generating Plant

Design Flow (MGD): 1.579

Receiving Stream: Tennessee River (TRM 483.6)

1Q10: 3.491
Outfall Tested: 101

Dates Sampled: April 30 — May 05,2017

Average Flow on Days Sampled (MGD): 1834, 1834, 1817

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

Test Dates: May 02 — 09,2017

Test Type: Short-term Chronic Definitive

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

Concentrations Tested (%):
Pimephales promelas: UV treated Outfall 101: 10.7. 21.4. 42.8. 85.6. 100
UV treated Intake: 100

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

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

Test Results: Outfall 101: Pimephales promelas: 1Cs > 100%
Ceriodaphnia dubia: 1Cys > 100%

Page 1 of 94



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 April 30 — May 05, 2017 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 94



METHODS SUMMARY

Samples:

1. Sampling Point:

2. Sample Type: Composite

3. Sample Information:

Outfall 101, Intake

Date Date Date

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

Sample Time (ET) Time (ET) Temp. TRC* Time (ET)
ID Collected Received (°C) (mg/L) | Last Used By
04-30-17 0805 to ¥ 05-02-17 0920
101 05-01-17 0705 05-01-17 1332 4.1,2.2 <0.10 05-03-17 0846
04-30-17 0710 to 05-02-17 0920
Intake 05-01-17 0610 05-01-17 1332 1.7 <0.10 05-03-17 0846
05-02-17 0705 to " 05-04-17 0850
101 05-03-17 0605 05-03-17 1235 2.1,1.7 <0.10 05-05-17 0852
05-02-17 0730 to 05-04-17 0850
Intake 05-03-17 0630 05-03-17 1235 2.2 <0.10 05-05-17 0852
05-06-17 0930
101 03?3;?;322? 05-05-17 1230 1.1, 1.3 <0.10 | 05-07-17 0952
el 05-08-17 0833
05-06-17 0930
Intake 0(5)'50‘(")'51?70322;0 05-05-17 1230 0.9 <0.10 | 05-07-17 0952
i 05-08-17 0833

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

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

Page 3 of 94

(25.0 £ 1.0°C) in a warm water bath.

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

Inc.) for 2 minutes.




Pimephales promelas

Test Organisms:

1.

2.

Source: In-house Cultures

Age: < 24-hours old

Test Method Summary:

1.

2.

10. Statistics:

Test Conditions: Static, Renewal
Test Duration: 7 days

Control / Dilution Water: Moderately Hard Synthetic

Number of Replicates: 4
Organisms per Replicate: 10

Test Initiation: (Date/Time): 05-02-17 0832 ET

Test Termination: (Date/Time): 05-09-17 0857 ET

Test Temperature: Outfall 101: Mean =24.7°C
(24.2 -25.1°C)

Physical / Chemical

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static, Renewal

Until at least 60% of control
females have 3 broods

Moderately Hard Synthetic

10
1

05-02-17 0920 ET

05-09-17 0827 ET

Mean = 24.9°C
(24.6 — 25.2°0)

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

measured at the laboratory in each 100% sample. Daily temperatures were

measured in one replicate for each test concentration. Pre- and post-

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

Statistics were performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Scientific

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

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

Conducted May 02 — 09. 2017 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)
(% Effluent) 1 2 3 4 5 6 7
Control,

UV-treated 100 100 100 100 100 100 100
10.7% 100 100 100 100 100 100 100
21.4% 100 100 100 100 100 100 100
42.8% 100 100 100 100 100 100 100
85.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 98

Control,
Non-treated 100 100 100 100 100 100 98

Test Solutions Miigpll)igty:;ﬂlée(gg)
0
(% Efflueng I P 3 4 Mean
Control,

UV-treated 0.632 0.723 0.732 0.703 0.698
10.7% 0.700 0.704 0.701 0.677 0.696
21.4% 0.730 0.701 0.689 0.771 0.723
42.8% 0.687 0.642 0.662 0.684 0.669
85.6% 0.633 0.719 0.657 0.666 0.669
100.0% 0.644 0.649 0.627 0.637 0.639
Intake 0.650 0.605 0.596 0.688 0.635

Congol, 0.632 0.783 0.630 0.669 0.679

Non-treated

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.

(Genus species)

Conducted May 02 — 09, 2017 using effluent from Qutfall 101.

(Type / Duration)

Percent Surviving
Test (time interval used — days)

(ioé‘;ft]'g:;t) I 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.7% 100 100 100 100 100 100 100
21.4% 100 100 100 100 100 100 100
42.8% 100 100 100 100 100 100 100
85.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100

Tt Soluions S e
o uent) 1 > 3 4 5 6 7 8 9 10 | Mean
Control 3003328 |30(32[35/[30]32]30]32])31.2
10.7% 34136 | 31 | 3433 [31[32]35]31]31]328
21.4% 37136 |31 |33 |32(34[31[33]32]37]336
42.8% 35036 |37 | 32133 [33[35/|34]36]33] 344
85.6% 3713534 |38 (32 ]38 [3836][39]32] 359
100.0% 38136 |37 |36 |37 [39]39]35]|38]33]| 368

ICy5s Value: > 100%
Permit Limit: 42.8%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.3 TUc

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

2,

Results of a

Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted May 02 — 09, 2017 using water from Intake

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) : 4 s & ¢ &
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#y.oung/female/7 days)
(% Effluent) Data (replicate number)
1 |2 ] 3 4 5 6 7 8 9 | 10 | Mean
Control 33131 32|34 [34 31|28 [32]30]31]316
Intake 38134 [ 36 |37 [ 3531 |37 |32 |34 |32] 346
ICys Value: > 100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A
Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA
*TUa = 100/LCsp: TUc = 100/ ICys
REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
Species Date Time | Duration | Toxicant | Results (IC5s) |
Pimephales promelas May 02 - 09, 2017 0820 7-days KCI 0.67 g/L
Ceriodaphnia dubia May 02 - 09, 2017 0911 7-days NaCl 1.07 g/L
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PHYSICAL/CHEMICAL SUMMARY

performed May 02-09, 2017.

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

¥6 40 g abed

Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness *Total Residual
Initial Final Initial Final Initial Final (umhos/cm) | (mg/L CaCO3)| (mg/L CaCO;) Chlorine (mg/L)
Control, 24.7 245 7.8 7.0 8.13 7.69 322 62 85 =
Non-treated | 546 - 248|243 - 248| 77 - 79 | 60 - 78 | 808 - 821|749 - 792[ 317 - 328| 61 - 63 | 82 - 88 - -
Control, 24.7 24.4 8.0 7.1 8.09 772 320 62 87 -
UVetreated | 546 - 248|242 - 247| 79 - 82|62 - 77 |805 - 819|755 - 793|312 - 326 | 61 - 64 | 8 - 88 5 =
g 10.7% 24.8 24.6 8.0 7.1 8.11 7.67 307 - - 2
§ 247 - 249|244 - 249[ 79 - 81|62 - 77 |806 - 818|749 - 789|295 - 318 | - : - < : -
s 21.4% 24.9 245 8.0 7.0 8.11 7.67 294 - - =
N 247 - 250|243 - 247| 79 - 82 | 61 - 77 |804 - 817|748 - 7.87| 283 - 305 | - - - - - -
3 4L% 24.9 24.6 8.0 6.9 8.09 7.67 259 - - -
= 7 1248 - 250|242 - 249 79 - 81|60 - 77 [798 - 818] 749 - 7.87] 250 - 267 | - - = = - -
§ 25.0 24.6 8.0 6.9 8.09 7.67 190 - - -
Iy 85.6%
249 - 251|242 - 249| 79 - 81|60 - 77799 - 819|749 - 786|186 - 193 | - s . 5 = -
100% 25.0 24.6 8.0 6.9 8.08 7.65 165 64 65 <0.10
249 - 251|242 - 248 79 - 81|59 - 77 |803 - 819|748 - 787|160 - 169 | 59 - 69 - 66 | <010 - <0.10
Ttake 25.0 24.6 8.0 7.0 8.09 7.69 165 64 67 <0.10
249 - 251|244 - 249| 79 - 81|59 - 77 |803 - 818|748 - 791|158 - 170 | 61 - 67 - 70 | <010 - <0.10
Control, 24.7 25.0 7.8 7.9 8.13 8.03 322 62 85 B
Non-treated | 546 - 248|249 - 252 77 - 79 | 7.8 - 80 | 808 - 821|797 - 809|317 - 328] 61 - 63 | 8 - 88 5 .
T0.7% 24.8 25.0 7.8 7.9 8.12 8.02 308 = 2 =
247 - 249|247 - 25278 - 79 [ 77 - 80 [806 - 818|797 - 809 298 - 316 | - - = - - .
'é 21.4% 24.8 25.0 7.8 7.9 8.13 8.01 292 - - -
s 247 - 249|248 - 252 78 - 80| 78 - 80 [809 - 819|797 - 808 28 - 300 - - - - - -
'_E 2.3% 24.8 249 79 7.9 8.12 8.02 258 - - -
= 247 - 249|248 - 250 78 - 80 | 78 - 80 [808 - 819|797 - 809 248 - 265 | - 5 2 5 - =
3 85.6% 24.9 249 7.9 8.0 8.12 8.02 188 - - .
5 ’ 247 - 250|248 - 251 78 - 80| 79 - 81 /808 - 819|797 - 810| 182 - 196 | - - - = - -
100% 24.9 24.9 8.0 8.0 8.08 8.01 164 63 65 <0.10
247 - 250 (248 - 25279 - 80 | 79 - 82 |795 - 819|792 - 809|158 - 171 | 59 - 67 | 62 - 66 | <010 - <0.10
=l 24.9 249 8.0 8.0 8.09 8.04 166 64 66 <0.10
247 - 250 (248 - 250 79 - 81 | 78 - 82 | 802 - 8.18[798 - 811|162 - 177]| 59 - 67 | 64 - 68 | <0.10 - <0.10

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

Overall temperature ("C)
Pimephales promelas
Ceriodaphnia dubia

Average
247
249

Minimum
242
24.6

Maximum
25.1
25.2




SUMMARY / CONCLUSIONS

Exposures to samples collected April 30 — May 05, 2017 from Outfall 101 resulted
in no toxic effects to fathead minnows or daphnids. The resulting IC25 values, for
both species, were > 100 percent. Exposure of minnows and daphnids to intake
samples resulted in no significant difference from the controls during this study
period.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

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

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

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

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

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

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

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

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

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

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

QUALITY ASSURANCE

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

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

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

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc software Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
May 02 — 09, 2017

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 — May 5, 2017

Date Sodium | Towerbrom| PCL-222 PCL-401 CL-363 |Cuprostat-PF|H-130M] Nalco H-150M
Hypochlorite| mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L
mg/L TRC Phosphate | Copolymer | DMAD Azole Quat mg/L Quat
TRC EO/PO
02/06/2005 - <0.0042 0.028 0.010 - - - - -
02/07/2005 - <0.0116 0.028 0.010 - - - 0.007 -
02/08/2005 - <0.0080 0.028 0.010 - - - - -
02/09/2005 - 0.0199 0.028 0.010 - - - - -
02/10/2005 - <0.0042 0.028 0.010 - - - - -
02/11/2005 - 0.0155 0.028 0.010 - - . 0.007 -
06/05/2005 - 0.0063 - - - - - - -
06/06/2005 - 0.0043 - - - - - - 0.037
06/07/2005 - 0.0103 - - - - - - 0.037
06/08/2005 - 0.0295 - - - - - - 0.037
06/09/2005 - 0.0129 - - - - - - -
06/10/2005 - 0.0184 - - - - - - -
07/17/2005 - 0.0109 0.026 0.009 - - - - -
07/18/2005 - 0.0150 0.026 0.009 - - - - 0.036
07/19/2005 - 0.0163 0.026 0.009 - - - - 0.036
07/20/2005 - 0.0209 0.026 0.009 - - - 0.014 0.036
07/21/2005 - 0.0242 0.026 0.009 - - - - -
07/22/2005 - 0.0238 0.054 0.018 - - - 0.014 -
10/30/2005 - 0.0068 - - - - - - -
10/31/2005 - 0.0112 - - - - - - -
11/01/2005 - 0.0104 - - - - - - 0.035
11/02/2005 - 0.0104 - - - - - - 0.036
11/03/2005 - 0.0117 - - - - - - 0.036
11/04/2005 - 0.0165 - - - - - - 0.035
11/14/2005 - 0.0274 - - - - - - -
11/15/2005 - 0.0256 - - - - - - -
11/16/2005 - 0.0234 - - - - - - -
11/17/2005 - 0.0231 - - - - - - -
11/18/2005 - 0.0200 - - - - - - -
11/19/2005 - 0.0116 - - - - - - -
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Table B-1. Sequoyah Nuclear Plant Outfall 101

Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically

Induced Corrosion and Mollusks, During Toxicity Test Sampling,

February 6, 2005 — May 5, 2017

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

Table B-1. Sequoyah Nuclear Plant Outfall 101

Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 5, 2017

Sodium |Towerbrom| PCL- | PCL-401 | CL-363 |Cuprostat|H-130M| Nalco Spectrus H-150M MSW
Hypochlorite| mg/L 222 mg/L mg/L |-PF mg/L| mg/L 73551 CT1300 mg/L 101
mg/L TRC mg/L |Copolymer| DMAD | Azole Quat mg/L mg/L Quat mg/L
TRC Phosph EO/PO Quat Phosphate
ate

02/08/09 - 0.0197 - - - - - 0.017 - - -
02/09/09 - 0.0237 - - - - - 0.017 - - -
02/10/09 3 0.0104 : . k . - 0.021 5 - :
02/11/09 - 0.0155 - - - - - 0.017 - - -
02/12/09 - 0.0106 4 - s - < 0.017 2 - Y
02/13/09 . . v - 4 . . s i . “
05/10/09 - 0.0129 - - - - - - - - -
05/11/09 - 0.0415 - - - - - - - 0.0446 -
05/12/09 - 0.0053 - - - - - - - 0.0396 -
05/13/09 - 0.0049 - - - - - - - 0.0396 -
05/14/09 - <0.0141 - - - - - - - 0.0397 -
05/15/09 - <0.0160 - - - - - - - - -
11/15/09 - 0.025 - - - - - - - - -
11/16/09 - 0.0152 - - - - - - - - -
11/17/09 - 0.0255 - - - - - - - - -
11/18/09 - 0.0306 - - - - - - - - -
11/19/09 - 0.0204 - - - - - - - -
11/20/09 - 0.0093 - - - - - - - - -
05/09/10 - 0.0192 - - - - - - - - -
05/10/10 - 0.0055 - - - - - - - - -
05/11/10 - 0.0100 - - - - - - 0.039 - -
05/12/10 - 0.0171 - - - - - - 0.039 - -
05/13/10 - 0.0041 - - - - - 0.039 - -
05/14/10 - 0.0099 - - - - - - 0.039 - -
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 5, 2017

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

TRC hate phate

10/31/10 5 - 2 - 5 . . . g . : .

11/01/10 - 0.0122 - - - - - - - - - -

11/02/10 - 0.0112 - - - - - - - - - -

11/03/10 - 0.0163 - - - - - - - - - -

11/04/10 - 0.0107 - - - - - - - - - -

11/05/10 - 0.0132 - - - - - - - - - -
05/01/2011 - - - - - - - - - - - -
05/02/2011 - - - - - - - - 0.04 - - -
05/03/2011| - - - - . - : = 0.04 - - -
05/04/2011 : 0.0155 5 . v - : - 0.04 - 5 .
05/05/2011 - 0.0179 - - - - - - 0.04 - - -
05/06/2011 - 0.0089 - - - - - - - - - -
11/06/2011 - 0.0168 - - - - - - - - - -
11/07/2011 - 0.0225 - - - - - - - - - -
11/08/2011 - 0.0141 - - - - - - - - - -
11/09/2011 - 0.0239 - - - - - - - - - -
11/10/2011 - 0.0242 - - - - - - - - - -
11/11/2011 - 0.0231 - - - - - - - - - -
05/06/2012] - " . ‘ 2 - - - £ - 8 .
05/07/2012 - - - - - - - - - - - -
05/08/2012| - . i - . - E . 0.041 . - .
05/09/2012] - 0.0145 - - - . . - 0.041 - : ’
05/10/2012| - 0.0298 L . : . i . 0.041 . 5 :
05/11/2012 - 0.0174 - - - - - - - - - -
08/12/2012 - - - - - - - - - - - 0.029
08/13/2012 - 0.0256 - - - - - 0.028 0.037 - - 0.029
08/14/2012 - 0.0209 - - - - - - 0.037 - - 0.029
08/15/2012 - 0.0279 - - - - - 0.028 - - - 0.029
08/16/2012 - 0.0076 - - - - - - - - - 0.029
08/17/2012 - 0.0446 - - - - - - - - - 0.032
05/12/2013 - 0.0099 - - - - - - - - - -
05/13/2013 - - - - E - - - - - 0.064
05/14/2013 - 0.0091 - - - - - 0.039 - - - 0.064
05/15/2013 - 0.0096 - - - - - 0.039 - - - 0.064
05/16/2013 - 0.0229 - - - - - - - - - 0.032
05/17/2013 - 0.0063 - - - - - - - - - 0.032
09/15/2013 - - - - - - - - - - - 0.03
09/16/2013 - 0.0072 - - - - - - 0.0379 - - 0.03
09/17/2013 - 0.0107 - - - - - 0.036 0.0379 - - 0.03
09/18/2013 - 0.0217 - - - - - 0.036 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - - - - 0.03
09/20/2013 - 0.0173 - - - - - - - - - 0.03
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Table B-1. Sequoyah Nuclear Plant Outfall 101
Diffuser Discharge Concentrations of Chemicals Used to Control Microbiologically
Induced Corrosion and Mollusks, During Toxicity Test Sampling,
February 6, 2005 — May 5, 2017

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

05/04/2014 - 0.0118 - - - - - - - - - -
05/05/2014 - 0.0112 - - - - - - - - - -
05/06/2014 - 0.0096 - - - - - - - - - -
05/07/2014 - 0.0164 - - - - - - - - s .
05/08/2014 - 0.0235 - - - - - - - - - -
05/09/2014 - 0.0110 - - - - - - - - - -
09/07/2014 - - - - - - - - - - - -
09/08/2014 - - - - - - - - 0.04 - - -
09/09/2014 - - - - - - - - 0.04 - - -
09/10/2014| - : z : " . 2 . 0.04 . 4 .
09/11/2014 - 0.0070 - - - - - - - - - -
09/12/2014 - 0.0074 - - - - - - - - 5 -
08/09/2015 - - R
08/10/2015 0.0195 0.03 -
08/11/2015 0.0275 0.03 -
08/12/2015 0.0213 - 0.03
08/13/2015 0.0192 - 0.03
08/14/2015 0.0182 - 0.03
10/18/2015 0.0162

10/19/2015 0.0125

10/20/2015 0.0120

10/21/2015 0.0130

10/22/2015 0.0174

10/23/2015 0.0156

05/15/2016 -

05/16/2016 0.0209

05/17/2016 0.0210

05/18/2016 0.0361

05/19/2016 0.0254

05/20/2016 0.0261

07/31/2016 - :

08/01/2016 0.0091 0.03

08/02/2016 0.0093 0.03

08/03/2016 0.0209 0.03

08/04/2016 - -

08/05/2016 - i

04/30/2017 -

05/01/2017 0.0298

05/02/2017 0.0218

05/03/2017 0.0260

05/04/2017 -

05/05/2017 -
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Sequoyah Nuclear Plant Biomonitoring
May 02 - 09, 2017

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1__of 1

_‘i&“‘: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
oject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx ~ UPS  Bus Client
@). Number: N/A Asheville, NC Other (specify): Sony e b C/:'vcf /
© ... General Comments:
iRcility Sampled: Sequoyah NP 28801 ok /'7/65 Lo, 10/ Sempleny 5970 w{_/_}io
NPDES Number: TN0026450 Phone:  828-350-9364 Took SampPles Hrom Ik saniple(@ 07/0°"
Taguslam= Py Fax:  828-350-9368 |
Collected By: O A apter . )
E:,‘!f"’“%%’” ; 2 ‘/2 Aﬂw\ FOuss. Woetah viere Collec?ed v Leppf o st
' ' Container = pI\DA ud# | 2232
Field Identification / Number & ow ;
- Grab/Comp. Collection Date/Time Rain Event?
Sample Description C\()‘I)l‘:ggd (MGD) (Mack 5 Apyxovitate) Laboratory Use
e Start End _:‘—‘ — 3 .-.. Yes ::'\cyb:ss No Trace iismtgf A-rriv(:lci;cmp_ By Tirélcr As';:cc:r.
§4-30-17 | 5-1-77 .0% X
SQN-101-TOX & 2(2.5gal) |193342 )( k.1 4.0 2.27C A
¢ omp 0905 e | omsec | X | 0.5 EH |
¢/-30-17 5-/-17 - (Fosoi.0M .
SQN-INT-TOX C 1(2.5 gal | M1 | &
¢ o proe| ploro e COE | WA X 0+ A
Sample Custody - Fill In From Top Down & Cugrorsd §§$\s (WTACT, < e“ﬂeg
Relinquished By (Signature): Date/T i‘me Received By (Signature): ﬁ‘e&%‘.‘s‘ :MNGBDat\.leL]"?n\x:‘o“‘ -
] SomC o
WAL 77 |5147/ 0591558 R _Zf L. 05-01-1) /05
& e 4 - d 133 v - 7
\ ' TS
BN Y4 S Sl | o T £ 7 cf— £ 05-0\- M VAR EY
e

Instructians: Clients should fill in all areas except those in the “Laboratory Use™ block. Biomonitoring samples are preserved by storing them a1 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 wil' 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.




7
{

E:,":J‘/'.'Q

Pége S

Whole Effluent Sample Receipt Log
_U *Sample temperature performed using Sample Receiving Thermometer: SN 160928622
1Y) Dat Ti Received Recei *S i Sampl
Q = m'\e = ol — Frsgees s Sample name and description State Comments
() Received Received by from Temp. (°C)| number number
R 05-01-17 1245 J. Sumner L. Keenan 4.1 12330 170501 .01 |Jefferson WWTP NC
o 05-01-17 1245 ). Sumner L. Keenan 4,1 12331 170501 .02 |West Jefferson WWTP NC
~ 05-01-17 1332 J. Sumner TVA Courier 4.1/2.2 12332 170501 .03 |TVA - Sequoyah Nuclear Plant - 101 ™N
g 05-01-17 1332 J. Sumner TVA Courier 5.7 12332 170501 .04 |TVA - Sequoyah Nuclear Plant - Intake TN

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




BIOMONITORING CHAIN OF CUSTODY RECORD Page 1__of 1
_ﬁe"‘? TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
oject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx  UPS Bus Client
%b. Number: N/A Asheville, NC Other (specify): Soi’C. bc’ ’('ur_'/y
o sis General Comments;
ﬁmhty Sampled: Sequoyah NP 28801 /0 Sl jd,,,/p/w’ -rrm SO/ Sém, /e/CJ 0720 orn 5-5-)4
NPDES Number: TN0026450 Phone:  828-350-9364 Took Sauples 1o Iok SamPlea@ oo on $75-17
Collected By: ,;Z‘:g?*g’& A Fax: 828-350-9368 '
"""} Xb('lj./%M PS>y Co//eéj/l'/ /,ZV/Q- sk
i
Field Identification / . s | o . ij 12332
Sample Descripti Grab/Comp. Collection Date/Time Volume (MGD Rain Event?
ample Description Coltuctad ) (Mark as Appropriate) Laboratory Use
A TR Start End -—- 5 ..__ Yes ]lf‘:he; No | Trace ﬂi‘ﬁf Aniv;lc’l)‘cmp. By Tg.n‘:‘ Aggz:r-
5-2-/7 5-3/7 [F050233 '
-101- 5gal 24 [ &
SQN-101-TOX Comp posed pposes| 22 |BIU >( | N [
5-247 |§-3/7 Fosmsb| 1.27°C %o
N-INT-T 2.5 gal ‘ : ¥ | W7 R
SQN-INT-TOX Comp 07;0 I 0@30€V 1(2.5 gal) NA X
Sample Custody — Fill In From Top Down 4+ Custon WTAL SAMPES
Relinquished By (Signature) Date/Time Received By (Signature): SRR &?)%3 Cﬁg? :\;S(Q‘E\: .1&%\_&
b“"\('.;)
- SonC zS
W/f/ // 747 | 53/7/0816=1 B R 4L, HB-Pt)  0F/C ex
@ﬂ 2 4 /- Somne 05031 /‘2.31, et - fl " / £S5 0S-s-1mM 38 v
V LS

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 t:me to initiate lesting 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.




N
Q
(1]
N
W
O
‘
©
LS

Whole Effluent Sample Receipt Log

P;ge ‘éﬂ

*Sample temperature performed using Sample Receiving Thermometer: SN 160928622

Fae Tims Rackiens Ricaiwed “Smple Project SUR Sample name and description State Comments

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

05-03-17 0910 K. Keenan Fed - Ex 0.7 12346 170503 .01 |Rockingham WWTP NC
05-03-17 0950 K. Keenan Fed - Ex 1.0 12347 170503 .02 |Apex WRF NC
05-03-17 0950 K. Keenan Fed - Ex 1.2 12348 170503 .03 |Belews Creek SS NC
05-03-17 0950 K. Keenan Fed - Ex 4.1 12349 170503 .04 |Daikin Applied Americas NC
05-03-17 0950 K. Keenan Fed - Ex 0.3 12350 170503 .05 |Dan River CC NC
05-03-17 0950 K. Keenan Fed - Ex 2.4 12351 170503 .06 |Davidson Water WTP NC
05-03-17 0950 K. Keenan Fed - Ex 0.8 12352 170503 .07 |Dobson WTP NC
05-03-17 0950 K. Keenan Fed - Ex 1.2 12353 170503 .08 |James Loughlin WWTP NC
05-03-17 0950 K. Keenan Fed - Ex 0.8 12354 170503 .09 |Performance Fibers NC
05-03-17 0950 K, Keenan Fed - Ex 1.2 12355 170503 .10 |Roseboro WWTP NC
05-03-17 0950 K. Keenan Fed - Ex 0.3 12356 170503 .11 |Scarlett Acres MHP NC
05-03-17 0950 K. Keenan Fed - Ex 0.8 12357 170503 .12 |Sparks Road WTP NC
05-03-17 0950 K. Keenan Fed - Ex 2.0 12358 170503 .13 |Elementis NC
05-03-17 0948 K. Keenan UPS 10.5 12359 170503 .14 |Morehead City WWTP NC |Exceeded Temp. requirement
05-03-17 0950 K. Keenan Fed - Ex 1.7 12360 170503 .15 |AQWA NC
05-03-17 03850 K. Keenan Fed - Ex 1.7 12361 170503 .16 |Bladen Bluffs WTP NC
05-03-17 0950 K. Keenan Fed - Ex 1.7 12362 170503 .17 |Buckeye Terminals NC
05-03-17 0950 K. Keenan Fed - Ex 1.2 12363 170503 .18 |iInvisita - 001 NC
05-03-17 0950 K. Keenan Fed - Ex 1.2 12364 170503 .19 [Invisita - 002 NC
05-03-17 0950 K. Keenan Fed - Ex 0.1 12365 170503 .20 |Manteo WWTP NC
05-03-17 0950 K. Keenan Fed - Ex 0.3 12366 170503 .21 |Mayo Stream Electric Plant NC
05-03-17 0950 K. Keenan Fed - Ex 1.2 12367 170503 .22 |Pender County WTP NC
05-03-17 0950 K. Keenan Fed - Ex 13 12368 170503 .23 |Shearon Harris Plant NC
05-03-17 0950 K. Keenan Fed - Ex 1.5 12369 170503 .24 |[Shearon Harris E&E Center NC
05-03-17 0950 K. Keenan Fed - Ex 1.0 12370 170503 .25 |Washington WWTP NC
05-03-17 0950 K. Keenan Fed - Ex 1,2 12371 170503 .26 |PCS Phosphate, Inc, NC
05-03-17 0850 K. Keenan Fed - Ex 0.3 12372 170503 .27 |Woodlake Yacht Club NC
05-03-17 0950 K. Keenan Fed - Ex 0.3 12373 170503 .28 |TVA - Allen Fossil Plant - 001 N
05-03-17 0950 K. Keenan Fed - Ex 0.2 12373 170503 .29 |TVA - Allen Fossil Plant - Intake TN
05-03-17 0950 K. Keenan Fed - Ex 0.1 12373 170503 .30 |TVA - Allen Fossil Plant - Upstream TN
05-03-17 0950 K. Keenan Fed - Ex 1.2 12374 170503 .31 |Carolina Beach WWTP NC
05-03-17 1152 ). Sumner Dash Courier 0.3 12375 170503 .32 |OWASA - Mason Farms WWT? NC
05-03-17 1215 K. Keenan L. Keenan 4.0 12330 170503 .33 |lefferson WWTP NC
05-03-17 1215 K. Keanan L. Keenan 4.0 12331 170503 .34 |West Jefferson WWTP NC
05-03-17 1235 J. Sumner TVA Courier 2:1/1.7 12332 170503 .35 |[TVA - Sequoyah Nuclear Plant - 101 N
05-03-17 1235 ). Sumner TVA Courier 2.2 12332 170503 .36 |[TVA - Sequoyah Nuclear Plant - Intake TN
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BIOMONITORING CHAIN OF CUSTODY RECORD

s

Cﬁm‘t: TVA:

Rrofoot Nmné: Sequoysh NP Toxkity

Fasiltty Sampled: Sequogsh NP

ol

' Environmental Testing Soluion, Inc.
351 Depot Street..
Asheville, NC
2RB01
B283509368

Phone:,
Pak:

Deﬂve&dhy{.ﬁrﬂd One):
FedBx  UPS

Buig

SON101TOX

Colfoetion Detedhne

o

i

£nd

- BAIOE]

R L SR B AR 2 RIEPR T
a3, LEPRBs: SR B ' )
S Iy ‘ (X .
T R
T Kt
¥,
8

! -‘D"“’tjc‘ :v ‘A

BUN-INTTOX

Y .‘_ 7/?, g
RS

k-

[l

i sy NE | X | 118

are

Sample Sustody =13l i Fron Top-Down

 Recoiyed By Sigmiure.

ne. mmﬁ.i:

£5°

Y 8

-$o.m€..

T

§ex

»-;?féfj{/fuuf .

7/p35% et B b,

7S

040811 ALBC B

<S5
§-249-1% RS

Inistraotions: Clients ghould 11 in al) areas except thase in the “Laboralary Use® block. Binionhoning samples ste prescrved try storing. them at 6°C and shilpping them jn lce. The ol time for cach sample
1436 baurs from the time of collection, Therefore, please colleet and ship in such & way tha the laboratory will seceive the saingles with ample time to-inifiate ,
. pvemight an Friday via FadEx nr UPS must be marked for Baturday defivery or they wifl not arrive untlf the following Monday,.

lestirig within that. Sme frame, Samples shipped




R R
[

Whole Effluent Sample Receipt Log Page Sbo

v *Sample temperature performed using Sample Receiving Thermometer: SN 160928622
8 Date Time Received Received *Sample Project Sample PR——— po— R—
® Received Received by from Temp. (°C)| number number
a 05-05-17 0943 K. Keenan Fed - Ex 0.9 12347 170505 .01 |Apex WRF NC
o 05-05-17 0943 K. Keenan fed - Ex 0.1 12348 170505 .02 |Belews Creek SS NC
“h 05-05-17 0943 K. Keenan Fed - Ex 33 12349 170505 .03 |Daikin Applied Americas NC
g 05-05-17 0943 K. Keenan Fed - Ex 0.8 12350 170505 .04 |Dan River CC NC

05-05-17 0943 K, Keenan Fed - Ex 2.1 12351 170505 .05 |Davidson Water WTP NC

05-05-17 0943 K. Keenan Fed - Ex 0.3 12352 170505 .06 |Dobson WTP NC

05-05-17 0943 K, Keenan Fed - Ex 0.9 12353 170505 .07 [James Loughlin WWTP NC

05-05-17 0943 K. Keenan Fed - Ex 0.3 12354 170505 .08 |Performance Fibers NC

05-05-17 0543 K. Keenan Fed - Ex 0.4 12355 170505 .09 |Rosebhoro WWTP NC

05-05-17 0943 K. Keenan Fed - Ex 0.2 12356 170505 .10 |Scarlett Acres MHP NC

05-05-17 0943 K. Keenan Fed - Ex 0.3 12357 170505 .11 |Sparks Road WTP NC

05-05-17 0943 K. Keenan Fed - Ex 0.7 12358 170505 .12 |Elementis NC

05-05-17 1220 K. Keenan Dash Courier 0.4 12375 170505 .13 |OWASA - Mason Farms WWTP NC

05-05-17 1220 K. Keenan Dash Courier 0.7 12346 170505 .14 |Rockingham WWTP NC

05-05-17 1240 K. Keenan J. Brewer 1.4 12330 170505 .15 |lefferson WWTP NC

05-05-17 1240 K. Keenan J. Brewer 2.4 12331 170505 .16 |West Jefferson WWTP NC

05-05-17 1230 J. Sumner TVA Courier 1.1/1.3 12332 170505 .17 |TVA-Sequoyah Nuclear Plant - 101 N

05-05-17 1230 J. Sumner TVA Courier 0.9 12332 170505 .18 |TVA - Sequoyah Nuclear Plant - Intake TN

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




) Page | of 7

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

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

NPDES #: TN0026450
Project #: e

Dilution preparation information: Comments:
Dilution prep (%) 10.7 21.4 42.8 85.6 100 Each concentration was UV-treated
Effluent volume (mL) | 267.3 535 1070 2140 2500 for 2 minutes to remove pathogenic
Diluent volume (mL) 22325 1963 1430 360 0 Interferences.
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism source: In-house culture Randomizing template: | PALe Seuow
Age: < 24-hours old Incubator number and “C
shelf location:
Spawn date: od\-11\-\"\ Artemia CHM number: CHM914
Hatch dates and times: Q5-0k¥1 Vi0C T Drying information for weight
05-0L-\) 00D determination:
Transfer vessel information: pH= "\ 86 S.U. Date / Time in oven: 050 0ARD
Temperature= W%  °C Initial oven temperature: L) C
Average transfer volume: <025 mL Date / Time out of oven: [ag4p.11 043y |
Final oven temperature: le0-C
Total drying time: 2\ HoulS
Daily feeding and renewal information:

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

Time Analyst Time Analyst Time Analyst Qutfall 101 Intake
0 05-02-17 oLio| U ™ | Y 0832 W 0501.6D Viesot.o | oV
' 05-03-17 aend | A 1200 K | og4c| W \110S0L. 0> | 110S01-0Y | o118
’ - J ' ) v
| 05007 | owos | Y |wvos| y | ossol i [1osenas [vieseas [odwad
3 05-05-17 D\e\D [ A1s) { oss1| K 110503.33 17050 Bk, | o4-%-018
4 05-06-17 ons | U S| Y 0830 WU M0S0S. M1 | V0805.18  [08-01-\1
o — W e & 0 )
050717 |o™e | K Wi | K ASL| K [woseS .Yl | 11086518 | G5
- U )
o 0508-17 ows | )\ S | ok 08% | K nosos. 1N0%0S. 1§ | psegLai
1 -
7 05-09-17 ' ods | A\
Control information: N= CoweoRol_ Acceptance criteria Summary of test endpoints:
% Mortzlity: O1. £20% 7-day LCso 2 1001,
Average weight per initial larvae: 0.LAY NOEC 1007.
Average weight per surviving larvae: 0.A8 > 0.25mg/larvac LOEC S10067.
Chv 2 1007,
independent lC:s > ,w7-

Review by
¥aliey £, Keenan:

Vk./ Page 26 of 94 SOP AT20 — Exhibit AT20.3, revision 11-01-14
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Species: Pimephales promelas
Client: TVA / Sequovah Nuclear Plant, Outfall 101, UV-treated

Page 2 of 7

Date: 05-02-17

Survival and Growth Data

Day CONTROL 10.7% 21.4%
i A B C D E F G H I J K L
0 10 10 10 10 10 10 10 10 10 10 10 10
: o |to|1ol1o]to [ofto| to]iol o] olip
. (0| to|to|o]|m|to|lo [O]to]to |10 [(Q
’ (o |to|'o] w|to|to]| || |to|w
! o [ |/o|@ ||| | fid]o]|to]n
> o | 1ol 1ofrofto | O] oo |0 dv| O] (0
6 | o] o] ofm o] o]t o] 1ol 10w
! | Io|to]to fio [to | ™|tofroftofto] 0
A = Pan weight (mg) . o""*
I;::l);ycst():or code:T |V QLOSA W mg, 15.03 \S, 80 lw‘.g) lb-°5 (s.o1 | 14.4 S0 (M9 13uS 1545
Date: _ QU-22.1% 1ss
B = Pan + Larvac weight (mg)
Analy':t‘: e lﬁ e .88 | 331 |AA3S (A28 235 |43.07 |A%02 041 | a3 ALMS 205y 316
Date: 050010
C = Larvae weight (mg) =B - A
Hand calculated. 6. %2 11D . 903 .00 .04 1.0\ LT N30 (.00 [L. €4 1)
Analyst: \IX(
Weight per initial number of larvac (mg) \
= C/ Initial number of larvae h
N ~ n9 ~ N A
Hand calculated. \z)’\/ ‘\p ~2 ,\G, '\é, N O \,’90 £ f\o \} {\
i Analyst: 5 \ o o 0’ o o v} o’ 0' V) 0' 0’ 8]
Average weight per Percent reduction ¢
intiat number of | from control %) | -\ & oA | 0.3 | o.md | -2
I Iarvae(m&)

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

Comments:

Nelley £ Xeenan

i Page 27 of 94
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oy Page 3 of 7

Species: Pimeplales promelas
Client: TVA /Sequoyah Nuclear Plant, Qutfall 101, UV-treated Date: 05-02-17

Survival and Growth Data

Day 42.8% 85.6% 100%

M| N]J]o|[PlQ|IR|s|]T]JUu]|Vv |wl|X

0 10 10 10 10 10 10 10 10 10 10 10 10
' ol 1o rof|to]tofto]| wo|io|to|to] 0] to
s (D| 10| 1O | (D |ID (IO [(O | 10| (O] 1Q] (0| /D
3 10 (O |tO|[tOD)tO|[O |10 [0 JtO |t |10 | (D
A io | | (o] tof o] v [to | o o] wof 0] 10
; (oo o]t [rofio]rofto]o |0l |10
6 IOl ol 10ft1o]w|tOo]my|tdlw|m]t |10
7 o|lm|n|wo]w|to] to] ro]e [1o] 0] 10
:{E{E‘:’lj“'v::%m:n “tongquase 1530 1534| 1028|1605 | lv.2¢ |SAY IUA VAT 1460 [15.13 |144Y|IS. )

NS
Date: Od.221%

B = Pan + Larvac weight (mg)

nalyst: Mo ZI:‘U ! & A a%43| 4 X (o) 2196
sy 5L 2303 90| 228 |9 | 2395 [ M1 | 2.43] 3120 2100 | A0

C = Larvac weight (mg) =B - A

.67 [ LML[LeL (L. 89 |33 |04 (6.8 [ kb b4 o dd (L2 (LT

Hand calculated.
Analyst: )A

Vv
Weight per initial number of larvac (mg)
= C/ Initial number of larvae Al A i 5 o™ Al v > &, /\"\ n;\
Hand calculated. A \;b \.g. & \3’ "’g) ~ \‘? <> \g‘ N Q\'o g
Analyst: ¥ Q Q o 0 o v o' O O \v) Q
Average weight per | Percent reduction
initial number of from control (%) 0. m '-L \7- 0. b‘-q L\- \ 1- (o] -‘b-bﬁ &-"“ 7.
larvae (mg)

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

Conunents:

Kaliey £ Kevnnn
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e Page 4 of 7

Species: Pimephales promelas
Client: TVA /Sequovah Nuclear Plant, Qutfall 101, UV-treated Date: 05-02-17

Survival and Growth Data

Day 100% Intake Control — Non-treated

Y Z AA BB B DD EE FF GG | HH 11 JJ
i 0 | 10|10 ] 10f10]10]10] 10
! (ol o] 10101 |to]to] (O
? (o |io | to| o fo|to |0 |10
} 10| ro| | o] 10|00 |10
! (D| o (| 0] d |1 |/v |10
. o | to] |10 toftd |6 |to
6
10| 10| 'O 10| (O 0| /0|10
t L]
s |4t 10 (10 | 0] ©]a? |
A = Pan weight (mg)
Tray color code:: Id!ﬁl)o"& 1SA9| 1y V3 LMY lb. 5 |16.80 1582 ||5.89IS30
Analyst: A, ) ‘
Date: oM22-13
B=pP Ls weigh
.‘\nal)f:tl: il c;/g\;(mg) Mq‘) 0. 08 N‘B Mﬁj A%l2 A3.6S FORIR a:;aq
Date: [ CHIEES
C = Larvae weight (mg) =B~ A
Hand calculated. L.So (,.05 5-«“ b'g& L.3% .83 (L.30 "'b‘\
Analyst: 5‘
Weight per initial number of larvac (mg)
= C/ Initial number of larvae
~ 2 ol &
Hand calculated. \0(40 \D‘qu g\‘o \}‘L \'p’) /\c‘ w;’ \_\" |
Analyst: m o o o o vl Q’ v} o
Average weight per | Percent reduction Gy POt

initial number of from control (%) o s 'G\. o1. 0. 14 APPLCARL e

larvac (mg)

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

Comments:
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TVA / Sequoyah Nuclear Plant, Outfall 101

[
fri May 02-09, 2017
o
i R
HES )
A
- s i T
) Pimephales promelas Chronic Whole Elfluent Toxicity Test
‘g EPA-821-R-02-013, Method 10000
(1]
W o
o Quality Control
9.‘ Verifieation of Data Entry, Calenlations, and Statistical Analyses
b 4 Environmental Testing Solutions, Inc
£ ng ' ’ Project number: 12332
__Not for Compl A Internal Lab y OC
Concentratbon (%) Replicate 1aitiat numbrer of | Final number of tanvae| A = Pan weight B=Pans Larvar | Larvae weight iy | Welgght / Surviving Mean wegtht ¢ Coellickent of vanation | Weight 7 tnitis namber | Mear sorvival Mean weight / Cuefficient of Percent reduction fram
tarvay nun wehiht temg) “R-A oumbier wf Tarvoe (mg) | Sueviving aumber of AVEeas ntg ot swnrgiing o Bars ae by 1 Iitial number of | variation (s st contral (%)
Ly e () weanba v ot varvan} (%) tar e tmg) e s o ey
[T
cC 10 10 15 80 212 612 0632 0632
Control, [ 10 10 1582 2368 783 0.783 11,743 - ,
0696 92 97.8 0.679 106 Not applicable
Non-treated EE i D 15.86 216 630 0 700 = 0030 i waion
FF 1 10 15 70 2219 669 0 669 0 669
= =
A 1 10 15.56 2188 632 0632 0.632
Control, B 10 10 16 56 2179 723 0723 0723 . .
0698 63 1000 0,698 6.5 Not applieable
UV-treated c 10 10 1500 3238 732 0712 ' 071 .
D 10 10 15 80 2283 703 0703 0.703
3 ] 1 16 50 21 5 700 0.700 0 700
¥ 10 10 16.03 2307 704 0,704 0704
10.7% 069 18 0 o, . 0.3
G 10 10 501 22 02 701 0. 701 0.701 " e L
1l 10 10 44 2091 677 0677 0,677
] 10 10 506 2236 730 0.730 0.730
J 10 10 1444 2145 701 v 701 0 701
A% 0723 50 100.0 0.723 5.0 36
1A% K 10 10 1365 20.54 6 89 U680 0,689 oA l
3 10 10 1548 B0k 77 0771 0.771
M 10 10 1576 2263 687 1) 687 0687
N 10 10 1534 21.7¢ 642 0.642 0642
423 : < 0.669 3 = 100.0 0.669 . .
i 0 o 10 1628 296 662 0 662 . ’ 0 662 > 2 il
v 10 10 1603 2283 .84 0684 684
Q 10 10 16.26 22 §4 633 0633 0633
R 10 10 15.74 29 719 0719 0719
5.6% - 0 669 sS4 X 8. 4
e s 0 0 13,80 146 657 0657 0687 e b A 1
T 10 10 1627 293 6 66 0 666 0,666
U 10 10 14 80 13C 644 0644 0644
V 10 10 1517 21 6€ 649 0.649 0649
0%, 0639 § L X 5 3
100 W 10 10 1444 3073 637 0627 # ' 0627 o4 e ’ &4
X 10 10 1561 21 0% 637 0637 0637
Y 10 10 15.99 2246 650 0.650 0,650
3 10 o 1463 2068 6.05 0672 0 605
1%, | 0652 6.2 - 97.5 0,638 7 9,
% lonie AN 10 ) 1547 3043 506 5% ¢ 0.5% bt ¢ 2
[ 10 10 16.05 2203 (X1 0.688 0 683
Ouilalt 10} MSD Musnum Segeuficant Dsf¥erence
Dunneit's MSD value: 00511 PMSD Percent Micomum Swgnficant Difference
PMSD: 7.3 PMSD is 2 measure of test precision. The PMSD s the asninum percent dilference between the conrol and treatment that can be declared stanstically sigmificant in a whole effluent toxicity test
Intake:
Dunnett's MSD valae: 0,0605 Lower PMSD boond deternmned by USEPA (10th percentile) - 12%
PMSD: 8.7 Upper PMSD bound determuned by USEPA (%0th percentile) < 30%

Lower and wpper PMSD bounds wese detctomned from the 10ih aad Y0th percennle, respectively, of PAISD data from EPA's WET Intedlaboratory Vanabitiey Studv (HSEPA 2001a USEPA, 2001h)

USEPA 20014, 2000h Froal Report Interlaborniery Vanababty Stedy of EPA Shortasenm Chrome and Acute Whole EMluent Toocidy Tesi Mothods, Volumes | and 2-Appendix. EFA-821-B-01-004 and EPA-RZL- 301008 US Envionmenial Protecion Agency, Crsannas, O




May 02-09, 2017

Statistical Analyses

Environmental Testing Soluttons, Inc.

e
Larval Fish Growth and Survival Test-7 Day Growth

Comments: UV-Treated

Start Date: S5/212017 TestiD: PpFRCR Sample 10:
End Date: 5/9/2017 Lab ID: ETS-Envir. Testing Sol. Sample Type
Sample Date: May 2017 Protocol: FWCHR-EPA-821-R-02-012 Test Species:

TVA / SQN Outfalt 101
DMR-Discharge Monitoring Report
PP-Pimephales promelas

Conc-% 1 2 3 4

Non-Control  0.6320 0.7830 0.6300 06690
Uv-Control  0.6320 0.7230 0.7320 0.7030

Page 31 of 94

107 07000 07040 07010 06770 While hypothesis test resuits indicate a significant difference in growth
214 07300 07010 086820 07710 for the 100% Outfali 101 sample, the PMSD was below the lower bound
428 086870 06420 005620 06840 (12%) blished by EPA. Gui 2 in EPA 833-R-00-003 (June 2000)
856 06330 07192 06570 06660 Section 6.4.2 for determining the NOEC was followed, and it was
100 06440 06420 0.6270 06370 concluded that the hypothesis test yielded a Type | Error,
Intake 08500 06050 05950 0.6880
Transform: Untransformed 1-Tailed Isotonic
Conec-% Mean _N-Mean Mean Min Max CV% N t-Stat _ Critical _MSD __ Mean N-Mean
Non-Control 06785 09728 0.6785 06300 0.7830 10602 4
UV-Control 0.6975 1.0000 08975 06320 0.7320 6.497 4 A 0.7053 1.0000
10.7 06955 09971 06855 0.8770 0.7040 1.790 4 0.094 2410 0.0511 0.7053 1.0000
214 07228 10362 07228 0689 07710 5048 4 -1.190 2410 005117 0.7053 1.0000
428 06688 09588 06683 06420 0.6870 3145 4 1.355 2410 00511 0.6688 09483
856 06688 09589 06688 06330 0.7193 5445 4 1.352 2410 0.0511 0.6688 09483
100 06393 09165 06393 06270 086490 1.492 4 2.746 2410 00511 06393 09084
Intake 06348 09100 062348 05960 06880 6718 4
Auxiliary Tests Critical Skew Kurt
Shapiro-Wiik's Test indicates normal distribution (p > 0.01) 097487 0.884 -0.2395 063461
Bartlett's Test indicates equal variances (p = 0.14) B8.38396 15.0863
The control means are not significantly differen! (p = 0.67) 0. 44695 2.44691
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu_ MSDp MSB8 MSE __ F-Prob df
Dunnett's Test 856 100 925203 116822 0.05112 0.07329 0.00341 0.0009 001612 5, 78
Treatmants vs UV-Contral
Linear Interpolation (200 Resamples)
Point Yo SD 95% CL(Exp) Skew
1C05 42006 24500 17.808 122.928 0.4432
IcC10 >100
IC15 >100 1.0
1c20 >100 0.9 1
IC25 >100
Ic40 >100 o
1C50 >100 074
o 064
€ 0s
& p
& 04
&
x® 034
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00 @00~
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TVA / Sequoyah Nuclear Plant, Outfall 101



TVA /Sequoyah Nuclear Plant, Outfall 101 - Intake
May 02-09, 2017

Statistical Analyses

3 i Tasting lnc.
Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 51212017 TestID: PpFRCR Sample ID: TVA / SQN Qutfall 101 - Intake
End Date: 5/9/2017 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2017 Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephaies promelas
Comments: UV-Treated
Conc-% 1 - 3 4

Non-Control 0.3320 0.7830 0.68300 0.8690
UV-Control 0.5320 07230 07320 0.7030

10.7 0.7000 0.7040 0.7010 0.6770 While hypothesis test results indicate a signiﬂcant difference in growlh for
21.4 0.7300 0.7010 0.6890 0.7710 the intake sample, the PMSD was below the lower bound (1 2%) established
856 05330 0.7190 06570 0.6660 determining the NOEC was followed, and it was concluded that the
100 0.5440 0.6490 0.6270 0.8370 hypothesis test yielded a Type | Error.
Intake 0.3500 0.6050 0.5960 0.6880
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical WMSD
Non-Control 0.5785 0.9728 0.6785 0.6300 0.7830 10.602 4
UV-Control 05975 1.0000 06975 06320 0.7320 6.497 4 »
10.7 0.8955 0.9971 0.6955 0.6770 0.7040 1.790 4
214 07228 1.0362 07228 06890 0.7710 5048 4
428 06688 0.9588 0.6688 06420 0.6870 3.145 4
856 00688 09588 06688 06330 0.7190 5.425 4
100 0.8393 0.9165 06393 0.6270 0.6490 1.492 4
*Intake 0.5348 09100 06348 05960 0.6880 6.718 4 2.017 1.943 0.0605
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Tes: indicates normal distribution (p > 0.01) 0.95314 0.748 -0.4316 -0.9929
F-Test indicates equal vanances (p = 0.92) 1.12947 47 4683
The control means are not significantly different (p = 0.67) 0.44695 2.44691
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differencas 0.06046 0.08668 0.00788 0.00194 0.09028 1.6

Treaiments vs UV-Control

Dose-Response Plot
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08 i
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; s Page 5 of 7
; Species: Pimephales promelas Date: 05-02-17
Client: TVA /Sequovah Nuclear Plant, Outfall 101, UV-treated
Daily Chemistry:
| Day
(Analyst identified for cach day, performed pH, D.O. and conductivity measurements only.)
-, 0 1 2
{ Analyst "~ I}' I~ . o &
Concentration Parameter BE SR A [ e aoan e
pH (S.U.) 3.4 Y 43 % oy Yus eouv
i DO (mg/L) q.a! ’} 0 ’-)-.q w-@ 49
Conductivity FEREn e
CONTROL “LTLZ.".‘.’“.’I;’ 3z e e 325 =] 59
o n - o o) N
| UV-treated | (10 cacouy L\ s | o 2| \»A‘ :
*Hardness T AR (3 o DR S ,\ N
(mg CaCOy/L) && g 8 b i3 ' i
*Temperature (°C) -1 b Wl -\ 2.4 .
‘» pH (S.U.) (=915 Q;?q 8.4 I}.\a\ 20% 358
DO (mg/L) 9 r 14 0. e .\
10.7% Conductivity 309 B AT, 3le o Nl 30 el &
(pmhos/cm) { 5 e K 15 o R os
i “Temperature (°C) M.§ :E-\.Q IR e O | .4 Ll
pH (5.U,) 8.1y No¥ | 2.0 el 608 | NSY
y DO (mg/L) e Ya) ") 34 w3 2 L.
21.4% Conductivity e L m : ¥ i O B
] (umhos/cm) 29\ A el 2 K Zq?. e WAL
“Temperature (°C) . £ - A7) 4.7l 150 M.
pH (S.U) 2 ’iﬂ 0% | Q.0 Y\ 808 ASY
DO (mg/L) }a % 14 0.\ 6.0 ©s
42.8% Conductivity 2 %
(umhos/cm) 200 %9? AR TR 2&0 LI
*Temperature (°C) iy - & '\_‘{ ﬁ - & ~\.S R Yle) e
pH (S.U.) ZXES Y05 2.\ ) 8N | XS}
DO (mg/L) 80 IS 39 02 2.0 L}
85.6% Conductivity RO NT A PER
180 A Q\ | e :
(umhos/cm) s &0 Bl
_! *Temperature (°C) ™4 w4 4.9 M. 5.0 . b
pH (S.U) 8.5 204 8.05 15l 8.04 .S
, DO (mg/L) @0 VS A4 w.2 ©.0 ©v.&
Conductivity o , ! - b
‘ (pmhos/cm) “(D il z “@b : | Lo
. *Alkalinity ST R et T
| 100% (mg CaCOy/L) SA A DO [SPRSE G : 3
| *Hardness e TR | B A R
) (mg CaCO3/L.) l’V\ ATy Y A AT R, Ll L AR
*TR chlorine (mg/L) | < 0.10 2 1SR Theanas] <0.,)0 3. Tt ]
J, *Temperature (°C) 5.0 14-€ .9 M. AS.\ ’;'-q e
pH (S.U.) 8.7 noas 805 || QM 8,03 X}
DO (mg/L) 8.l ‘3. 8.0 v 8.0 i va
Conductivity i AT ot R
(ytmhos/cm) “ﬂ3 R A s CA I lG@ b e
100% *Alkalinity i eae| [eer =R fer et g
Intake (mg CaCO;/L) (9\ s DI IR [T 2 £ 50 % S ‘OS
*Hardness £ e SRR SRR
(mg CaCO3y/L) (b“l AT Sl Ll Ay b
*TR chlorine (mg/L) Q.10 Ze T ] <0.10 e
*Temperature (°C) 4.4 14 4 ™A 4.5 1S4 .4
Initial Final Initial Final Initial Final

mperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page |.
dness and total residual chlorine performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this hench sheet

et 5 \.. Total residual chlorine was performed on non-treated Outfall 101 and Intake samples
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Species: Pimephales promelas

Date: 05-02-17

Client: TVA/Seguc xah Nuclear Planti Qutfall 101, UV-treated
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only.)
3 4 5 6
Analyst [~ T B ] pe N A W A A A~
Concen- Parameter ; = : . ; : e 2 ;
tration 2 e 5 7
pH (S.U.) p.oS 321 $.10 Vs .43 &.1M A5t
DO (mg/L) Qo 273 %2 | @S 14 XY nNAa .2
Conductivity T 3
CONTROL (p%lllholsc/clnl')) 32..L9 S\L 3 r']' 32 \
UV-treated ;;]\;kégggi/u " \DL .‘1:'“ & \é-"'-\ O 3
*Hardness = : .
(mg CalCO_:/L) S b x : \ g :
*Temperature (°C) .& - . K -l ‘\ ~\-1\ }"‘\ ™M -2 T T
pH (5.U.) OO | 3.3y §a2- | 31 803 || %o B.a\e PYG!
— DO (mg/L) 0.0 1.%F <.\ b 8.0 s 1A 2
7% Conductivity - o
(;::ht;lsjc'm)) 210 9 || 3o+ 305 3
*Temperature (°C) A .5 M.q - L€ - M4 4
pH (S.U.) 6ot | 333 | s Y | g 163 | e\ 4O
- DO (mg/L) 8.0 7 2.2 L. 8.0 o 29 U, \
4% Conductivity : }
(utr':h(:lsc/c‘ml)) ﬁolw 33 5 aql-} s de i 2°‘3 .
*Temperature (°C) -%. -0 WS S-0 b ~4.4 -3 K.0 ~A M
pH (5.U.) Y08 | 13% <01 | Aol e.0% 2.04 ZXYe) 4a
PR ELTTCTTE 80 1.7 % 0.8 80 LX) 14 ©.0
8% Conductivity ' 2t :
(;;?I):sc/c'r:;)) alﬂ l &gg S ﬂUS - 35(9 .
“Temperature (°C) 1S -0 s 5.0 M. b .9 W\ S 1S-0 WL
pH (5.U) 1429 23F | S0 1359 | pou | RO0 | .4 1
DO (mg/L) 2] ks 4y XV é.l b0 14 0.0
85.6% Conductivity : S 3
(u(l’:h(:;c/cr::)u lq 3 : \g? : \qa Rl l q | i
*Temperature (°C) K.\ - b 1. 0 ™A w.4q 4| 8.0 e
PH (5.U.) 803 | 73v 30% | 45¢ | oouw 103 | 8.4 MO
DO (mg/L) 8.0 T 2. ¥ 8.0 Q% 80 249
Conductivity
( unl:hols‘;c.x:\')) | \D"}’ "{ S- L Uq ‘ L w
o *Alkalinity i
100% (mg Cz:ga-JL) b« . : :
*Hardn : FEEEY
(mg x'CaICc(s)s‘/L) b L ! ‘ g : S
*TR chlorine (mg/L) | /0.0 e : Yo £ F i)
#Temperature (°C) S-1 .S 1S ) - S 1S.0 O U B N ™.
pH (5.U.) 8os | 33% ot | Yw2 | 80 | Q4) 8.8 Y46
DO (mg/L) 80 T 1.9 [ 8.0 3 a4 9
Conductivity G KE R
( ;::::hc";;c'nx') ' l v 9 g | ?‘D i R ‘w’}
100% *Alkalinity :
Intake (mg CaCO/L) L\
*Hard
(m:rCz:(]:cés:JL) 10 Et e
*TR chlorine (mg/L) : : 00O : = fe s s : S i -
*Temperature (°C) B.0O A EA .\ 1%:71 ’)§__O 2wl S s. 1 .5
Initial Final Initial Final Initial Final Initial Final

'"::::’:,Tc uperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information table located on Page 1.
weney ¢ xegyikalinity, hardness and total residual chlorine performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet

. Total residual chlorine was performed on non-treated Outfall 101 and Intake samples.
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Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant, Outfall 101, UV-treated Date: 05-02-17

Daily Chemistry:

Day
(Analyst identified for each day, performed pH, D.O. and conduclivity measurements only.)
0 1 2
Analyst Ao N N, A . A
Concentration Parameter s ol TABEAT AR g TR e | T
pH (S.U) 8.2\ 192 2.0 Lo 8. 1352,
Control DO (mg/L) +49 Y5 33 2. +F ..
Non-treated Conductivity (pumhos/cm) 22\ : A2 : =D 3Q Vs
*Alkalinity R =3 s,
(mg CaCOs/L) L\ : dnig o - SO -
*Hardness : : v : By
(mg CaCO;/L) g4 o & g€ 8 : AR,
*Temperature (°C) 7-"\;\ . & 4.1 =\ S w1 e
- Initial | Final | Initial ] Final Initial ]| Final |
Day
(Analyst identificd for cach day, performed pH, D.O. and conductivity measurements only.)
3 4 3 6
Analyst | A or,b' s al W o W W W
Concen- Parameter A ] 3 ] : ; ' : Pt St [
tration i N (et ) i ) Syt || AR Yt L . ke
pH (5.U.) 8.3 332 oy 1M | 84S 204 | 9.2 J4a
Control | DO (mg/L) - 7% 1.2 oA 17 | e 14 [Xe)
Non-treated | Conductivity ) 3 3
(umhos/cm) 32,U . : 3)’4’ >3 32\-( 57‘0
*Alkalinity 2] DR %
(mg CaCO;/L) [k M| o> 3 g . : \f'\
*Hardness T 28 HE AR U
(mg CaCOs/L) ps . b , £ 0 L] \f 3
*Temperature (°C) —d.b .4 W e -S| WL S & .-
) | initiatl | Final | Initial | Final | Initial | Final Initial | Final |

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

Independent

Bauiqw by

Kalley E. Xeenan
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TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated
May 02-09, 2017

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

Daily Chemical Analyses

i Testing Sohations, inc. Project number: 12332
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5§ Day 6
Initial Final Initial Finunl Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.21 7.92 8.10 7.66 8.08 7.53 8.13 7.83 8.08 7.54 8.15 7.84 8.19 7.49
DO (mg/L) 7.9 75 &% 7.2 7.7 6.6 1.7 7.8 7.8 6.4 7.7 7.6 7.8 6.0
Control, Conductivity (pmhos/cm) 321 328 319 326 317 324 320
Non-treated  |AlKkalinity (mg/L. CaCOy) 61 62 63
Hardness (mg/L CaCO,) 88 82 86
Temperature ("C) 24.7 248 24.7 24.5 247 246 24.6 244 246 24.3 247 24.5 248 244
pll (SU) 8.19 7.93 8.06 7.65 8.06 7.69 8.05 7.81 8.10 7.55 8.06 7.83 814 1.5%
DO (mg/L) 79 7.6 79 6.8 79 7.2 8.0 7.7 8.2 6.5 79 7.5 7.9 6.2
Control, Conductivity (umhos/cm) 3 325 319 326 312 317 321
UV-treated Alkalinity (mg/l. CaCO;) 6l 64 62
Hardness (mg/L CaCO,) 88 80 88
Temperature ("C) 247 24.6 24.6 24.7 248 24.2 248 242 24.8 244 24.7 244 248 242
pll (SU) 818 7.89 8.09 761 8.07 7.58 8.06 7.74 8.12 7.54 8.09 7.84 816 7.49
DO (mg/L) 7.9 7.6 1.9 6.7 79 7.1 8.0 9.7 8.1 6.6 8.0 7.5 7.9 6.2
10.7% Conductivity (umhos/cm) 309 318 306 310 395 304 305
Temperature (“C) 248 249 24.7 24.7 249 244 249 24.5 249 24.6 24.8 24.4 249 244
pH (SU) 8.16 7.87 8.10 7.61 8.08 7.57 8.04 7.77 8.11 7.56 §.08 7.83 8.17 7.48
21.49 DO (mg/L.) 79 7.6 7.9 6.7 79 6.6 80 7.7 8.2 6.7 8.0 7.6 7.9 6 |
e Conductivity (pmhos/cm) 291 305 292 296 283 297 293
‘Temperature ("C) 24.8 24.7 4.7 24.7 25.0 244 25.0 24.5 25.0 24.6 249 243 250 244
i (SU) 8.14 7.87 810 7.61 8.08 7.87 798 7.77 8.09 7.54 809 7.84 818 7.49
42.8% DO (mg/L) 7.9 7.5 7 6.1 8.0 6.5 8.0 1.7 8.1 6.8 8.0 7.6 79 6.0
s Conductivity (nmhos/cm) 260 267 256! 261 250 263 256
Temperature ("C) 24.8 24.9 248 245 25.0 24.6 25.0 24.6 250 24.6 249 24.5 250 242
pll (SU) 8.13 7.85 8.11 7.59 809 7.57 7.99 7.77 8.10 7.58 8.04 7.86 819 7.49
85.6% DO (mg/l.) 8.0 7. 7 6.2 8.0 6.7 8.0 7. 8.1 6.6 8.1 7.6 7.9 6.0
SRS Conductivity (pmhos/cm) 186 191 186 193 187 193 191
Temperature (°C) 249 24,9 249 24.7 250 24.6 25.1 24.6 25.0 24.7 249 24.2 25.0 24.2
pll (SU) 8.15 7.84 8.05 7.51 804 7.56 8.03 7.76 8.04 7.56 8.06 787 8.19 7.48
DO (mg/L) 3.0 7.3 7.9 6.2 8.0 6.8 8.0 17 8.1 6.7 8.0 7.6 8.0 5.9
Conductivity (pmhos/cm) 160 165 160 167 165 169 166
100% Alkalinity (mg/L CaCO;) 59 65 69
Hardness (mg/L. CaCO,) 04 66 06
*Total Residual Chlorine (my/L <0.10 <0.10 <0.10
‘Temperature ("C) 25.0 24 8 249 24.8 25.1 24.6 25.1 2.5 25.1 24.5 250 24.2 25.1 24.6
1 (SU) 8.17 7.85 8.05 7.64 8.03 7.53 8.05 778 8.07 7.62 8.07 791 8.18 7.48
DO (mg/l.) 8.1 76 8.0 6.9 8.0 6.9 8.0 7.6 7.9 0.6 8.0 77 79 39
Conductivity (nmhos/cm) 163 165 158 168 161 170 167
100% Intake  [Alkalinity (mg/l. CaCO;) 6! 65 67
Hardness (mg/l, CaCO,) 64 66 70
*Total Residual Chlorine (mg/L <0.10 <0.10 <0, 10
Temperature ('C) 249 249 249 24.5 25.1 244 25.0 24.6 25.1 24.7 250 24.5 25.1 24.5
*Note: Total residual ehlonne was performed on non-treated Outfall 101 and Intake samples

File: sqn101_050217chem.xlsx
Entered by: J. Sumner
Reviewed by:
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« Invisamenal Testing Seluiont Inc.

Page 1 of 7

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

Client: Tennessee Valley Authority County: Hamilton
Facility: Sequoyah Nuclear Plant Outfall: 101
NPDES #: TN0026450
Project #: ISy
Dilution preparation information: Comments:
Dilution prep (%) 10.7 214 42.8 85.6 100
Effluent volume (mL.) 267.5 535 1070 2140 2500
Diluent volume (mL) 22325 1965 1430 360 0
Total volume (mL) 2500 2500 2300 2500 2500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color: _G_(l___eg,d
[b?cnll:ta;? times organisms were born @S-\ 0W1S TO 0AQD incubator number and shelf 28
Culture beard: N B-1 A 5B i
Replicate number: | ! 2 |34 5 )6]7]8])°9 |10 . p
Culture board cup number: | 30| 3% 38 %\' ARELILINI] 12 FWE b o\
Transfer vassel information: pH= .89 S.U. Temperature = 5.4 °C . ) "
Average transfer volume (mL): 0.03 mL Selenciatrinn baich 0S-ov n
Daily renewal information:
Day Date Test initiation and feeding, MHSW Sample numbers used Analyst
renewal and feeding, or batch used Qutfall 101 Intake
termination time
0 |os0217 0416 VUM | LTosen. ey | M0S0Y.0M A
P os0317 08> MR | 0S0\. 0D | \veser.0N | H
2 03-04-17 0814 oAttt B s od-aS [ VoS Un N {
3 [ os0s17 0420 ON2e1d | osonAS | eson.3k | Y
! 05-06-17 04 3% 0s-ov | 110505, | 110505 .18 p
° | 050717 0f30 05-GLA1 | 1110505.1% | t10S0s.1& X
8 |os-0s17 082\ 0S-0L11 | 110sps. | vloses. R | KA
7 | 05-09-17 ot o
Control information: Summary of test endpoints:
Control-1 Control-2 Acceptance criteria
% of Male Adults: 01. 07. <20% 7-day LCs 2 10061,
% Adults having 3™ Broods: [{xa) P o071, > 60% surviving adults NOEC L0017,
% Mortality: QL o1 <20% LOEC > 1007,
Mean Offspring/Female: 3.2 3L 2 15.0 offspring/female | ChV > 1007,
% CV: M7 s.§7 <420% ICss _ 2101

Indegendent
Review by
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Species: Ceriodaplinia dubia

Client: TVA /Sequovah Nuclear Plant, Qutfall 101 Date: 05-02-17
CONTROL-1 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O ) O [») O O O (o) o| O
| Adult mortality ] e ) N =l s | s , o | =
2 Young produced (@) ) (@) (@) &) (@) (&) O A 10
Adult mortality | | | T - . — N [
3 Young produced o) (@) OO O] © O O @) (@)
Adult mortality , A - ; L L0 L VI [ W | S _
4 Young produced [ | i .Y < S S (&Y S =) <
Adult mortality . “ L (- L Sy - |
35 Young produced e t\ \Q VL | VL 15 1 VO 1 Q (Y 1\
Adult mortality - L [ L | | - L
6 Young produced O O (@) 8 O O O O O (@)
Adult mortality N I N == ] s — W

7 Young produced ¥ L 1L W LX) VS g | e 1 ™ 1 G
Total young produced A S 278 ) A xS A0 k. % o Sy A
Final Adult Mortality T~ |~ v ~ | ~ |~
X for 3™ Broods Mol Y~ f | < < Y| 3K ~< S<
Note: Adult mortality (L = live, D = dead), SB = split brood (sirgle brood split between 1wo days), CO = camry over (offspring carried over with adult during transfer)

Concentration:
% Mortality: O-{.
Mean Offspring/Female: A T T
conc: 10.7% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 G 7 8 9 10
I Young produced O O O (-) 0 O O (@) O O
Adult mortality | Y ] N8| AL (- (- — j |
2 Young produced o) [ (@) Ry Q O O (@) O] 0
Adult mortality | | S Y | - | - L
3 Young produced O O [®) O O O [@) O [8) (@)
Adult mortality L] A O o | _ | 4 | T | - L
4 Young produced S ] < [y 3 ) =1 =l s g5
Adult mortality | L. C |- | | U , v | L
5 Young produced VL vv |\ - \4\ AL VL W\ \
Adult mortality T R W , = - = , 5 = T [ Y
6 Young produced (8] [9) O o) O Q O 0O (») O
Adult mortality N | s [ % o | X [N . \

7 Young produced 1 1§ [ WM V8 A ) \ o \4 \S= i
Total young produced 3\\ 3| 3\ A\ 33 31 _) as 31 3\
Final Adult Mortality U UL L — = LN L ™
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring cartied over with adult during transfer)

Concentration:

% Mortality: O1.
Mean Offspring/Female: 32.8
% Reduction from Control-1: | =S, \{,

ncependent
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:' Emdrmnmer tal Terting Sehutiant Ine. Page 30f7

Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plant, Outfall 101 Date: (5-02-17
conc: 21.4% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0 0O (@) @) O O O O O (@)
Adult mortality .- N ] ] ] — — |
2 Young produced [®) o) (@) (®) O (@) (@) @, (@) O
Adult mortality L (- “ L . | - L
3 Young produced F=3 8" O 6 @) [o) O (0 O 0O
| Adult mortality | S o L - , O Yos ) S . j , 1
4 | Young produced < Ko \—\ S\ = S -\ ~\ < o
Adult mortality . ! A L - ~— | — — |
5 Young produced AN vy ARSI -1 Y AL A \\ ™~
Adult mortality o L i - N . e | R | W .
6 Young produced D (o) (9 O O 6 ®) (@) O O
Adult mortality e | N N Y | - — K= L ) S T
7 Young produced s S Vo \ [\ 1S]) q 1\
Total young produced F\ (e 3‘ ) 37 —b‘\ ES Ny L 3‘\
Final Adult Mortality L " . ool A L
Note: Aduit mortality (L = live, D = dead). SB = split brood (sing-l.:-hrood split between two days), CO = camy Mn’nc carried over with adult during fransfer).
Concentration:
% Mortality: Q.
Mean Offspring/Female: 3 6
% Reduction from Control-1: | ~=1,1L,
conc: 42.8% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
t Young produced O O O (@) O [8) & (@) @) O
Adult mortality w \ . | |- - - | L
2 Young produced () 0O O O [ (&) Q O Q O
Adult mortality - el " | - LW - N L
3 Young produced 6 O O O | O O (@) O O &)
Adult mortality ) L [ A 1. , L - (- | g
4 Young produced 4 [ S S v\ =Y S | £ 1| S
Adult mortality Vel s | - L L . N T L
5 Young produced e T RN ERNE {0 MU avs | v vy
Adult mortality Ll L w o Ao, , S | hl &
6 Young produced (9) O O & O le) 0 0O QO
Adult mortality U PR " . |- - | - — = | -
7 Young produced 1% | 1R oA § S [ q WL 1S | & 13
Total young produced 2% Al r S G G T Y. Al | 3§ 3\.‘ 3(‘, 35
Final Adult Mortality el N — ~_ Vs e | TN ] N ) N
Note: Adult morality (L = live, D = dead), SB = split brood (single brood split between twe days), CO = carry over (offspring carried over with adult dunng transfer)
Concentration:
% Mortality: O1.
Mean Offspring/Female: 3NN
% Reduction from Control-1: | = (D.37.
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Species: Ceriodaplhnia dubia

Client: TVA /Sequovah Nuclear Plant, Qutfall 101
cone: 85.6%

Page 4 of 7

Date: 05-02-17

Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
! Young produced Ol O (@) [e) ) @) (@) O O] O
Adult mortality wl N L | \ L W
7 Young produced O (@) &) (@) 0O O (@) [®) (@) )
Adult mortality A L I — -— — — | & - |
3 Young produced o O (®) O O ) (&) ) O O
Adult mortality O Y T R — — Lg: |- . N
4 Young produced o S S L} ~\ o < S > ‘\
Adult mortality L . Y ) T | e | N N (.
5 Young produced AR v | v\ A\ Y=Y l-\
Adult mortality - “ “ S = s - — ot B
6 Young produced O o) D O O &) O o O )
Adult mortality e e , | S I S [\
7 Young produced A8 | \& % 19 4 20| \& 1O | N\
Total young produced =\ (3RS ‘b\.\ 3K AL D 3 3:8 a3k | 34 T T
Final Adult Mortality . . - o — o — — A

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

Concentration:
% Mortality: Al
Mean Offspring/Female: 224
% Reduction from Control-1: | —A§ ,\T.
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [ O O (@) (@) (@) (@) O (e O
Adult mortality , | w [ k_ L . Wl O\
2 Young produced O 5 @ @) @) O O (@) CD1==== @)
Adult mortality A e | A T , N \__ ) N | N
3 Young produced O O O O @) O 5 O O O
Adult mortality ) VI [ | , | C L
4 Young produced (uY S S [ S |7 (98 S L <
Adult mortality I i, — N j . & - — “
5 Young produced v v VL | v S [ '\ N
Adult mortality “_ . . , T [ - — (- N
6 Young produced O 0O o, O O ® @, Ol 0 10O
Adult mortality [ | I , B L o | |
7 Young produced | 4\ | v1 | 1§ 18 | v€ 20 A 8 Wl A
Total young produced 38 | 3 | 31 AL | 31 % q 234 g AR e
Final Adult Mortality - S L "y [ . TR L
Note: Adult mortalily (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over [offspring camied over with adult duning transfer)
Councentration:
% Mortality: [e}}
Mean Offspring/Female: 2o . ¢
9% Reduction from Control-1: |~ \1.4 [.

independent

Raview by

Keiley £ Keenan:

jpes Page 40 of 94

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



P pr—_—
—-— e
ot {

- (avimaments! Tesung Sohstiont, Inc.

Species: Ceriodaphnia dubia

Client: TVA /Sequovah Nuclear Plant, Qutfall 101

Page 5 of 7

Date: 05-02-17

CONTROL-2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O @) @) i [®) O O (@) O
Aduit mortality . . | B, p e I \— — . | -
2 Young produced (@) [®) @) e O &) (&) (@) (@) O
Adult mortality w | V— [ o o | .
3 Young produced (&) ») Ol 5 O Ol O O O 0O
Adult mortality Ll o s | N b S . Nama] Koo sl R
4 Young produced Y | e < - [SUN R g [
Adult mortality — | ey F W . (- S | — o
3 Young produced v v VS \ Fb \ \L | 10| \O 1O | W
Adult mortality O]l ul W] N~ [\ — [
6 Young produced O O o) [®) (@) O O O O
Adult mortality | L “ , O '] Yo R S _
7 Young produced A1 s \S \i \ & \ SL 1 \8 1S |16
Total young produced an 3\ 2 3\_\ 3\\ 3\ 14 3 30 S \
Final Adult Mortality — s e - N e - - L~ L
X for 3 Broods XK | SLT S| > &% S, 7 | >

Note: Adult monality (L = live, D = dead), SB = split brood (sirgle brood split between two days), CO = carry over (offspring carried over with aduit during transfer).

Concentration:
% Mortality: F &1
Mean Offspring/Female: S\
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 i § 8 9 10
1 Young produced O O O 6 O O O ) O @)
Adult mortality Ll ol N S N | N e N .
2 Young produced C O (&) [®) O (@) & O O @)
Adult mortality L__ — | - — | S T "N (. Nl A
3 Young produced O (®) O O O O (@) O O r
Adult mortality . e | i | - | O s ] b I
4 Young produced L (VS S (9 ! oy | S S ?
Adult mortality L. Ll Sl N — Nee , . - (-
5 Young produced 13 I\ \\{ Ukl I g A 'L 1 \‘l 1L vH 1\
Adult mortality Tl Al = ] S | N e U O
6 Young produced D [®) O ) 6 o O 6 6 O
Adult mortality ] L o u - [ Ol C |
7 Young produced \4 1 r\ ‘a‘ x f\ \ﬁ \ ﬂ S 1 | u°=‘
Total young produced 28 S| A a1 | as AV | AV | | [ | d
Final Adult Mortality ] o | - —] = O
Note: Adult monality (L = live, D = dead), SB = split brood (singic broed split between two days), CO = carmy W—_
Concentration:
% Mortality: (e}
Mean Offspring/Female: 3.6

o Page 41 of 94

% Reduction from Control-2:

—

SOP ATI1 — Exhibit AT11.2, revision 11-01-14




¥6 J0 Zy abed

Environmental Testing Salutions, Inc

TVA /Sequoyah Nuclear Plant, Outfall 101
May 02-09, 2017

Verification of Ceriodaphnia Reproduction Totals

Control-1
Replicate L -
Dy T T2 131 3]ls]6] 7319 Tw] ™
1 olofJoeloloJololofloloao 0
2 0 0 0 0 0 0 0 0) 0 0 0
3 olofolololololv]ofo 0
4 4l el Al s[5t sl sl s3] s 46
s wlnlwlnloelilwlw]ii] 112
3 0o lolololojJolJololou]lo 0
7 1616l il sl stz el il al e 154
Total 30 [ 332830 n[35]3]52[30]3n 312
10.7%
Replicate L .
Day T T2]3]3lsle] 7189 [w] ™
1 o JofloloJoloJolololo 0
2 ojlololololololololo 0
3 0] o]Jololo]Jolo|lo|lo] o 0
4 s | a5 3] s a1 als5]s 44
s Rl mwlwl ol ]l 2ti1]2 123
3 o lolololololololo]o 0
7 il sl o5 161
Total ERESEERERENEREAENE 328
21.4%
Replicate number -
Dey T 121313156l 7189 w] ™™
1 o JolJoloJojJololofJo]lo 0
2 o JolJolJolololololo]o 0
3 o foJololoelololoflo]o 0
4 sl el alaslals]alalaTe 46
5 [N IR N EN T I TN 121
' 0 O 0 0 0 0 0 0O 0 (] 0
7 wl sl sl s o717 169
Total 37 (36|31 |33 32{3]n]afn]i 336
42.8%
Replicate L "
Dsy T T 21 3] 315 [e] 7T 819w}
1 oJoJoloJolololololo 0
2 o JoJoloJololoflololo 0
3 o JoloJoloflolololofo 0
4 4 5 5 3 4 4 5 6 5 S 48
s [E8 5 EN S TR T TN R N N 125
6 olo]lololololJololou]lo U
7 W a8 | 20 s s [ 1o 16| 15 19} 15 171
Total ENEREAEEEIEEIETERED 344

85.6%
Day Replicate number Total
1 1 23T als[e 71 cslolte
] 0] o]o]lo]lolo olo]olo 0
] 0]l o] ojojlolo oJo|lolo 0
3 0o lolololo]lo ololo]lo 0
3 6| s | sl 6] a6 s|s|s 4 51
5 13 ] 12 | 14| 31 0] 13 33| a]u 127
3 0| o0]olo]le|luo o]Jolaolo 0
¥ 8] 18] 5] 9] 17| 9] 0] 8] 30] 17 181
Total 37 ) 35| 34| 38 | 32| 38 | 3B | 36| 39| 32 339
100%
Day T T2 131 alslelil8]s]w] ™
1 0ol o]lololo]lolo]o]lolo 0
2 0l olololo]lolo]olo]o 0
3 vt | o]o|lolojJololo|lo]o 0
1 4 | s 5] 6] slo] 6] 5|64 52
5 3] 1] 1] el Bla]lulirln 129
6 0 ] olo]loJololoJo]lo]o 0
7 21 | 17 | 18 | I8 | 18] 20 ] 10| 19] 30| 17 187
Total | 38 | 36 [ 37 [ 36 ] 373030 [35] 333 368
Control-2
Replicate numoer .
Day T O O N N A A A T
1 olofloJololofolJolo][o 0
2 0loloJololoJloloJolo 0
3 0 JoloJlolo]lololo]o]|o 0
] a | 4 a4 6] S da]d] a4 44
5 2 lual ]l wlio] o] 114
3 0 0 0 0 0 0 0 (] 0 0 0
7 17 115 | 15 15 | 8] 5] [ i8] 15] 16 158
Total 33 | 31 32 1 34 | 34| 3 28 1 321 30 ] 31 316
-3
100% Intake
Repli nam ber "
oy T T2 13141516l 71819 ] "™
1 ojJololololololo]o]o 0
2 0l nlojloJolololo]o]lo 0
3 o JoJolo]lololuvlo]o]lo 0
3 61 6| 5] 6| 4afalals|s]s 50
s Bluluwlelloelwl]l]lu 124
[ vjuluv|luluoujoluololo]lo 0
7 W 17117 ] 9] 19151 19]i5] 6] 16 172
Total J 38 | 34 36| 373531 [ 373234 32 346




TVA / Sequoyah Nuclear Plant, Outfall 101
May 02-09, 2017
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)

) e T T Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
)
Q EPA-821-R-02-013, Method 1002.0
(1]
N
W
2 Quality Control
‘g = Verification of Data Entry, Calculations, and Statistical Analyses
Environmental Testing Solutions, Inc.
Project number: 12332
Concentration Replicate number Survival | Average reproduction Coefficient of | Percent reduction from
™ T variation (%) pooled controls (%)
(%) | 2 3 4 5 6 5 M 9 10 (%) (olfspring/female)
Control - 1 30 33 28 30 32 35 30 32 30 32 100 31.2 6.4 Not applicable
10.7% 2] 36 31 34 33 31 32 35 31 31 100 328 5.7 : 5.1
21.4% 37 36 3! 33 k) 34 31 33 32 37 100 33.6 6.9 1.7
42.8% 35 36 37 32 33 33 35 34 36 33 100 344 4.8 -10.3
85.6% 37 35 34 38 32 38 38 36 39 32 100 35.9 7.1 -15.1
100% 38 36 37 36 37 39 39 35 38 33 100 36.8 5.1 -17.9
Control -2 33 31 32 34 34 31 28 32 30 31 100 31.6 5.8 Not applicable
100% Intake 38 34 36 37 35 31 37 32 M 32 100 34.6 7.0 9.5
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 2.113 PMSD = Percent Mimimum Significant DilTerence
PMSD: 6.8 PMSD 15 a measure of test precision. The PMSD 1s the mimmum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test
Intike:
Dunnett's MSD value: 1.663 Lower PMSD bound determined by USEPA ( 0" percentile) = 13%
PMSD: 5.3 Upper PMSD bound determined by USEPA (90" pereentile) = 47%

Lower and upper PMSD bounds were determined from the 10th and 90th pereentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a. USEPA, 2001b)y

USEPA 20014, 2001b. Final Report Interlaboratory Variability Study of EPA Short-term Chronie and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA-821-8-01-004 and EPA-821-B-01-005 US
Environmental Protection Agency, Cineinnati, OH. 7
et and
Saviemed by
u(‘“(.




TVA / Sequoyah Nuclear Plant, Outfall 101
May 02-09, 2017

- ETEANG NETEINE T

Statistical Analyses

Eavirenmental Testing Salutions, Inc

Ceriodaphnia Survival and Repr jon Tost-Reproduct)
Start Date. 5122017 TestID: CaFRCR Sample ID: TVA / SQN Oulfall 101
End Date: 5/812017 Lab ID. ETS-Envir. Testing Sal Sample Type’ OMR-Discharge Monitoring Repor
Sample Dale: May 2017 Protocol. FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriogaphnia dubia
Comments: Non-treated
Conc-% 1 2 3 a 5 3 7 8 9 10

Control-1  30.000 33.000 28000 30.000 32000 35000 30.000 32000 30.000 32.000
Control-2  33.000 31.000 32000 34000 34000 31000 28000 32000 30000 31.000
10.7 34,000 36.000 31.000 34.000 33.000 31000 32.000 35000 31000 31.000
214 37000 35000 231000 33000 32000 34000 31000 32000 32000 37.000
428 35000 36.000 37.000 32000 33.000 33000 35000 34000 36000 33.000
856 37.000 35.000 34000 38000 32000 38000 38000 36000 38.000 32000

100 38000 36000 37000 386000 37000 38000 239000 35000 38.000 33000
intake 38.000 34.000 36.000 37.000 35000 31000 37.000 32000 34000 32000

Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD Mean N-Mean
Control-1 31,200 09873 21.200 28.000 35.000 B.375 10 e 34117 10000
Control-2  31.600 10000 316800 2B.000 34000 5818 10
107 32800 10380 32800 31.000 36.000 5713 10 -1.732 2.287 2113 34117 1.0000
214 335600 10833 33600 31000 37000 6.902 10 -2.598 2.287 2113  34.117 1.0000
428 34400 1.0886 34400 32000 37.000 4.788 10 -3.463 2.287 2113 34117 1.0000
856 35900 1.1361 35900 32000 39000 7128 10 -5.087 2.287 2113 34.117  1.0000
100 36.800 11646 36800 33000 35000 5.092 10 -6.061 2.287 2113 34117 10000
Intake 34600 10848 34600 31.000 328000 6.974 10
Auxiliary Tests Statisti Critical Skew Kurt
Kolmeogorov D Test indicates normal distribution (p > 0.01) 0.74361 1.038 -0.0134 -0.8D25
Bartlett's Tes! indicates equal variances (p = 0.81) 226348 15.0863
The control means are not significantly different (p = 0.65) 0.4671 2.10092
Hypothosis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu  MSDp MSB MSE __ F-Prob df
Dunnett's Test 100 >100 1 211279 0.06772 419367 426852 1.0E-06 5, 54
Traatmants va Control-1
Linear Interpolation (200 R ples)
Point % SD 956% CL Skew
1C05 >100
iC10 >100
IC15 >100 1.0
1Ic20 >100 09
ic25 >100 og
1C40 >100 0.7
1C50 >100 06 1
3 0.5 4
E 0.4 4
g 0.3 4
x 024
0.1 4
0ofPoe o — o0
01 TteeaenL .
0.2 ] =T
0.3 T T
0 50 100 150
Dose %
Dose-Reosponse Plot
45

L

4

I 1-tail, 0.05 level
of significance

Reproduction

Contral-24
107 4
2144
428
856 4

1004
Intake




TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake

May 02-09, 2017

Statistical Analyses

! Testing S Ine.
Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/2/12017 TestID: CdFRCR Sample 1D: TVA / SQN Outfall 101 - Intake
End Date: 5/9/12017 Lab ID: ETS-Envir. Testing Sol Sample Type: DMR-Discharge Monitering Report
Sample Date: May 2017 Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia

Comments: Non-treated

Conc-% 1 2 3 4 5 6 7 B 9 10
Control-1  30.000 33.000 28.000 30.000 32000 35000 30.000 32000 30.000 32.000
Control-2 33.000 31.000 32000 34000 34000 31000 28000 32000 30.000 31.000
10.7 34.000 36.000 31.000 34000 33.000 31.000 32000 35000 31000 31.000
214 37000 36.000 31.000 33000 32000 34000 31.000 33.000 32000 37.000
42.8 35000 36.000 37.000 32000 33.000 33.000 35000 34000 36.000 33.000
856 37.000 35000 34000 38000 32000 38000 38.000 36.000 39.000 32.000
100 38.000 36.000 37.000 36.000 37000 39000 39.000 35000 38000 33.000
Intake 38.000 34.000 26.000 37.000 35000 31000 37.000 32.000 34.000 32.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Control-1 31200 0.8873 231.200 28000 35.000 6.375 10
Control-2 31600 1.0000 31600 28.000 34.000 5.816 10 *
10.7 32.800 1.0380 32800 31000 36.000 5713 10
214 33600 1.0633 33600 31.000 37.000 6.902 10
428 34400 1.0886 34400 32000 37.000 4.786 10
85.6 35900 1.1361 35900 32.000 39.000 7.126 10
100 36800 1.1646 36.800 33.000 239000 5.092 10
Intake 34600 1.0949 34600 31.000 38.000 6.974 10 -3.128 1.734 1.663
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94304 0.868 -0.2144 -0.8437
F-Test indicates equal variances (p = 0.43) 1.72368 6.54109
The conirol means are not significantly different (p = 0.65) 0.4671 2.10092
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.66325 0.05263 45 46 0.00582 1,18

Treatments vs Control-2

Dose-Response Plot

551 P"H——’{\"

of significance

L 4+ 1-tail, 0.05 level
5301 ___________________________________ ail, 0.05 level
T .. ]
3 25 9
'g ]
\5.203
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115.
10 3
5 3
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Species: Ceriodaphnia dubia Date: 05-02-17
Client: TVA /Sequoyah Nuclear Plant. Outfall 101

Daily Chenistry:
Day
(Analyst identified for each day, performed pH, D.O. and conductivity weaswements only.)
0 1 2
Analyst T N— s S N~ S~
Concentration | Parameter o SRS TEE e R TR AR R e T e
pH (5.U.) 6.2\ 8 02 | 846 O}g) 809 293
DO (mg/L) A9 “ro % q %13 1.0
Conductivity . O ;
(u(::housclclt:l')) 32‘ 5 326 P O ; 3(q .
CONTROL *Alkalinity %% X 5 : R z T
(mg anlga/L) b\ it L2 o K E e
*Hardness Ee RS DRI £ B
(mg CaCOy/L) g& R &L AT L
“Temperature (°C) 4.\ 15.0 4\ ] 'L"\-g S\ ‘
pH (S.U.) L=AVZ] 8.0\ Al [2Y=10) D T
e DO (mg/L) 1.8 %4 x4 59 10 3F
7% Conductivity ; L %
sy Ko I 319 Rt doq TR
“Temperature (°C) . *e ol .1 24.4 1S-. 1
pH (S.U.) 2.9 &0l e,% 2949 10 ATy
DO (me/L) a4 13 3 a4 4 3.8
21.4% Conductivity
(u(::hous:/::ll;l)(" ac‘ \ 3543 B z'q . =
“Temperature (°C) RC ! 1"\‘€ ] ™. ] 1.4 s
pH (S.U) .G 800 o412 300 8.9 139
DO (mg/L) 39 AA 3.8 A Ao | 8
42.8% Conductivity e p . i ¢
(;::h;lssclr::)) 2SS+ ALS . 2500 Naorks
*“Temperature (°C) _1"\-1 -;;\g RTINS A ¢ a9 S. o
pH (5.U) 8.1 | poo 8) 002 | ©99 | 146 |
DO (mg/L) 39 39 7. 34 EY) 39
85.6% Conductivity ; P T
(urmhosfcm) 16w 128 SR 6% LA
“Temperature (°C) -1 4. ¢ 24.4 4. ¢ 4.9 'L‘_l .j
pH (5.U.) B.I2. 7Aaqa 8. ¥ol 2.95 148
DO (mg/L) 8.0 19 8.0 na A4 6.0
Conductivity = . s S S e
(u‘:::h(;;c/cl::)- i be ¢ Ho3 3 13 23 3
) *Alkalinity T ]
100% (mg Cnlg:)z/L) sq : {onl b‘b
*Hardness e (i g
(mg rCaCé;IL) L - : ¢ : PASEL o
*TR chlorine (mg/L) <p.10 A i ‘ ] £ 0.\0 [|[ZESEE
*Temperature (°C) p 75-\ 1;[- 4 \.“l“ 15-0 4 -‘l
pH (5.U) 802 199 809 | 65\ 8.0 194
DO (mg/L) 8. q-q 0.0 Q’ve 3Aa 3.6
Conductivity “ P = T
(;l‘:‘:h:S‘;Cll:ll)’ \WB ehhds ) b A IUZ. AN
100% *Alkalinity kX N B i
Intake (mg CaCOs/L) SA4 : e 3 el L
*Hard TR [T \ :
(mgn rc;g(s)s;/u L4 5 = e Lb
“TR chlorine (mg/L) £0-10 : CU% Y £0.!0 it e
*Temperature (°C) .71 ™.4 8 ™49 8.0 B.0
Initial Final Initial Final Initial Final

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

Falley £ Keenan
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- Unvmnmental Tetiing Solutiont Ine.

Species: Ceriodaphnia dubia

Client: TVA /Sequoyah Nuclear Plgnt. Qutfall 101

Page 7 of 7

Date: 05-02-17

Day

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

3 4 5
Analyst ‘*“‘ 55.__&_&*’ A [ = ,w ‘k/ A/ VL ’
Concen- Parameter g ; : feih e :
tration v R it L it S
pH (S.L.) 013 0% | B.0R 2496 4% oL e\9 | &
DO (me/L) +3 2.9 28 8.0 LX) 80 }.8 149
Conductivity SN ’ - :
(isahogicin)  dzm 3rF 324 .| 32D i
CONTROL | *Alkalinity
(mg g;éé))le) é&‘\ > < .\‘"« : [ \{\ bl
*Hardness &L s
(mg CaCOs/L) ! :
*Temperature (°C) & i T VA& | .S Ll 16, \ W& 15,1
pH (5.U.) Y 2.04 842 | 49%} 2,0 8.08 21D 204
N T E12) 24 3.9 8o e | 9o N9 14
™ [omey |80 [ epased/ T s |0 205 |7
*Temperature (°C) ~ul-4 1S\ M4 5. M. & M4 ™A 5.0 |
pH (S.U.) B.0R ¥ oY £a432 147 €.° 818 8.8 8.0
DO (mg/L) 2.0 g.o 32 2.0 ’ 2.0 18 8.0
21.4% ivity = >
iy 292 |HEE] 23w do | Zo |
*Temperature (°C) A 1S - .4 5.0 - & 1'\“ ™4 .4
PH (5.0 o+ | B 33% | @i 2.2 | pa 8.0S
. DO (mg/L) +4 3.0 o 2.0 19 ©0 24 9.0
42.8% Conductivity ’ : . : 2
(u(:xl:h;;c/clr:\l)! Zte l A % 3‘03 SR 25? £
*Temperature (°C) 4 22\ & WA 5.0 ™. & 5.0 A .4
pH (5.U) 208 | 3.03 | 8.1z | 44> | e.0 2.0 | 8.9 Bo0w
. DO (mg/L) 34 .\ ) 8.0 80 80 2.0 8.0
5.6% Conductivity ‘ e v
(u‘:nnh;:;c'm)) 1A | A e ! A R gk s \6?
*Temperature (°C) wq ’\J-\.& 5.0 B, el £ 15.0 15.0 5.\
pH (5.U.) 24s 3.8 | %.0% 142 | @oa 29 | aa 8.0\
DO (ma/L) 19 2.2 2.0 2.\ @0 8.0 8.0 8.0
Conductivity —_ : ; 2 3
| 1w = T
" *Alkalinity : e
100% (mg CaCOSL) L1 Jz2
*Hard o B
(mg"Cargé;/L) 255 b"‘ .
*TR chlorine (mg/L) R ] €pa0 ] [ ; kit e e
*Temperature (°C) 8.0 o\ & 5.0 W€ hC K as-, 5.0 . ¢
pH (5.U.) 808 35 Fa || Bow @.0 o4\ .18 04|
DO (mg/L) . B 29 2Ye 8o .0 8.1 g.)
Conductivity Shie S e sy
(umhos/cm) w3 | IS~ I ] wo
100% *Alkalinity i
Intake (mg CaCO)s/L) LS
*Hardness
(mg rCalCOﬂL) b&
*TR chlorine (mg/L) | <a.l0 = : R, ! B
*Temperature (°C) ~lé.O 24 A A xK.0 'I?.ﬂ .8 1K .0 WK.0 M€
Initial Final Initial Final Initial Final Initial Final

Walley £ Kewnan

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

Information table located on Page 1. Alkalinity, hardness and total resi
sheet specific for each analysis and transcribed to this bench shect by:

M~ Page 47 of 94
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uruaen 3 Angion

TVA /Sequoyah Nuclear Plant, Outfall 101, Non-treated
May 02-09, 2017

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

Daily Chemical Analyses

E tal Testing Solutions, Inc. Project number: 12332
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 821 8.02 8.10 800 808 797 813 8.04 8.08 7.98 8.15 8.09 8.19 8§09
DO (mg/L) 7.9 78 & 79 7.7 7.8 1.2 7.9 7.8 8.0 7.7 80 78 7.9
Conductivity (punhosicm) 321 328 319 326 317 324 320
Control I icatinity (mg/L CaC0,) 61 62 63
Hardness (mg/L. CaCOy) 88 82 86
Temperature (“C) 24.6 250 24.7 249 248 251 248 249 248 249 24.7 25.1 248 25.2
Ipt (SU) 8.18 8.01 8.11 $.00 3.08 7.97 8.06 8.04 8.12 797 810 8.08 8.17 8.09
N DO (mg/l) 7.8 79 7.8 7.9 7.8 1.2 7.8 79 7.9 8.0 78 8.0 79 7.9
10.7%  [Conductivity (umhosicm) 309 314 304 310 208 316 303
Temperature ('C) 247 25.1 247 24.7 249 25.2 249 25.1 249 25.2 248 249 24.9 25.0
pll (SU) 8.19 8.01 8.12 7.99 810 797 $.09 804 8.12 7.97 $.10 808 8.18 8.04
21.49 DO (mg/L) 7.8 79 78 79 7.8 7.8 7.8 8.0 8.0 8.0 7.8 8.0 79 8.0
o Conductivity (umhosicm) 291 293 290 292 286 300 290
Temperature ('C) 24.7 248 247 249 249 252 249 252 249 250 248 249 249 249
pll (SU) 8.18 8.00 §.12 8 00 8.08 7.98 8.08 §$.04 8.11 797 8.10 §.00 $.19 8.05
_— DO (mg/L) 70 79 78 79 78 7.8 70 50 $.0 80 79 8.0 7.9 8.0
o Conductivity (pmhosicm) 257 265 256 261 248 263 257
Temperature ("C) 247 248 24 8 248 249 25.0 249 248 24.9 250 24 8 25.0 249 249
pll (SU) 8.17 8.00 8.10 $.02 8.08 798 §.08 8.03 812 7.97 8.10 810 819 8.06
38.6% DO (mg/L) 19 7.9 79 79 7.8 7.9 79 8.1 8.0 8.0 8.0 8.0 8.0 8.0
S Conductivity (pmhos/iem) 186 188 187 191 182 196 187
Temperature ('C) 247 248 249 24 8 249 249 249 24 8 25.0 25.1 248 250 25.0 25.1
pH (SL) 8.12 7.99 8.09 8.01 8.05 7.98 795 805 8.07 792 8.09 8.09 8.19 8.01
DO (mg/l.) 8.0 79 8.0 7.9 7.9 8.0 7.9 R2 80 81 8.0 8.0 8.0 8.0
Conductivity (jun} m) 158 163 167 165 158 171 163
100%, Alkalinity (mg/L CaCO;) 59 63 67
Hardness (mg/L. CaCOy) 62 66 65
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.1)
Temperature ("C) 24.7 25.1 249 249 25.0 24.9 250 24 8 25.0 248 249 25.2 250 24 8
pll (SU) 8.02 7.99 8.08 8.01 8.06 798 805 $.05 LA 8.06 8.10 8.11 818 811
DO (mg/1.) 8.1 7.9 8.0 78 7.9 7.8 79 32 7.9 8.0 8.0 8.0 8.1 8.1
Conductivity (umhos/em) 163 165 162 163 165 177 166
100% Intake [Alkalinity (mg/L CaCOy) 59 67 65
Hardness (mg/l. CaCQy) 64 66 68
Total Residual Chlorine (mg/l.,) <0.10 <0.10 <0.19
Temperature ("C) 24.7 249 248 249 25.0 25.0 250 249 24.9 250 248 250 25.0 24.8

File: sqn101_050217chem.xisx
Entered by: J. Symner
Reviewed by:




Page
Page # of ¢
4 Envir | Testing Sol Inc.
Total Residual Chlorine (ORION-1977)
Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AB250 pH/mV/lon Meter
Analyst | M5 lodide reagent: | JA/R F95
Date analyzed |gg.02 -/ Acid reagent: | Ja/p 748
Calibration:
0.10 mg/L 1.00 mg/L mV Change
(suggested range = 26 to 30 mV)
Reference standard number WIS 1978 NS g 78
Millivolts (mV) 5‘/‘ G 59.6 29 4
Note: For samples with a residual chlorine of > 1.0 mg/L, the samples must be diluted to be within the calibration range.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
s 1R 0.50 0.5%6 /og.2 7
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = = 10%)
- S
\YOS02. M | Aex Rle o, (Loun Lo-06
Duplicate D 77r
- - 20057 0027 |
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number . (mg/L)
Reagent Blank 2o.co07
[FY0D). 0| | Terrersond Pale b, (loas 0.0072
‘?osm.o?_ WesT JerFeason) Ocle bon, cloar 20.003
oo, 03 ‘TUP«\‘SQN\O\ fole Yo closn 0-00/
Fosoi.oM 3 WK | Oale Jon, cloan oy
Y002 05 | B0sue. Ranks Pote qpllovr, chopn. Lo.002
Doz, | Erneer aRD Uplpew, Lonn lo-vol
Fosp.ot| RS QueTank. Wow , o 2 0-00)
AN SAWY
100z M el P oon TR Dby b, o Lo-eus
oz, IS L e Ole You  lopn L o008
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) uniess otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS 14 0.50 0.5/3 /026 7o
Reviewed by | Jv
Date reviewed | OS:02. 0
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Testing Soluti inc,

Page e
Page 2 of €

Total Residual Chlorine (ORION-1977)
Matrix: Water, RL = 0.10 mg/L

Meter: Accumet Model AB250 pH/mV/lon Meter

Analyst

HS

Date analyzed | 0502 ‘%

Calibration:

lIodide reagent: !

Cls®m2 5
r4

Acid reagent:

—

0.10 mg/L

1.00 mg/L

mV Change
(suggested range = 26 to 30 mV)

Reference standarm'mber\

Milliveolts (mV)

o~

e

Note. For samples with a residual chlorine of > 1.0

Laboratory control standard:

. the samples must be diluted to be within the calibration range

MC{JOZ./I

Duplicate smmple precision:

Reference standard True value (TV) Measuri (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) |__(acceptable range = 20 to 110%)
0.50 \

Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /|(S+D)/2]} x 100
number ﬂ/ (mg/L) (acceptable range = = 10%)
T * ool S
e A aanel| 724s dow, (foon Lo-o1Yy
5 »~r
J Duplicate D Jo-ol2 oy <N

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
number {mg/L)
Reagent Blank - e
Foz. 3 [TVARC Wik e | Relh doun, (fran 0- 006

L

/

o
17
O

=y {9
J MO

/

=

Laboratory control standard:

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

Reference standard

True value (TV)

Measured value (MV)

% RS=MV/TVx 100

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
EREE 0.50 0. «3¢ TF2%
Reviewed by | WO
Date reviewed | 050z %}
Page 50 of 94 SOP C8 — Exhibit C8.1, revision 01-01-13
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Page ! of 2
&
Envir al Testing Soluti inc.
Total Residual Chlorine (ORION-1977)
Matrix: Water, RL =0.10 mg/L
Meter: Accumet Model AB250 pH/mV/lon Meter
Analyst | pAp lodide reagent: | ju@ 799
Date analyzed | o 5-54. /2 Acid reagent: | iyp 754
Calibration:
0.10 mg/L 1.00 mg/L mV Change
(suggested range = 26 to 30 mV)
Reference standard number ey 7938 SIS i
Millivolts (mV) 572.4 Gol -2 Z8.8

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

Laboratory control standard:

Reference sta

ndard

True value (TV)

Measured value (MV)

% RS=MV/TVx 100

number (mg'L) (mg/L) (acceptable range =90 10 110%)
Wsd 1428 0.50 0.2 J00-¢ .,
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (ncceptable range = = 10%)
Arex. P S ¢
InosoM.o| A opllny eas Lo.oo
L Duplicate e — s
Lp.ooS orovrs
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mﬂ)
Reagent Blank lo.ooy
10865, 33 | Jerrelson) Lo ypllons Lo Z o-00%
\osas. 3 | west JerFerSon) 2l %m_cg@ O- 0oz
nesen.3S | TYA | sam o Rels b s Lhin Lo.003
nesezef L Wake | fole don choa 0002
Nesod-O | Suttan 00 Pale M 0-002
\osed. 0 Voot e dpn  Loas .o/
Vosod. o | Bosue. BanKs P@_«#‘ng,_@w 0-002
MoSo. 75 | TRRLAARD ‘édlaw' v Cloa {o-co)
nosod-04] PeSQuoranK Ple don  (fran Lo v
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
ssov-1)
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
INgs  Hr3g 0.50 (o2 77 9%
Reviewed by
Date reviewed 0S-c4 11
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i Testing Soluti Inc.
Total Residual Chlorine (ORION-1977)
Matrix: Water, RL = 0.10 mg/L
Meter: Accumet Model AB250 pH/mV/Ion Meter
Analyst | p £ lodide reagent: . T~ - &
Date analyzed | oG - 647./3 Acid reagent: in
Calibration:
\ 0.10 mg/L 1.00 mg/L mV Change
(suggested range = 26 to 30 mV)
Reference standa\rdww@er
Millivolts (mV)
Note: For samples with a residual chlorine of g/L, the samples must be diluted to b2 within the calibration range.
Laboratory control standard: - /(HU‘V/ J
Reference standard True value (TV) Measured valuﬁﬁV)\ % RS=MV/TVx 100
number (mg/L) (mg/L.) Mc range = 90 to 110%)
0.50
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range =+ 10%)
S
050409 Oewee e | 2ok b ol _potiln | ° 0128
icat D
\/ Duplicate 0.126 1.€ 5,
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Reagent Blank = ~zlves
(1osoM.6€ | Moreean ng&&&w Lean © ool
7
’ A
// Qs 041+
L)l e —
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range =90 to 110%)
N /"ffﬂ 0.50 O.H9¢& ?@z;.
Reviewed by il
Date reviewed OG-04-11
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Page 1
Page | of | —

Ry

Environmental Testing Sclutions, Inc.

Total Residual Chlorine (ORION-1977)
Matrix: Water, RL = 0.10 mg/L

Analyst | &, [ s

Date analyzed e 3, 1)

Meter: Accumet Model AB250 pH/mV/lon Meter
lodide reagent:

IN£339

Acid reagent: y N (2,304

Calibration:
0.10 mg/L 1.00 mg/L mV Change
(suggested range = 26 (0 30 mV)
Reference standard number ]&5&\(}6 INSSI }6
Millivolts (mV) Sja 3 Lo2. 3 25 0D

Laboratory control standard:

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

Reference standard
number

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)

% RS=MV/TVx 100
(acceptable range =90 to 110%)

INSgM 38

0.50

e e

42.%%

Duplicate sample precision:

Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = £ 10%)
10So .0\ P¥ex pale ‘(’kﬁjm S ¢o.010
L Duplicate D <o0.00% —_—— Pa. UG-0b4T
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Reagent Blank < 0.9\
110S6S . 1S | Jerretsan i etk !,. \eur < 0.00M
110808 . 1L | wies Jerrefsan _pule MIL clewr 0.993
eses. 11| TVA sany rocolme | Clogur il
\ A \ P W A b.
\0S0S - & WITRKE PN Yan ! S\\ghﬂﬂ_ﬂgml% ot
MoS ot. o] BoUe Banvs pake Yan | Clewr ©.o8|
11 050t X Enea D Yelow | tlewr <0.201
“ 3
17080 &. 63 | fASANoTANK ~o cotor | clewe <%.00\
4@\___’%—;—/ ‘L

Labaoratory control standard:

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

Page 53 of 94

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSS (MY 0.50 0 M3 93 4"l
Reviewed by N

Date reviewed

05~0b-(1
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Environmental Testing Solutions, Inc.
Analyst | AU
Date analyzed | Ot. 28 \ )

Alkalinity (SM 2320 B-1997)

Matrix:

Titrate samples to

Titrant normality and mudtiplier determination:

Water, RL = 1.0 mg CaCOs/L

pH =4.5S.U.

Time completed

Page 3 (ﬂ

Time initiated

(tos

lzzZ

pH of Normality Normality (V) of H,SOy pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na;CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml ml ml =0.25/E =N x500
=4.58.U. number number (E) | (acceptable range = 0.0180 - 0.0220)
5.3 [INGuH | Inssigy |02 12 |22 0.0205 0.2
BILEOMECT - 0.0~ 0.2 = 0.2m 1
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml ml m! =90 to 110%)
INSSISS3 100 100 | (24 |A3.0[10.2 b2 (o4 (o4.0).
Duplicate smnple precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muiltiplier | (mg CaCOs/L) {(S - D) /[(S+D)/2[} x 100
number (ml) ml ml ml (acceptable range =+ 10%)
DYA34t | DS 10O | A20 [200 |2 | l0.2 |° 3S PRI e
1 Duplicate (B) d 2w |04 3"" 1 D 75 — 04Y2@)%
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml
) NSSISC> 5D WO |Auo [39] & | 0.2 8y
Sample alkalinity (B) Measured spike valne (MV) % R=MV/S8Y x 100
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
35 49 Qe
Sample measurements:
a~ Sample volume | Begin | End | Total Alkalinity
Snmpw‘ﬁer Sample ID (ml) m! ml ml Multiplier {mg CaCOs/L)
oU AN | S5LO 0O [34M |36 | 3.4 102 3s
bd-1./y | mHSKW [ 378 |y | 3 e
0Y-1 44¥A | TREDPE G
oM 1913 B | BA | |w.0 wl
04-u 1} @ 4.0 |A0.1 | w.O wl
o4y b Aot o b vz
Odawr A | Sattsw 2.|350| B.€ 90
0. B0 A J 350 |dy.0] 9.0 : A2
—ayzeiz
Reviewed by: l !lﬁ l Date reviewed:
Page 54 of 94
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Page 37

5 \\\
Fl ) Page | of &
alTesting Soluti Inc.
Alkalinity (SM 2320 B-1997)
Matrix: Water, RL = 1.0 mg CaCO,/L
Analyst BSL Time initiated | 252
Date analyzed 06.07 \F Titrate samples to Time completed ) ST
pH=4.58.U.
Titrant normality and multiplier determination:
pH of Normality Normality (N) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml ml ml =0.25/E =Nx 500
=4.58.U. number number (E) (acceptable range = 0.0180 - 0.0220)
5.2 The e [Sess 1584 [ o4 122 [ 124 0.0 2oL 10\
\ ce k. LD O = O.4mLs
L%ﬁ)r%rgr %gntro smmolartl: -
Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
THhES 1553 100 10 1123 l228] 100 | 10} Io1.0 1D).0%0
Duplicate samnple precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {iS - D) /|(S+D)/2]} x 100
_number (ml) ml ml ml (acceptable range = = 10%)
osM.n | SSW 00 | 228 |2ea |33 | o) 33 | .._
Duplicate (B) D .o
- L 2w (28433 | M 33 e 5
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOs/L) (ml) ml ml ml
TwWSS 1532 55100 | 100 | Zo.\ 3931132 1. | 130
06 oI nY .
Sample alkalinity (B) Measured spike value (MV) % R—MV/SVx100
(mg CaCOy/L) MV=A-B {acceptable range
(mg CaCOy/L) =75 to 125%)
33 1% 9% .0%k
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
050213 M W) oo 293 465 | L2 1°.\ 3
OS.0M1Y | 0o o | o \o)
0Sos54T l _—— e [V2.0] .o - bl
= == = e
g2l A | misw W | 265100 TTE [T g v
R ) 2 1 244 1312, | 3 Lott
0S-t-11\ ) 3 ..L 3.2 | 333 ] te.) L2
\10So\L.0L- | W . Jeit Sun | So 333 | 407 | 34 |lz) L4
10503 .3 2 A Ha | Hael 35 [2) LT
3| 4 REE: y ——
1105081 \ 1% 34 1) ~ L3
#5097
Reviewed by: [ \( Date reviewed:
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* EnvironmentalTesting Selutions, Inc.

Page

Alkalinity (SM 2320 B-1997)
Matrix: Water, RL = 1.0 mg CaCOs/L

Time initiated

Page 3%
KX_of S

f et

Analyst RS
Date anzlyzed | pDS.0%3' 13 Titrate samples to Time completed >
pH =4.5 S.U.
Titrant normality and multiplier determination:
pH o1 Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant egin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml I —aml__| =0.25/E =/Nx 500
=4.5 8.U. number number (E) | (ac c=0.0180 - 0.0220)
A0S0 F
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
(mg CaCO,y/L) (ml) ml ml ml =90 to 110%)
J1555 1553 il 10 |03 (w3 ioa | 104 102 1020
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S- D) /[(S+D)/2]} x 100
number (ml) ml mi ml (acceptable range = £ 10%)
10s0\.0) |[Jetteran | | o0 | 148 | 83 (39 | o) 39
Duplicate (B) D
& - 1% |22+ 13 9 J 39 ———————RSC 05
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml! ml ml
50 Job BT |233] 9.0 lo. | it}
Sample alkalinity (B) Measured spike value (MV) % R=MY/S8V x100
(mg CaCO4/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
39 52 rou 0 °lo
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
nose 3y [TTRHvan 2 [538) 2313 | 202 | 3.1 =3 2|
MV DSOS AS 4 3 4 203 |2u0 | 32 32
11 oSon.ot| (ptr 25 240 (260 | 11w oy
\0sed.0l = : w0 |36t | 13 l(a) 52
\10S0k. O\ - 1 3 -~ g 132 | L2 ¢ 1.
vosee-™ | pes ooy om 35 sy |48 | 29 |w) 120~ 113
11 056L. 1S Bran 1 T H05 |13y | 24, la) 20 _.129
1 08022 Py H3F Il 29 ) o -\13
FYosoL . D ) Pt < 0.0 3| 3) |4y A 1B V22 - 125
Reviewed by: ,*w i Date reviewed:
o
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Alkalinity (SM 2320 B-1997)

Page _39

Page 2 of_§

Matrix: Water, RL = 1.0 mg CaCOs/L

| Analyst | pe Time initiated \Oﬂﬂf‘)
j - Date analyzed 06.09- Titrate samples to Time completed B
| pH =4.5S.U.
Titrant normality and multiplier determination:
] ~pH-of— Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant [3 Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 m! sample
water reference standard ml | W —n—] =0.25/E =Nx 500
o =4.58.U. | number number (E) MMM .
——— WUV T
Laboratory control standard:
B Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
‘ (mg CaCOy/L) (ml) ml ml ml =90 to 110%)
o 151553 100 100 | 3y |z | 101 | Jo.| 1o2 102.0%
Duplicate sample precision:
_ Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S- D) /[(S+D)/2]} x 100
| number  {TVA (ml) ml ml ml (acceptable range = £ 10%)
; = TR
| VIER2E | ALE got FFP° [ 132 |210 |38 |00 10 158 | :
' Duplicate (B D
l L ™ L 21e [29.0 | R.0 L;) 3 10 e 08.07%#
_ Matrix spike recovery:
i Reference standard | Spike value | Sample Spike alkalinity (A)
| number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml
oo
TwsS (s53 ey 50 230 | 340]| 13.0 o) (O 2\e©
[ TSUT Y
Sample alkalinity (B) Measured spike value (MV) % R=MV /SY x 100
(mg CaCOy/L) MV=A-B (acceptable range
J (mg CaCOy/L) =75 to 125%)
% u.’o {oo \oe oo
Sample measurements:
J Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
046530 ["TVARE vP 50 3.5 2382 | )3 oy 10 3.
J 110663 14 i ot ‘ 22 |udy | S8 loy 120 -\}
30505.20 | manteo 25 DO 34 |39 |9 {1z0
j 110504-45 |Cnoenhocls 50 39 (2o |31 lizy LeZ .
s "
11080\ [TVASQN 10V 30 |44 | 29 [ (2 ‘55"" 54 osv¢
N 0438 | 2 99 1130 | 304 [(2) L2
. 1050S.11 ! > 30 |13 | 33 |y F
L~
: Mesol.e [VA SR 101 T | led 1142 |29 [G) g 5a054%
| o Se Bl { Z - 192 (285 | 3.3 [y ~ %
Reviewed by: | 7 \;\ j Date reviewed:
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i Page _+ of §
“_\' Envirenmental Testing Solutions. Inc.
Alkalinity (SM 2320 B-1997)
Matrix: Water, RL = 1.0 mg CaCOs/L
Analyst | ac, Time initiated ooy
Date analyzed 0503 WY Titrate samp[es to Time completed
pH=4.5S.U.
Titrant nonmnality and multiplier determination:
pHof—~——___ | Normality Normality (V) of H,SO,4 pH Factor or Multiplier
Deionized Titrant chec! ~End | Total = (5 ml Na;CO; x 0.05)/E = (/Vx 50000)/ 100 ml sample
water reference standard ml ml m =0.25/E =/Nx500
=4.58.U. | number number (E) m.mso - 0.0220)
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCO,/L) (ml) ml ml ml - =90 to 110%)
Bsu OBV Y
| Twss 553 100 100 | 225 |z2n | 94 lox jo.l 10D 10.%%
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin End | Total | Multiplier | (mg CaCOs/L) {(S-D) /[(S+D)/2]} x 100
number [TV (ml) ml ml ml (acceptable range =+ 10%)
V10$05.1& (SO IOUINT 2 | 55 224 [3sw | 22 le 10, = i A, 2
Duplicate (B) D
s L |zsv3gs 22 [w L S —#5 B
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (8V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOs/L) (ml) ml ml ml [0, Vacadas
TwWSS 1553 Yo} S50 [35& |43% | 82 (3 104 o+ 17D
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCO;/L) =75 to 125%)
L’S QQ oS Q IOSD—):
Sample measurements: 001}
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOy/L)
11080\ VA San) 101U L Se DO 29 [29 }ay 10 57 54
0SEBES { 2 29 |t |32 |y L5
V10565170 : 3 ki 198 |34 lo) | (0%
\ 2.0
10501 .64 [TVASaIoNT HS e 20502 f '-heé;‘
3 le] R
0SS 0S. 3 [ Z 2 %at? 32%72) s =°
oS ¥
\10S0S. 1§ ! — 23 [ 350 | 32 | wF
098205 | Bogue 2 a5 |us | 2.0 |(s0) 1000
oS | 2 . s | 13w | &) ) 1100
Ao
1 65060 Vo3 L Bules |19 FOBr pes s
Reviewed by: I it | Date reviewed: [ ¢ g1t l
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-3 ’ Page S5 of s
\3 I Tasting Soluti - Inc.
Alkalinity (SM 2320 B-1997)
o Matrix: Water, RL = 1.0 mg CaCO;/L
Analyst | psu Time initiated +-\@u“‘*
Date analyzed | ps5.03.13 Titrate samples to Time completed M
pH=4.5S.U.
Titrant normality and multiplier determination:
pH-ef— Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized Titrant %_&gm_ End | Total =(5 ml Na,CO; x 0.05)/E = (/N x 50000)/ 100 ml sample
water reference standard I 1 1 =0.25/E =N x 500
=4.58.U. | number number (E) | Uweeeptahle range = 0.0180 - 0.0220)
Laboratory control standard:
Reference standard True value Sample Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) m! ml ml =90 to 110%)
TIEL 1S53 100 100 | 2506 [35.0] 1.0 | Joa i0| 101.0%0
Duplicate sample precision:
Samplz Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S-D) /|(S+Dy2]} x 100
number (ml) ml mi ml (acceptable range =+ 10%)
N0sez.Ok |lznzglhond 1 | 2 359 |44 | LA jsollo.) 3200 . ¢
\ Duplitate (B) : o 3.1«
—~ |00 [bs | ks @) b 3300 Bon porih.
Matrix spike recovery:
Reference standard | Spike value Sample Spike alkalinity (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml mi ml
T HSS 1553 2Soo 2 0.0 [1S | 15 [ o) Sgoo
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
3300 500 (oo .© %/
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
- |Ciedhend 2 2 NS 1139 [ L4 ey 100 3200
MoSo..oM 4 3 124 (2492 | 4 ko) 3200
T OsSoL.U1 pASqLD4C¢nL | A43 1233 | 40 o) Leoos
Doy { Z 283 325 |40 o) 2000
VM 0S0L. 0D d 3 - 32.% 3.3 [0 [Bo) 2000
0504472 Sast S0 100 Ze3 |45 | 102 . 100
—_—
-\\
&L vsoty)
Reviewed by: I \ I Date reviewed: | 0% -}
-
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Page

«" Envirenmental Testing Solutions, Inc.

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

Time initiated 1Nl

Analyst | QAo
Time completed 10 S

_— Date analyzed | O4-Z6 |F

Titrant normality and multiplier determination:

— Titrant Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =/Nx 1000
INEISD | INssIdy | D0 [ 10.o] 1D.0 0.0200 Z0.0

Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
- number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) mi ml ml =90 to 110%)
| NES 1Y) 40 50 [100 [v2o| zo| AP0 o 100 N,
i Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) (S-D) /[(S+D)/2]} x 100
number (ml) ml ml ml
S
o493 1} | Ssw 5 |20 [Me | Ze | Zeo0 40
i |Ooten® I | Mo [ivo 2= 1 [P yo —wo4201}
Matrix spike recovery:
Reference standard | Spike value Sample Spike hardness (A)
y number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
’ {mg CaCOy/L) (ml) ml ml mli
IN5S M8Y <0 | S0 |[nO peo| Yo | Zo| B8O

i Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCO,/1) MV=A-B (ncceptable range
(mg CaCOy/L) =75 to 125%)
, 4D 40 100.0,
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
L =‘T\‘IAD¢_¥<\ (Eli::ll; be = 0 mg CaCOs/L) 6D 0.0 6,01 0.0 20.0 NI
oY 5\3}; S 6L jo2 |00 | 2.0 HO
Odiw.y | mpsw %00 | %ol Yo G2 B
0Y.14.3A o | 294 4.5 40
0412438 491 | 92<|4.M 68
0M-Qo.} A 2251329 JM %)
Ov-2e.3 : 334 | 4za 4, oz
- Qv 0447\, Udzo 428 |r.e P
] |~ A u2e 434 | 0w (2
] | wr 1 Y43y (U4D | 0.0 ! 12
Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: I A I Date reviewed [ GBS -dl- 1\ J
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Analyst I~

Date analyzed

04.28.

>

Page Z of 3
Hardness (SM 2340 C-1997)
RL = 1.0 mg CaCO5/L o
Time initiated | \ ~ oW28P
Time completed Y

Titrant normality and multiplier determination:

Page 4

TFtrant | Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ot ni —ml | =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable rar H80—0.022 =N x 1000
N ad
Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOs/L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSS Mo 40 0 Yo |dwo| 2o | 200 40 10,0,
Duplicaie sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOs/L) {(S-D) /{(S+D)/2]} x 100
number (ml) ml ml ml
S
Quonh, D [ 6D |34 i1 | 10| 200 |° 20 '
Duplicate (B§) i lq.l ls. "O 1 D —u QJzén
Matrix spike recovery:
Reference standard | Spike value | Sample Spike hardness (A)
number (8V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml
\ NSy 6y Ho | 6D W 130l 24| 206 =1®)
Sample hardness (B) Measured spike value (MV) % R=MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L} =75 to 125%)
20 26 4s.0,
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
=ND Blank
. [ (hould e =0T MY CICUTL] W oMZ813
Bvent, E ) (30| 04 oo | |8
g
l F \ 29 [@a] 14 28
7
6 Q.3 |20 | 16 S
) Al 1333 | i.@ i2
T f23 [Ava | )M Z8
T av.l xS | 24 be
L 3ls | 334] 14 30
& M ] - 32N ﬂq 0.5 ) 1O
Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: ’ Y\ I Date reviewed L 05-0\17) _J
L4 I
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Page
Page 5 of 3
~* Enviranmentai Testing Solutlons, Inc.
Hardness (SM 2340 C-1997)
RL = 1.0 mg CaCO,/L
Analyst | A Time initiated - 283
Date analyzed | QY28 ./} Time completed el
Titrant normality and multiplier determination:
Titrant Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
re standard ml ml ml =(0.2/E = (N x 50000)/ 50 ml sample
number number o —— (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
T {20/
Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
I NSSMB) 40 501339 [%59| 20 | 20O 40 (D0,
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /{(S+D)/2]} x 100
number (ml) ml ml ml
Quank. N | 50 294|333 | 1.8 | 200 |° 306 Moy
Duplicate (B) 4 17973 (39s| 1.8 d K1) —=04 20
Matrix spike recovery:
Reference standard | Spike value Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) m! ml ml
[NSSIver do  |av 313 US| 28 20.0 Ho
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
3y 4o 100.0).
Sample measuremenis:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
=xp—Blank
v (should be = 0 mg CaCOs/L) LoM2én
Quenh, . O 6D .5 Jd| 02 200 | 16
Q
] Pl | Q| 42| Ot EX
9 280 | 2.4 0.9 4.0
/4 i | 284 |0} 1d
S 289 |232-| 03 .0
T h3z |Ad.0 (0.9 |
Y, .0 Ysy | I 29
v daM 435 6.1 2.0
w ds<S | as3| 02 )

- )s V.
Note: If >15ml of titrant is used, sample must be'diluted.  Reviewed by:
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Page =

Page  \ of L

Hardness (SM 2340 C-1997)
RL = 1.0 mg CaCO5/L

Analyst | A )eme Time initiated (\2,2_(0
Date analyzed | 0G.00) % Time completed U3
Titrant norinality and multiplier determination:
Titrant Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0,2/E = (N x 50000)/ 50 m!l sample
number number (E) (acceptable range = 0.0180 - 0.0220) = /N x 1000
JLs3| Iess v | 0.© | 100 | 10.0 0,0250 20.0
Laboratory control standard:
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
Thss (kY 40 N Jweolngl te | 20 3.0 45.0%s
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S-D) /[(S+D)/2]} x 100
number (ml) ml ml ml
S
06cH. Y | 5SS so | s |»al 11 | 2o.o 3% :
Duplicate (B) D
1 — 2.3 [1se 114 i 3% To—ga oS-t
Matrix spike recovery:
Reference standard Spike value Sample Spike hardness (A)
number SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml
LS MY ~Ho 50 | 134 |rkv| 34 200 ol
Sample hardness (B) Measured spike value (MV) % R=MV/S8V x 100
(mg CaCOs/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
@5 °5oW4T
38 -0 }eo. o®lo
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
_ Blank
TVEnE (should be = 0 mg CaCOJ/L) 50 0.0 .|Do | 0o 20.0 NO
05-@-1} MnHSW , W3 |2y | 43 &
054y | 24p | 2R3 [ A ) Y
05.05,1} i 284 |33\ | vy 88
on-W-A | MBS Wy | 220 |3%S | 44 <8
OMV-U-1N B | = 3+-S|H8 | “h3 R4Y)
0 -\ ] 3 B [He) | 3 R
10so\-0) | TeMeysen ) po [24]24 5%
V0SR-3 \ a 24 |51 | A% 54
[ oges. € ] 3 1. sy, lgs | 28 . e
Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: I A\ ( ' Date reviewed LOS-Q v __!
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\) Environmental Testing Sofutions, Inc.

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

Analyst | @s W/ Time initiated |\ gSwh
B Date analyzed | pg.o, 43 Time completed g
Titrant normality and multiplier determination:
_ ﬁmw Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ~—ml | ml ml =0.2/E = (/V x 50000)/ 50 ml sample
number umber \% (acceptable range = 0.0180 - 0.0220) =N x 1000
- — 2020
Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
_ number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOYL) | (ml) ml ml ml =90 to 110%)
T |deF 40 30 4 flod] 2.0 25.0 o | oo, 0%
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin End | Total | Multiplier | (mg CaCOa/L) {(S - D) /{(S+D)/2]} x 100
number (ml) ml ml ml
S
osor.e 24 WIettesrs~) | 5o (o4 | g |as | 200 do ,
Duplicate (B D
\ S A laa fanys| L 0 T s¢ oSt
Matrix spike recovery:
Reference standard Spike value Sample Spile hardness (A)
number SV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOy/L) {ml) ml ml ml
lNSsN@‘} Ho 5o |[1#Ha (214 | LS 20.9 130
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L} =75 to 125%)
J 4o HO 100.0%fo
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
= Blank
TV = N S = U R TR0 .
NosesaY | WRMe~ 2 Yinazeesn| 214 254 |10 | 20.0 go
] 10805 Lo | 3 A |2s4 | 30| He 9z
NS o7, o4 %M \ 50 300 |33 |22 g
1 psed. o) { 2 | 272 |2c1 | 2% o1S)
11osek.o\ l 3 L ) 15| A4 4R
nesa - ool Am 1o 335 [44S | Fo [ o P00 Pigut
’ \ x WY . InAm 25 00 (35 |35 |12y o
) 3 \0
\’10561.J3\‘ Pm | & 35 |1o0v | ) T, Jaaer 882 T
' L]
L1086y .13 { i P 25 O | 14y | 35 (L2) 140
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed by: l X\ ] Date reviewed I 05-0b -0 I
V A3
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Hardness (SM 2340 C-1997)

Analyst

Bse M

Date analyzed

DStOU ‘}1’

RL = 1.0 mg CaCO-/L

Page e
Page 2 of i
Time initiated |~ 03w

Time completed

T~

Titequt normnliz and multiplier determination:
Titrant Normality chie i % Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ﬁh\m&m = (N x 50000)/ 50 ml sample
number number (E) (acceptable rangé =10: 22 =V x 1000
OO TF
Laboratory control standard:
Reference standard | True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume Begin | End | Total | Mulfiplier (mg CaCOy/L) {acceptable range
(mg CaCOs/L) (ml) ml ml ml =90 to 110%)
Tyss 198 F 40 50 | iy e 19 720.0 3% G5.0%
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin End | Total | Mulfiplier | (mg CaCOs/L) {(S-D) /[(S+D)/2]} x 100
number WA (ml) ml ml ml
S B t
VI0S®h-2% |ALF 00y 25 |ve N3 |57 (nl00 223230 -
Duplicate (B) D"
L g 0% | %5 |53 'ID'L E&%U 122, = Ao +es, 05.0uF
Matrix spike recovery:
Reference standard | Spike value Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCO;/L) (ml) ml ml ml
Zl
Twss 1493 K0 25 288 | 2.0 |,y 20® 2o 2)0
050w V¥ 059% 3
Sample hardness (B) Measured spike value (MV) % R=MV/S8V x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75to0 125%)
23l %0 \ov.0°%
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
TVe=ND Blank Osbs1}
(should be = 0 mg CaCOs/L) 0
A Y
6863-30 _[TV4 AL up 25 245 |3o. fartesia 20.0 sy}
| TTose™ 19 L T 4 oo 34 | 36 oy | 1D el
820 |anteo 5 5% 1263 | 11 |oe) 220
1eSod.0S [Creonfeate | 2:%3aal3us 404 | ez A
+ TSSO TOT 25 L2 O I S s L OR) L p—
. oS
A e 3 I 2 s 1A 3] I VL= J—
* 2 L . s °§’\‘
» B 9o It tZY e
110501 .08 [TWAGQA 101 1t | So on |32 | 32 o'
110803d-3b d 2 . 3.2 LS | 33 - Ll

Note: If >I5ml of titrant is used, sample must be diluted. Reviewed by: l

Rageftrofaer os-ov

A
U

|

AJ

Date reviewed L 0501\ J

SOP C7 — Exhibit C7.1, revision 01-01-13




n (@ Page +
N,
] Page 4} of 4
' Environmental Testing Solutions, Inc.
Hardness (SM 2340 C-1997)
RL = 1.0 mg CaCQOs/L
Analyst BeL W Time initiated \QWG
Date analyzed 5.0 ¥ Time completed g
Titrant normality and multiplier determination:
%W Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard sl ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number [ (acceptable range = 0.0180 - 0.0220) = /N x 1000
M) SV o
Laboratory control standuard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml mi ml =90 to 110%)
TVSS M} 40 0 s (g4 |14 | 20.0 23 45.5 %
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S- D) /|(S+D)/2]} x 100
number TVA (ml) ml mi ml
N oseAK ISaioint 3 | So B4 |ng | 34 | 2e.° g
Duplicate (B) D )
L L e |52 | 34 A 8 B 0557
Matrix spike recovery:
Reference standard | Spike value Sample Spike hardness (A)
number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
[TNILS (mg CaCO4/L) (ml) ml mi ml
&> 0 so | WS (131 |53 | 2.0 \oLw -\I0
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
L% 33 (D) @50% _(ixgl)
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
TV =ND Blank —+ 08D
—{should-be=Llmg CaCO-H—
110501. 01 -TVA SQ@w 110wV V| 5D 1) 20332 | 7R L
(M0S033S , f z 0.3 [23.6] 33 Le\s
\0s03.01 > 2308 | 2641 323 leto
110501 O TVASEA 101 110V 1 264 |30, | 3.2 o2
10503 B | - 20, [234 | 33 lete
10808, 1§ 4 3 4 2y |39 | 35 — Fo
[ ———]
—t 1
o ——
T ssaed
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed by: é\ l Date reviewed | 040611 _l
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i

Analyst

Date analyzed

T

OO0\

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

Titrant normality and multiplier determination:

Page 3

Page \_of /
Time initiated 08402
Time completed | p 908

Titrant Normality check Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (N x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.0180 - 0.0220) =N x 1000
VNFS3 | [ Nsendw | 4.5 (9 | los 0.0200 20.0
Laboratory control standard:
Reference standard | True value Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCQy/L) {ml) ml ml ml =90 to 110%)
(Nss M8y 40 0 1Rns |as| 20| 200 4Q 1o N.
Duplicate sample precision:
Sample Hardness %RPD =
}mpﬁ\ Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S- D) /[(S+D)/2]} x 100
number [N (ml) ml ml
\ S
Duplicate (B) \ D
N\
Matrix spike recovery: \
Reference standard | Spike value Sample Spike hardness (A)
number (SV) volume Begin \E%d\ Total Multiplier (mg CaCOy/L)
{mg CaCOy/L) (ml) ml mi™N_ ml

Sample hardness (B) Measured spike value M % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) N\ =7510125%)
o8
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
. Blank
TV =ND (should be = 0 mg CaCOs/L) a) q‘g q's 0.0 0.0 D
NosoLod [SAN 10y | | 4 AS [2u | 31 02
NL0S0R.3S \ 2 | Ay 229 | 2.3 e
0% 0511 3| 2314 |31.2| 33 \ ot
—
"
L
/
gt
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed by: l W J Date reviewed l 85-61-171 ’I
Pa% 7of94‘ ol hds % iy
Voo Gl Ity SOP C7 - Exhibit C7.1, revision 01-01-13
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P CEEs Pimephales promelas
Chronic Reference Toxicant Control Chart

g . Source: In-house Culture
1.2 e S s A i i B S A T R R R TS G I N BT
Control Limits (* 2 Standard Deviations) ]
10 =
P o S e e e e S e R T
0.8 - " ° e e o 7
Y L ® © © ____._:-_.___,...
L Rl '—.'—-" o
I o - ® s
| L ® =
| 0.6 e e s o o e ESEEE =
| — s e S ES mm— T
o 1
b 4
< o4t -
)
— I RN SR (N NS NN NN SN N NN NN S SN SN S S NN S S
n
o 12  SEEE I Rt A B S R RN SENN NN SEN e AN (NSRS SN SN T R B
> s . ]
© Warning Limits
B 0 b o e ——————a A s )
s TR 5 o oS g S —
®
0.8 - ° . ° ° e e ° 7
[ - SS—
® °
0.6 - S .
B, R — d
S N NN TN TR NN N B 1 Lo b 1 1 I S B
AP AP (46 A0 40 ab 40 46 46 238 220 o*° A A A A
a7 g1 GO ¥ 2> o> @
P A A G A G G 0 0 o
Test date
® 7-day IC,; = 25% inhibition concentration. An estimation of the potassium chloride concentration

which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

| e CeNtral Tendency (mean logarithmic IC,, converted to anti-logarithmic values)

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

«m ... Laboratory Warning Limits (mean logarithmic IC,, + 2 coefficent of variations converted to anti-logarithmic values)

--------- USEPA Warning Limits (mean logarithmic IC,; £ S, ,, converted to anti-logarithmic values,
Saqs = 75" percentile of CVs reported nationally by USEPA)

00, 0
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Pimephales promelas

A Chronic Reference Toxicant Control Chart

E Environmenta Testing Sonions. nc Source: In-house Culture

(=]

9.. Log,, Conversion Anti-logarithmic Values (g/L KCl)

T‘et number Test date 7-day IC, Laboratory Calculated CV 75th Percentile CV
ToxCal Determination | 7-day 1Cyg cT ) cT Control Limits Warning Limits Warning Limits
(g/L KCl) CT-28 CT+2S CT-2CV CT+2CV CT-Sass CT+Sa75
1 04-04-16 0.7240 -0.1402 -0.1647 0.0544 0.6844 0.5328 0.8791 0.4629 0.9689 0.4243 0.9506
2 04-05-16 0.7762 -0.1100 -0.1559 0.0538 0.6968 0.5440 0.8925 0.4775 0.9777 0.4320 0.9679
3 05-10-16 0.7510 -0.1244 -0.1528 0.0511 0.7034 0.5559 0.8899 0.4937 0.9685 0.4361 0.9770
4 05-17-16 0.6409 -0.1932 -0.1573 0.049%6 0.6961 0.5539 0.8749 0.4918 0.9530 0.4316 0.9669
5 06-07-16 0.6998 -0.1550 -0.1571 0.0468 0.6965 0.5614 0.8640 0.5026 0.9370 0.4318 0.9674
6 06-14-16 0.7412 0.1301 0.1546 0.0451 0.7004 0.5690 0.8623 0.5127 0.9315 0.4343 0.9729
7 07-12-16 0.7965 -0.0988 -0.1500 0.0460 0.7080 0.5729 0.8749 0.5172 0.9437 0.4389 0.9834
8 07-19-16 0.6348 -0.1974 -0.1536 0.0455 0.7021 0.5682 0.8674 0.5114 0.9376 0.4353 0.9752
9 08-02-16 0.7850 -0.1051 -0.15902 0.0460 0.7077 0.5726 0.8746 0.5168 0.9436 0.4388 0.9830
10 08-09-16 0.6703 -0.1737 -0.1517 0.0447 0.7051 0.5739 0.8664 0.5190 0.9339 0.4372 0.9794
11 09-12-16 0.7241 -0.1402 -0.1510 0.0433 0.7063 0.5786 0.8622 0.5255 0.9270 0.4379 0.9810
12 09-12-16 0.7351 -0.1336 -0.1500 0.0421 0,7080 0.5831 0.8596 0.5315 0.9222 0.4389 0.9834
13 10-04-16 0.7791 -0.1084 -0.1477 0.0420 0.7117 0.5864 0.8638 0.5357 0.9254 0.4413 0.9886
14 11-01-16 0.7808 -0.1074 -0.1456 0.0419 0.7152 0.5897 0.8674 0.5398 0.9280 0.4434 0.9934
15 12-06-16 0.8303 -0.0808 -0.1423 0.0433 0.7206 0.5904 0.8795 0.5399 0.9411 0.4468 1.0009
16 01-10-17 0.7066 -0.1508 -0.1433 0.0432 0.7189 0.5892 0.8773 0.5384 0.9392 0.4457 0.9921
17 02-07-17 0.7052 -0.1517 -0.1421 0.0426 0.7209 0.5924 0.8772 0.5426 0.9378 0.4469 0.9948
18 03-07-17 0.7620 -0.1181 -0.1362 0.0365 0.7308 0.6178 0.8646 0.5761 0.9139 0.4531 1.0086
19 04-04-17 0.7043 -0.1523 -0.1392 0.0351 0.7258 0.6174 0.8531 0.5765 0.9012 0.4500 1.0015
20 05-02-17 0.6740 -0.1714 -0.1371 0.0316 0.7292 0.6305 0.8434 0.5939 0.8858 0.4521 1.0063
Mote: 7-day IC, = 25% inhibition concentration. An estimation of the potassium chioride concentration that would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

CT = Central tendency of the IC,s values.
S = Standard deviation of the IC,5 values.
Control Limits = Mean logarithmic IC; + 2 standard deviations converted to anti-logarithmic values.
Warning Limits = Mean logarithmic IC;, + 2CV or 54,5 converted to anti-logarithmic values.
Says = Standard deviation correspanaing to the /5" percentile of UVs reported nationally by USEPA (S, 5. = 0.38).

riered and
CV = Coefficient of variation. -.n:--,
Al Somarer



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

Evtvmnem emal Testing Solutions. inc

s I s aae S R S . D R S S SR S R R A S SR S B N B
[ ]
= 1.00 -
£ ® C ]
$E b e O :
02 075F T T e e i T
—_— o @ -
O 8 » [ ] e o 1
° = r -  TTT— & —9 o ° — s e ]
5 £ 050F ® . ]
[ = ~ r ._. — e v — ® L e S . S . WS WS WSmS — 7
o ) o T e e e oo - ————— o 2 o e R
w 1.25 p §
C USEPA Minimum Acceptance Criteria (> 0.25 mg per surviving larvae) ]
- 1
L1 | 1 | I | | | | | L | ] | 1 1 | | 1 L]
= | | | | I i I I | I | | I I | 1 | | | I ]
§ " USEPA Maximum Coefficient of Variation Guidance Criteria (< 20%) 1
e o 20 i ]
O
s 2 - E
x o L 4
§5 A Tt e e e e e e e ey ——— — ]
« O 10 - " -
o & L ® ® 1
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30 5 USEPA Upper PMSD Bound Acceptance Criteria (< 30%) 1
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= | | Lower PMSD Bound ’
i—‘— 20 | (>12%) - N
r et s —  —— —— — — o— o ——— . s ——— |
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Test date
° Control Growth, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not @ minimum

acceptance criteria frmered and
Central Tendency (mean Control Growth, CV or PMSD) {,,.,.,,,.f,'
95% Confidence Interval (mean Control Growth, CV or PMSD # 2 Standard Deviations)
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Ay
Q .
[ = Pimephales promelas
N Chronic Reference Toxicant Testing, Test Acceptability Criteria
Qe Source: In-house Culture
©
= ToxCal Determination Control Growth Control Growth CV Test PMSD
Control Control Growth Test (mg/initial larvae) (%) (%)
Test number Test date Survival Mean cv MSD PMSD T 95% Confidence Interval T 95% Confidence Interval cT 95% Confidence Interval
(%) (mgﬂnimi larvae) (%) (%) CT-28 CT+2S CT-25 CT+25 C7-28 CT+25
1 04-04-16 100 0.461 59 0.0395 8.6 0.6125 0.415 0.810 53 0.0 10.6 10.7 5.8 15.7
2 04-05-16 100 0.647 123 0.1138 17.6 0.617 0.435 0.799 6.3 0.8 135 11.7 48 18.6
3 05-10-16 100 0.541 7.0 0.0614 113 0.608 0.431 0.785 6.4 0.2 131 11.7 53 180
4 05-17-16 100 0.507 1.8 0.0438 8.6 0.597 0.418 0.775 5.9 -10 129 113 5.0 176
5 06-07-16 100 0.421 5.0 0.0592 14.1 0.579 0.377 0.781 5.8 0.7 124 116 5.4 178
6 06-14-16 100 0.455 3.2 0.0334 7.3 0.568 0.362 0.773 5.6 0.8 120 11.2 4.8 176
7 07-12-16 100 0.578 8.8 0.0763 13.2 0.569 0.373 0.765 59 -05 12.3 11.4 $.2 17.6
8 07-19-16 100 0.774 10.1 0.1053 13.6 0.584 0.365 0.804 6.2 0.4 12.7 115 55 176
9 08-02-16 100 0.570 3.4 0.0474 8.3 0.583 0.372 0.794 6.0 0.5 12.5 113 5.2 17.4
10 08-09-16 100 0.699 3.5 0.0827 11.8 0.591 0.379 0.803 5.8 0.6 12.2 114 5.5 17.2
11 09-12-16 100 0.604 5.1 0.0532 B.8 0.592 0.387 0.797 5.8 0.4 11.9 11.2 5.4 17.0
12 09-12-16 100 0.637 4.8 0.0520 8.2 0.595 0.385 0.794 5.7 0.3 11.7 11.0 5.2 16.8
13 10-04-16 100 0.588 3.2 0.0506 8.6 0.594 0.401 0.788 5.6 -0.4 115 109 51 16.6
14 11-01-16 100 0.671 7.7 0.0627 9.3 0.598 0.407 0.790 5.7 -0.2 11.5 10.8 5.2 16.4
15 12-06-16 100 0.617 5.6 0.1167 18.9 0.599 0.413 0.786 5.7 0.0 114 11.2 a6 178
16 01-10-17 100 0.587 7.3 0.0629 10.7 0.600 0.414 0.786 5.7 0.0 11.3 112 46 17.7
17 02-07-17 100 0.579 115 0.0751 13.0 0.591 0.420 0.763 6.2 03 120 114 4.8 17.9
18 03-07-17 100 0.638 6.2 0.0662 104 0.550 0.421 0.759 6.2 0.4 120 11.2 4.7 17.7
19 04-0a-17 100 0.620 5.5 0.0919 14.8 0.591 0.422 0.761 6.3 0.6 119 1113 a7 179
20 05-02-17 100 0.729 5.6 0.0792 10.9 0.596 0.416 0.776 6.2 0.6 11.8 114 5.0 17.8
Note: Coatrol Survival = USEPA minimum test scceptability critena 2 80% survival.
\ Contral Mean h= USEPA rest zcceptabifity critena 2 0.25 mg/surviving larvae.
i CV = Coefficlent of vanatior for control growth,
USEPA maximum CV guidance criteria (90" percentile) < 20%
MSD = Minimum signiticant d fference.
PMSD = Percent i significant diff
PMSD I3 3 measure of test precision. The PMSD 15 the minimum percent difference between the control and treatmert that can be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10" percentile) > 12%.
1 The lower PMS0C bound represents a practical himit to the sensitivity of the test method and (s not a minimum acceptance criteria.
‘ Upper PMSD bound acceptance criteria determined by USEPA (30" percentile) < 30%.
CT = Central tendency of the growth, CV or PMSD values, '_":‘“':
$ = Standard deviation of the growth, CV or PMSD values. b e
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- Environmental Testing Sclutions, Inc.

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

Species: Pimephales promelas
PpKCICR Test Number: 25

Dilution preparation information: Comments:
KCI Stock INSS number: INSS \SRb
Stock preparation: 50 g KCI/L:
Dissolve 50 g KCI in 1-L Milli-Q water.
| s Dilution prep (mg/L) 300 450 600 750 9200 1050
| Stock volume (mL) 9 13.3 18 225 27 313
, Diluent volume (mL) 1491 1486.5 1482 1477.5 1473 1468.5
| Total volume (mL) 1500 1500 1500 1500 1500 1500
Test organism information: Test information:
| Organism source: In-house culture Randomizing template: | Wit qRAWEE
Age: < 24-hours old Incubator number and 18
shelf location:
Spawn date: o2\ Artemia CHM number: CHM914
‘ Hatch dates and times: 05-0\-\1 V00 ¥O Drying information for weight
| 0S-02-1  0L0S determination:
Transfer vessel information: pH= .8k S.U. Date / Time in oven: 0303 #42)
' Temperature = 8.9 > Initial oven temperature: L0 C
| Average transfer volume: <0.25mL Date / Time out of oven: |0s-10-r} 0430
Final oven temperature: L'
Total drying time: ~\-Hawis

Daily feeding and renewal information:

Day Date Morning feeding Afternoon feeding Test initiation, renewal, MHSW
| or termination batch used
Time Analyst Time Analyst Time Analyst
| 0 05-02-17 OO M 230 | WU 0810 | M ok U 1A
N N
' 05-03-17 Qoo A \zeo | M 0834 \,}( o\ u-1 B
‘ : 05-04-17 Oe0S E \VLoS ‘)‘(( oSl I o\-1b-n B
| ’ 05-05-17 cbio | )l 1210 0840 M- By
4 05-06-17 ous E S A || DAV \\ 08-00-\)
! 5 05-07-17 GMD W\ 13N o X 0AY 0 A 0S-0L-11\
¢ d d
6 05-08-17 0\S g( i A d'\ 010 A’( 0s-gL -
' | osoor otdo | W\
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 01. <20% 7-day LCsg R&S.8
Average weight per initial larvae: 0% NOEC < 300
Average weight per surviving larvae: 04 > (.25 mg/larvae LOEC 00
ndependent Chv < 300
Neviow by 1Cys 14 ©

Kalley E. Keeneo

I~ Page 73 of 94 SOP AT21 — Exhibit AT21.1, revision | 1-01-14
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' Enviroamental Testing Soliutions, inc.

Species: Pimephales promelas PpKCICR Test Number: 25

Survival and Growth Data

Day Control 300 mg KCI/L 450 mg KCVL
A B C D E F G H I J K L
0 10 10 10 10 10 10 10 10 10 10 10 10
1 o | to|to]te [ro [1o |10 |10 |to |10 |10 |
. to| to| (of fof (o to|to [0 | |lo /0|10
3 o |to o] o] ] o] oo o] |1 |10
. /o [t0 | /|10 0|10 | 10| 0| ]| [0 |0
> ro| m| 10| 10| to|to |10 0| ]| 0| to] 0
6 || @|to|to||Io|0]r0]|td |to |10
. o | oo | to]o |t [te | /ofto | |0 |10
{ A = Pan weight (mg)
Ty colorsoae: UANE B iy 15,25 | 1025 | 1698|1540 1342 1500 15,67 i35 160,16 |32 I8 30
Date: 04.22.4%
B=Ps Larvae weight (m;
,\nnl;s?:+ ‘ ulkjg g Lﬂ\‘?o 42"“ A3.e8 423‘ AlLSD M‘gq 21.08 b‘gLRI‘M 22.0“ 04 ZO.-:HI
Date: 0s5.01.0)
C = Larvae weight (mg)=B- A
iseticaloktaisd: .63 [0k |43 4.83]6.10 (542 [¢.08 [1.29 |54 [5.€k .01 [S.44
Analyst: é&
Weight per initial number of larvae (mg) ‘>‘
= C/ Initial number of larvace ' D
~ N %
‘ Hand caleulated. X{_ o ,\0‘0 R’” \::7 \;0 {g:V \‘90% /‘C' \(‘? ‘? ?6‘ l:)~
, Analyst: & o 8" o o o o- 0 0 o A\Y 0 o
Average weight per initial | Percent AN R e
| sumberof larvac (mg) | reduetion o 4oq  [HEEENEE 0.6 247 | o0.%%% | N.&T
| (%) RS

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

Comments:

Independent
Review by
Kelley £ Keenan:

s Page 74 of 94 SOP AT21 — Exhibit AT21.1, revision 11-01-14
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 25

Survival and Growth Data
Day 600 mg KCI/L, 750 mg KCI/L 900 mg KCI/L
M | N 0 P Q R S T U v [ w | X

0 10 10 10 10 10 10 10 10 10 10 10 10
' 1O |10 | 1ol 0] /| ta]|®|[ro] ID 44 10| a4
? ofoftolw] w|o|10[®|in]|ala4]]q
* /IO ID|J O[] OO |10 IQfI0D[ A (A | Q
4 wl ool 1 «\)\ qlk g‘ul gﬂu 4 1.8 <sl;\
’ o[ a o | T o & e & ol M
. € [ola oM elg || el
t e lwla hol |l a]% ¢ Ll | L

A = Pan weight (mg)
I,n:{;?gorco&cj _gnkBue IMsu [1SAZ | (SeM [MAL [ 1624 flwiz. | 1442 |1S.03 545 |Is.do 1536 lbsH
Date: O%.221473

B = Pan + Larvae weight (mg)
Avtint: : cQ'stiu m; d0M) |22 3 21.08| A [2008120.92| 19,10, |20.20|A04<| 19,75 |18.69 | 2011
ate: 2 -\

C = Larvae weight (mg) =B - A

Hand calculated. s.£1 LS "‘0“\ “’_”° qj“ 9. 80 |42 |s. 15 4.70 ‘-\,35 3.1 b2
Analyst: &

4
Weight per initial number of larvae (mg)
= C/ Initial number of larvae
Handf:}lculated. X\ “} \.J‘? \P) \’: Oib 3}0 '?"V (_’-"b O’: S? ’a\ ::,’
Analyst: 3 0 9 o o o o (v) \ O |9 Q' O

Average weight per initial | Percent

number of larvac (mg) reduction 0~b?—& |5_%7‘ 0 L\"‘\e | a1 0.-%4S -.(S‘q 7

from control
(%)

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

Comments:

SOP AT21 — Exhibit AT21.1, revision 11-01-14
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.| Enviconmental Testing Solutions, inc.

Species: Pimepliales promelas PpKCICR Test Number: 25

Survival and Growth Data

Day 1050 mg KCI/L
Y Z AA BB
¢ 0 | 10 | 10| 10
2 Sl Fa ] R
N
’ 4715 | e |b
4 W[ W[ s
LinS
5 W w 14
I \
6 LY
} 0‘)\ { 0
d Lo |V | O
A = Pan weight (m ,«“ o
a &
Tray color code:: ‘E‘H’ ﬂjgﬁz z
Analyst: = Wj‘-( w |bl8
Date: OoH.22.n
B = Pan + Larvac weight (mg)
Analyst: A o} [—2I @94 _i‘l*
Date: 0s.) Ly L &
C = Larvac weight (mg) =B- A 0.%10
o A
Hand calculated. 0 20| —xia —
Analyst: 1\\ ""T “\T
Weight per initial number of larvae (mg)
= C/ Initial number of larvae ~
~ O
Hand calculated. e' O Q‘
Analyst: J\ 0 D
Average weight per initial | Percent
number of larvae (mg) reduction 0. 0 3q q\{,'\ 7
from control
(%)

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

Commentis:

independent
Review by

¥aliey £ Yeanon
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’ Pimephales promelas Chronic Reference Toxicant Test
EPA-821-R-02-013, Methad 1000.0

Environmental Testing Sclutions, Inc,

Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number: 25
Test dates: May 02-09, 2017
Concentration (mg/LKCY | Replicate | it mumberof | Finsl number of | A= Pan waight{mg) | 8 = Pan+larvee |Larvas weight [mg) =|  Weight / Surviviag | Mean waight/ Surviving| Caetficient of varlation [Waeight / initial numbe of [Maan survival (%!] Mean waight/ tnitial | Coefficiant of ver stion| Fercent reduction from
larvan larves welght (mg) B-A number of larvee (mg) | number of (arvas (mg) e en meight ser surveing Iarvae (mg) number of larvae 1% contral %)
s ot bowan] (%) ime)
A 10 10 15.15 22.78 7.63 0762 0.763
8 10 10 15.35 22.41 1.06 0.706 0.706
0.7 5. 100.0 0.729 5.6 Not applicable
i C 10 10 16.25 2388 7.63 0.763 ¢ . 0.763 o
D 10 10 15.98 22.81 6.83 0.683 0.683
E 10 10 15.40 21.50 6.10 0610 | 0.610
F 10 10 13.42 13.34 5.92 0.592 0592
5 10.0 100.0 0.635 10.0 12.9
300 G 10 10 15.00 2108 6,08 0.608 o8 0.608
H 10 10 15.89 23.18 7.29 0.729 0.729
1 10 10 15.35 21.94 6.59 0.659 0.65%
J 10 | 10 16.18 2204 5.86 0.586 0.586
4 0.599 a0 X X W 17.8
50 K 10 10 14.72 20.79 6.07 0.607 0.607 08 il d
L 10 10 1530 20.74 5.44 0.5_41 0.544
M 10 B 1454 2041 5.87 0.734 0.587
N 10 10 15.92 2237 645 0,645 0.64s
! 55 0.628 6.4 138
$99 o 10 9 1584 21.88 6.04 0.671 osn 0.604 ns
P 10 10 14.96 21.72 6.76 0.676 0,676
[+] 10 7 15.24 20.08 4.84 0.691 0484
R 10 7 16.12 20.92 4.80 0.686 0.480
75 0.659 6.1 7 .4 4
0 S 10 7 14397 19.19 422 0.603 0422 ey BAT 8 “
h 4 10 8 15.03 20.28 5.28 0.656 0.525
u 10 s 15.95 20.65 4.70 0.671 0470
v 10 3 1540 19,75 4,35 0.725 0.435
- 0.830 142 A 0.3 8 45,
" W 10 [ 15.78 12.89 3.1 0518 0311 e v o -
X 10 6 16.57 20.19 3.62 0.603 0362
2 £ 10 1 1634 17.07 0.73 0.730 0.073
2 10 0 0.00 0.00 0.00 0.000 0.000
e} » 7. 5.0 0.0 5 "
e AA 10 1 16 18 16 99 0.81 0.810 aan ? 0081 aid s ad
88 10 0 0.00 0.00 0.00 0.000 0.000
Junnett’s MSD valua: 0.0792 MSD = Minsemum Significant Difference
IMSD: 109 PMSD = Percent Mintmum Significant Difference
PMSD & a measure of test precision. The PMSD is the minimum percent difference between the control and treatmeant that can be declared statistically significant in a whole effluent toxicity test
Lower PMSD bound determined by USEPA (10th percentile) = 12%
Upper PMS0 bound determined by USEPA (90th percentile) = 30%.
Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectivaly, of PMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001h)
The lowes PMSD bound represents a practical limit to the sensitivity of the test method and is not 3 minimum acceptance criteria
USEPA. 20013, 2001D. Final REDOI' INtATIABOIAIANY Varabiity Study of £ PA Short-tarm Chranie and Acute Whale Ettluent Toxicity Test Methods, Vol 1 and 2-Appendix. EPA-821-8-01-004 and EPA-821-8-01-005. US € P ion Agency, Cinzinnati, OH




Statistical Analyses

Environmaental Testing Sohtians, ks

Larval Fish Growth and Survival Test-7 Day Survival

Start Date” 51212017 TestID: PpKTICR Sampie 1D REF-Rel Toxicant
End Date: 5/9/2017 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chioride
Sampie Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mgiL 1 2 3 4
D-Control  1.0000 1,0000 1.0000 10000
300 10000 10000 1.0000 1.0000
450 1.0000 10000 10000 1.0000
600 O0B0D00 10000 08000 10000
750 07000 07000 0.7000 0.8000
900 0.7000 0.6000 08000 0.6000
1050 0.1000 0.0000 0.1000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Totai
Conc-mg/l.  Mean N-Mean Mean Min Max CV% N Sum  Critical Resp  Number
D-Control  1.0000 10000 14120 14120 14120 0.000 4 0 40
300 1.0000 1.0000 1.4120 14120 14120 0 000 4 “8.00 10.00 ] 40
450 1.0000 10000 14120 14120 14120 0.000 4 *8.00 10.00 ] 40
600 098250 09250 12851 11071 14120 11347 4 *4.00 10.00 3 40
750 07250 07250 1.0202 09912 1.1071 5.685 4 10.00 10.00 1 40
*900 06250 06250 08123 0.8861 09912 5.759 4 10.00 10.00 15 40
*1050 00500 00500 02403 0.1588 03218 35161 4 *0.00 10.00 38 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.87827 089 -0.3868 196258
Equality of variance cannot be confirned
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv Ty
Steel's Many-One Rank Test 600 750 670.82
Treatments vs D-Control . )
Tri d Spearr Karber
Trim Level ECS0 95% CL
0.0%
5.0%
10.0% 87851 83462 92049 10
20.0% B97.43 384837 94933 09 ]
Aulo-5.0% 885.76 826.27 907.13
08 4
0.7 4
S 06
g <
S 05
g
o« 04 4
034
024
014
0.0 veer v OOrror
1 10 100 1000 10000
Dose mg/L
Dose-Response Plot
1 -0~ <
09
0.8 3
- 074
>
'E 0.6 3
=
0 0.5 3
>
8 043
™ a3
0.2 4 ana
0.1 3 f—:—:
o S — X
T g g o o o g
= = @ o
S © - w ~ & 2
3 H
o
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Eavironmental Testing Solutians, inc

Statistical Analyses

Larva Fish Growth and Survival Test-7 Day Growth

Start Date: 5/2/2017 TestID: PpKCICR Sample (D RFF-Raf Toxicant
End Data: 5/9/2017 Lab ID:  ETS-Envir. Testing Sol Sample Type. KCL-Potassium chloride
Sample Date Protocol’ FWCHR-EPA-821-R-02-013 Tes! Species PP-Pimephales prometas
Comments:
Conc-mgiL 1 2 3 4
D-Control 07630 07080 07630 06830
300 06100 0.5920 06080 0.7290
450 06590 05860 06070 0.5440
600 05870 06450 06040 06760
750 0.4840 04800 04220 05250
900 04700 04350 03110 038620
1050 00730 00000 00810 00000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L. __Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean  N-Mean
D-Control 0.7288 1.0000 0.7288 0.6830 07630 5578 4 0.7288 1.0000
*30C 06348 08710 0.6348 0.5920 0.7290 9.980 4 2718 2290 00792 06348 08710
*450 0.5990 08220 05990 0.5440 06590 7.982 4 3.752 2200 0.0792 06135 08418
*600 0.6280 0.8617 06280 0.5870 06780 6.403 4 2913 2290 0.0792 06135 08419
750 04778 06556 04778 0.4220 0.5250 8.868 4 04778 086556
800 0.3945 05413 03945 0.3110 04700 18.143 - 0.3945 05413
1050 0.0385 0.0528 0.0385 0.0000 0.0810 115.781 4 0.0385 00528
Auxiliary Tests Stati Critical Skew Hurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92374 0.844 0.708432 -0.4102
Barietll's Tes! indicates equal variances (p = 0.86) 0.76291 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu  MSDp mMs8 MSE _ F-Prob df
Ounnett's Test <300 300 0.07919 010867 0.01286 0.00239 00148 3 12
Treatments vs D-Control
Lincar Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
1C05* 116.29 61.86 5414 43834 18870
IC10° 232.58 8550 108.28 60201 16404
IC15 408.09 138.74 12689 75460 03100 1.0
ICz20 63370 58.72 316.33 636,56 -3.8530 09 1
1C25 673.96 19.94 613.55 747.38 02701
1Ca0 82297 4145 71537 095828 03965 08 4
ICS50 912.69 18.66 82943 94596 -1.0893 071
* indicates IC estimate less than the lowest cancentration -
g 086
2054
2 04 ]
@
034
0.2 1
a1 4
Q0 v T
4] 500 1000 1500
Dose mg/L
Dose-Response Plot
09
1-ail, 0.05 level
of significance
frrond
- Som—es

3
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. Environmental Testing Solutians, tnc.

e B A
y PP el G
3

Species: Pimephales promelas

PpKCICR Test Number: 25

Page 5 of 6

Daily Chemistry:
Day
{Analyst identified for cach day, performed pH, D.O. and conductivity measurements only.)
0 1 2
Analyst | 0 ¥ A e N~ ws
Concentration | Parameter e R AT NE el [f e et
pH (S.U) 8.2 Y43 @40 | 332 | 808 |33
DO (mg/L) 4 +.l0 233 | AM 3 12
Conductivity
CONT (;l?:h:s‘}::ml;) 324 \526 e g 3 19 PR
ONTROL *Alkalinity = T
(,:g(ca;gg),/u %) \ L ek \#Qn Bt
*Hardness 2 3, i\ &
(mg CaCOy/L) 8 (“ ¢ : e
*Temperature (°C) | =LA 5.1 at. o) e\ M. J\A\,l-\
pH (S.U) 2.3} 1.03 any | 0 | B8os [125A
s i, 24 Y0 %) M X8 A
m Conduetivity ) S
# (pmhos/::m)t) &92 % B 9"6 94‘ s
*Temperature (°C) | Wl s S 1\.S i AU
pH (S.U.) (XS 165 &ow qu2 | 80 el
450 mg KCV/L po 34 Lo 39 %3 A8 | I3
o (pembosam) a0 | |0 Iowo |
*Temperature (°C) .6 ~1$-0 - \‘\-g AL | 4.1
pH (S.U.) BiS 165 | us | Yl o4 Yl
. DO (mg/L) 8.0 ) .4 3% N4 15
600 mg KCVL | Conductivity TR e
(u(t)l?lu;]sc/clx::) ‘3%0 v \320 1320 RN
*Temperature (°C) e .- € M- § ’1*\-5' w1 L
pH (S.U.) X YoM B80S | QD | 802 | Yo
750 KCVL PO el eD /-\'.1' 60 /\" 3 = 13
mg K Conductivity = j , _ e
e o | ] =0 Jwo |
“Temperature (°C) ]_&{.b 11‘-0 1 £ ™-L M- :L‘-\-S
pH (S.U) 63 | 302 | %04 | %3 803 | 354
00 me . RO 20 A3 8o || A% 8.0 33
mg / Cond fvity E . SN NI ;
(u(:r'\lhc;lsc/::'ml)‘) lego ol o \620 SRR il ‘6\ o SN
“Temperature (°C) 4. b 5.0 . € BNt ™. ¥ S
pH (S.U.) CXE) 00 | 8o | Awd 8o | }s5%y
050 e KCIL DO (mg/L) 8.l I 8.0 T 8o 23
I mg Conductivity ; ; TR Sl
(}l(::h:scl::ml)“ ;\'SD AIOO : A‘ZO BT S,
*Temperature (°C) w1 1__:\.‘\ 1__4,."'\ ™. ™. £ M.
Initial Final Initial Final Initial Final

*Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Information tabie located on Page 1.

I~ Page 80 of 94

kalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by:
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. Environmental Testing Salutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 25
Day
(Analyst identified for cach day, performed pH, D.O. and conductivity mcasurements only.)
3 4 5 6
Analyst | A~ g«,J‘" * (oc, W Vot N M A
Concentration | Parameter L R [T R S i1 ey A [ ﬁ 228
pH (S.U,) o413 | 1.e2 3R | VYo ¥ 845 162 | 6@ g
DO (mg/L) 3> | 33 FL ©wA 33 I 36 | bo
ey | 220 (B 317 [T 3oy [EE R 320 [E
contaoL | e M e S
*Hardness i ‘ & erhe SN 3 BT
(mg CaCOs/L) ; gL s ot e il T x\ 3
e e R T RS e RS T
pH (S.U) 80y | 795 | 8. Y52 | 10 | 33w | aus | ru3
DO (mg/.L.) Y '}?— 1L A.O . A7 q-h J 349 v\
e el %4 | |een | |oes
(’;’g)cmpernturc e .. w7 gV BN 4.1 e 44 M-
pH (5.U) Bow | 13w | a2 | 430 | 8A | 403 | oM 352
DO (mg/L) A4 ek 29 3.0 1y Yo ¥ | w3
e Dl [rermraity oo 5o ces] (MO PEERREl 1o :
;"g:mpcrnture Wl .1 -4.1 e 1" P | O | . U -n
pH (S.U) gos [ 27394 | %2 | 35y 804 | duw | 84> | 454
DO (mg/_L? Ao '}.‘l 5.0 Ll _ A% '}‘0 1 34 'U-3
600 mg KCI/L gfl’"]‘,‘,';'sj::‘;')" \320 | 1930 Sy \M20 ] 1330 = ,
;’g:mpcmturc 1l b 1.3 244 TS WP at & | g .S
pH (S.U.) $.0s 2332 | % .50 868 1\ o\% 249
DO (mg/L) 6.0 e %.0 3.0 ¥3 35 80 w3
750 mg KCUL | Contuctivity ISD 8l Vg . (w30 ] te20 |
g)emperaturc N LY WA Ay - el .S 4.9 wid
pH (S.U) oM | T30 | 3.1 352 808 | Y4 oz 148
DO (mg/t) 8.\ 3.7 3.0 v.8 A6 | s | 8o 0.2
e Lt ety 1930 | @ = [7010 | 4%o W] 1ewo. 1
(“%’gmpcmture 4.7 ™ .\{ - ¢ '\.\.\_\.\ 24.1 ol L 1&"‘ 1;\,.‘\
pH (S.U) 802 | 7345 | .4 A0 O 11139 | 02 [AMO
DO (mg/L) 0. 3 32 | 4s -6 I 8. 0.2,
somg e [Conteit ™ 17000 [0 Tl pap [0 o amo o0 ] 140
ilemperature |4 | g [ g | W[ WA M [ 0 | qud
Initial Final Initial Final Initial Final Initial Final

e e Terhperatures performed at the time of test initiation, renewal or termination by the analyst identified it the Daily Renewal Information table located on Page 1.
A Alkafinity and hardness performed by the analyst identified on the bench sheet specific for each aralysis and transcribed to this bench sheet by:
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S e i Ceriodaphnia dubia

Chronic Reference Toxicant Control Chart

e A A Source: In-house Culture
1.10 T 1 1 T T T T T T T T T T T T T T T T T
- Control Limits (+ 2 Standard Deviations) 1
1.08 |- AT T T T~
L J
° ®
L o ° = o 1
S——
—_——— —
) © [ e o °
1.06 |- - ° = 4
®
[
: i e e — . oy A SRS NS winte em — — — — — — s, . s o — — T s —— . w— — b
o
2
' 1.04 - -
~
o0 A 1 3 ¥ 1 ¢ &8 X F ¥ 4 4§ & 4 & b i
a RN NS S ooy M ey T chebe g desen a: M MNNDe ua o Thous Zaa Des mea
J =
> 1‘15 IR S R R S R T I T e e T L L A R L R X R LAYy —
5 Warning lelts
I I~ -
~
110 =
| L6 5 SO T A 3 € s 55 5 . i e © 5 e e & 4 L P ' ................. N
e ® N ey o—o—g—o—°
1.05 | (s &« W % e . SRR RS R e . . -.. . . — . % Y M & - - e A e MW e 4 A % B NSRS S TR B R MTSGE 4 4 MERem 4 4w —
1.00 - -
0.95 | 1 1 l ! I | ! ] ] i 1 L 1 ] 1 1 1 1 ]
’ AS xﬁ a0 AP AP A8 40 46 s" a® A AP A6 ol A At A1 A
01.09 oF 5% 0% 0 (WY W @A %,01 > x°°°' ‘}o PR 0,,0 S W Y o O
Test date
©® 7-day IC,; = 25% inhibition concentration. An estimation of the sodium chloride concentration
which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).
Central Tendency (mean logarithmic IC,, converted to anti-logarithmic values)
wee <= «= Control Limits (mean logarithmic IC,, 2 standard deviations converted to anti-logarithmic values)
e+ . Laboratory Warning Limits (mean logarithmic IC,, + 2 coefficent of variations converted to anti-logarithmic values)
--------- USEPA Warning Limits (mean logarithmic IC,, £ S, | converted to anti-logarithmic values,

Sp10= 10" percentile of CVs reported nationally by USEPA)

P
.

i ek o

Walley £ Kesnan: Reviewed by

B Sumaes
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v Ceriodaphnia dubia

Q)

< Chronic Reference Toxicant Control Chart

P ————— Source: In-house Culture

8

‘g Log,, Conversion Anti-logarithmic Values (g/L NaCl)

Test number | Test date 7-day 1Cy5 Laboratory Calculated CV 10th Percentile CV

ToxCal Determination | 7-day 1Cy¢ cT S cT Control Limits Warning Limits Warning Limits
(g/L NacCl) CcT-28 CT+2S CT-2¢V CT+2CV CT-Sa10 CT+5, 10
1 01-12-16 1.0562 0.0238 0.0283 0.0031 1.0673 1.0520 1.0828 1.0530 1.0816 0.9819 1.1527
2 02-09-16 1.0581 0.0245 0.0281 0.0032 1.0668 1.0510 1.0829 1.0520 1.0816 0.9815 1.1521
3 02-09-16 1.0624 0.0263 0.0281 0.0032 1.0668 1.0510 1.0829 1.0520 1.0816 0.9815 1.1522
4 03-08-16 1.0690 0.0290 0.0281 0.0032 1.0668 1.0510 1.0828 1.0520 1.0815 0.9814 1.1521
5 04-05-16 1.0720 0.0302 0.0279 0.0029 1.0662 1.0521 1.0806 1.0529 1.0795 0.9809 1.1515
6 04-05-16 1.0627 0.0264 0.0276 0.0028 1.0656 1.0520 1.0794 1.0528 1.0784 0.9804 1.1509
7 05-10-16 1.0605 0.0255 0.0275 0.0028 1.0654 1.0516 1.0793 1.0524 1.0783 0.9801 1.1506
3 06-07-16 1.0538 0.0228 0.0270 0.0026 1.0640 1.0512 1.0770 1.0520 1.0760 0.9789 1.1491
9 07-12-16 1.0579 0.0244 0.0268 0.0027 1.0637 1.0507 1.0770 1.0515 1.0760 0.9786 1.1488
10 08-02-16 1.0662 0.0278 0.0268 0.0027 1.0637 1.0507 1.0768 1.0515 1.0759 0.9786 1.1487
11 09-13-16 1.0628 0.0265 0.0269 0.0026 1.0640 1.0515 1.0766 1.0523 1.0757 0.9789 1.1491
12 10-04-16 1.0768 0.0321 0.0273 0.0028 1.0648 1.0511 1.0786 1.0519 1.0776 0.9796 1.1499
13 11-01-16 1.0785 0.0328 0.0274 0.0030 1.0652 1.0504 1.0803 1.0513 1.0792 0.9800 1.1505
14 12-06-16 1.0753 0.0315 0.0274 0.0030 1.0652 1.0505 1.0800 1.0514 1.0789 0.9800 1.1504
15 01-10-17 1.0723 0.0303 0.0276 0.0031 1.0656 1.0506 1.0808 1.0515 1.0796 0.9803 1.1508
16 02-07-17 1.0641 0.0270 0.0278 0.0029 1.0660 1.0517 1.0804 1.0526 1.0794 0.9807 1.1513
17 03-07-17 1.0641 0.0270 0.0276 0.0029 1.0657 1.0516 1.0800 1.0524 1.0789 0.9804 1.1509
18 03-07-17 1.0614 0.0259 0.0276 0.0029 1.0656 1.0515 1.0800 1.0524 1.0789 0.9804 1.1509
19 04-04-17 1.0654 0.0275 0.0274 0.0028 1.0652 1.0516 1.0791 1.0524 1.0781 0.9800 1.1505
20 05-02-17 1.0691 0.0290 0.0275 0.0028 1.0654 1.0516 1.0794 1.0525 1.0783 0.9802 1.1506
Note: 7-day ICys = 25% inhibition concentration. An estimation of the sodium chloride concentration that would cause a 25% reduction in Ceriodaphnio reproduction (caiculated using ToxCalc).

CT = Central tendency of the IC,, values

§ = Standard deviation of the IC,, values,

Control Limits = Mean logarithmic IC, + 2 standard deviations converted to anti-logarithmic values

Warning Limits = Muan logarithmic (Cyg & 2CV OF S, 5 CONVErTad to anti-logarthmic values.
Saj0 = Standard deviation corresponding to the 10" percentite of CVs reported nationally by USEPA (S, 10 = 0.08).

CV = Coefficient of variation.

nlaved arvd
Raviewed by
e Saenrnes




Envirenmental Testing Solutions. nc

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

40 S B B T T i T T T T T T T T 1 =
L ]
E 1
e . B5 FE e -
g3 T P SR B
Qo ™ o e o - Y ]
_g £ 30 B o P e e arinn ° o e o © i ) L -
o & E TS e e e e R e ——— ]
\ -
% w 25 [ e
x £ 3 ]
— S - -
£& 20¢f -
g % USEPA Minimum Acceptance Criteria (> 15 offspring per surviving female) ]
O T 15+ :
10 F 1 ! | | | | | 1 | | i 1 1 1 | | 1 | L]
F | | | [ | | 1 I [ 1 I | | I [ | I I | | ]
§ = 40 L i 4
- ° - USEPA Maximum Coefficient of Variation Guidance Criteria (< 42%), NCDEQ Maximum (< 40%) :
=] - R
o v [ 4
53 30[ .
- O C .
© a -
> g ]
w~— o 20 - -
O — C ]
€ P [ ]
v e - ]
s g 10 i " A s S g ws: s S, B b
& = - e o & o o - «—o— - ¢ —eo—* ]
o b e e e v e e e e woe owe et e . e - s come o wn s W o ——— ——— — -
S* o *: =~
- | ! 1 ;8 | | | | | | | | | | I | | | | | -
o i IO TG . I S AN N MR U DN AN, S (GRS [N R TN A R D
i USEPA Upper PMSD Bound Acceptance Criteria (< 47%) g
- E
- - USEPA 1
§ 30 | Lower PMSD Bound ]
§ : (»13%) i
a 20 =1
10 7
L - ]
0 C 1 ! | | | | | | | | | 1 1 | | | | | | L ]
AP AD (4D 40 A0 4B (46 .x‘° AD A0 240 A0 A0 46 A1 AT A 41 a1 oAl
v o> oo ) 0’ ol AL L7 A 37 Qf o> ol- y1 15
@ @ 3 w8 09 6 @ O g @ @ o \},o 2 F @ @S @ @ ¢ S
Test date
° Control Reproduction, Coefficient of Variation (CV) or Percent Minimum Significant Difference (PMSD)

PMSD is the percent minimum significant difference between the control and treatment that can be declared statistically
significant. The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum

acceptance criteria.
Central Tendency (mean Control Reproduction, CV or PMSD)

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

nitefed and
Reviewed by
Jim Sumnet




Envivorwsertal Tasting Sotutions. bnc

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

#6 Jo 8 abeg

§ = Standard deviation of the reproduction, CV or PMSD vaiues.

ToxCal Determination Control Reproduction Control Reproduction CV Test PMSD
Control Control Reproduction Test (offspring/female) (%) (%)
Test number Test date Survival Mean (aY) MSD PMSD cT 95% Confidence Interval cr 95% Confidence Interval CcT 95% Confidence Interval
(%) (offspring/female) (%) (%) CT-2S CT+2S Cr-28 CT+2S CT-2S CT+28
1 01-12-16 100 31.2 33 1.3860 44 316 28.6 346 4.4 21 6.8 5.8 43 7.4
2 02-09-16 100 31.6 7.0 1.9910 6.3 314 28.8 341 4.6 2.1 7.1 5.9 4.4 7.4
3 02-09-16 100 32.0 59 1.6300 5.1 313 29.0 337 4.7 2.1 7.2 5.8 43 73
4 03-08-16 100 294 54 1.7490 5.9 31.2 287 336 4.7 2.1 7.3 5.8 43 73
5 04-05-16 100 293 6.0 1.7920 6.1 311 28.6 33.6 4.8 21 7.4 5.7 45 7.0
6 04-05-16 100 323 4.9 1.6950 52 31.2 28.6 337 4.8 23 7.4 5.7 4.4 6.9
7 05-10-16 100 31.6 5.0 1.6360 5.2 31.2 28.8 337 4.8 23 7.4 5.6 44 6.9
8 06-07-16 100 27.9 2.6 1.7310 6.2 31.0 283 33.7 4.7 2.0 73 5.6 44 6.9
9 07-12-16 100 325 49 1.6710 5.1 31.0 28.3 33.7 4.7 r % 7.3 5.6 44 6.9
10 08-02-16 100 29.9 6.6 2.1010 7.0 30.8 28.2 335 4.8 2.2 7.5 5.7 43 7.1
11 09-13-16 100 29.7 5.9 2.0410 6.9 30.7 28.2 333 4.8 2 75 5.7 4.2 7.2
12 10-04-16 100 289 3.4 1.6720 58 30.5 28.0 331 4.8 2.0 7.5 5.8 43 72
13 11-01-16 100 28.7 44 1.8440 6.4 304 27.8 33.0 4.7 2.0 7.5 5.8 43 73
14 12-06-16 100 293 5.1 1.4550 5.0 30.4 27.7 33.0 48 23 7.4 5.8 43 73
15 01-10-17 100 30.5 3.2 1.5240 5.0 30.4 27.7 33.0 4.8 23 7.4 5.8 43 73
16 02-07-17 100 279 8.5 1.8950 6.8 30.2 27.4 33.0 51 2.2 8.0 59 44 7.4
17 03-07-17 100 29.7 39 1.5300 5.2 30.2 27.4 33.0 | 2.2 8.0 5.8 43 74
18 03-07-17 100 29.9 5.3 1.9180 6.4 30.2 274 333 51 2.2 8.0 59 43 7.4
1Y 04-04-17 100 303 49 1.9240 6.3 30.2 27.4 32.9 5.1 2.2 79 5.8 43 73
20 05-02-17 100 31.0 5.9 1.8940 6.1 20.2 27.4 32.9 5.1 23 8.0 5.8 43 7.3
Note: Control Survival = USEPA minimum test acceptability criteria 2 80% survival.
Control Mean Reproduction = USEPA minimum test acceptability criteria 2 15 offspring/surviving female
CV = Coefficient of variation for control reproduction
USEPA maximun® CV guidance criteria (90" percentile) < 42%, NCDEQ maximum CV acceptance criteria < 40%.
MSD = Minimum significant difference.
PMSD = Percent minimur significant difference.
PMSD is a measwre of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity tast
Lower PMSD bound determined by USEFA ( 10" percentile) > 13%.
The lower PMSD bound represents a practical limit to the sensitivity of the test methad and is not a minimum arceptance critaria
Upper PMSD bound acceptance criteria determined by USERA (90" percentile) < 47%
CT = Central tendency of the reproduction, CV or PMSD values, '.:?:?




o= = Page | of 6

P ST )

) Eavimamental losting Seluiens, bz

| Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 201

! Dilution preparation information: Comments:
NaCl Stock INSS number: INSS  \SRS
| Stock preparation: 100 g NaCl/L:
‘I Dissolve 50 g NaCl in 300 mL Milii-Q water.
Dilution prep (me/l) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 14835 1482 1479
| Total volume (mL) 1500 1500 1500 1500 1500
Test organism source information: Test information:
Organism age: < 24-hours old Randomizing templale color: Qen
Date and times organisms were born 05-C-\"] 0 TV ©ACD | Incubator number and shelf
between: location: 16 \
Culture board: o 1511
Replicatenumber: | ! | 2 | 3 | 4 5 ]6 1718 ]9 ] 16§ YWTbach
Culture board cup number: | | S [V [ O[3 [ L (24 W& o4-4-\1\
Transfer vessel information: pH="3.8S S.U. Temperature = 8.\ °C | Selenastrum batch: -
| Average transfer volume (mL): <025 mL oS0\t

Daily renewal information:

Day Date Test initiation and feeding, MHSW Analyst
renewal and feeding, or batch used
termination time
‘ 0 05-02-17 oa\ od- U114 A
: 05-03-17 ot odun® |
2 05-04-17 A5\A OO Uor 11 A K(
; 3 05-05-17 ot2o 04 -1 8 d‘
4 05-06-17 ol1s 05-aL-M 'K‘
. 05-07-17 0&20 0S-gL-1\ il
6 05-08-17 0& 1\ 0S-CL-\1 e
7 05-09-17 08\ - A
|
Control information: Acceplance criteria Summary of test endpoints:
% of Male Adults: 07, <20% 7-day LCso 2 Moo
% Adults having 3" Broods: 10071, 2 80% NOEC {000
% Mortality: 0. <20% LOEC 1200
Mean Offspring/Female: MO 2 15.0 offspring/female | ChV 1n4as .S
% CV: <4 T <40.0% 1Cys tol4]. |

independent
Review by

Kelley £ Keenne

‘L/ SOP AT14 - Exhibit AT14.1, revision 11-01-14
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L Enronmentat Testing Seftoon, inc

Species: Ceriodaphnia dubia CdNaCICR #: 201

CONTROL Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced () 0O O S O O 0O 0O O [®)
Adult mortality L L - , W e - ] N
2 Young produced (@) (@) & O O O 6 6 © O
Adult mortality o ] S - el N . . Ko R
3 | Young produced O| O (@) O "vdo @) O O O |0
Adult mortality ; | - , — — | -
4 Young produced =y S “ S < “{ =) Y S 5
Adult mortality (- A\ | - | - ; L . . — — | —
5 Young produced 1o | VN |\ 1\ L gy A 3 1 1\ 10
Aduit mortality w - N — | Vs | - |
G Young produced (@) O O O O [9) @) (@) 5 @)
Adult mortality N N “— - — — | - | o
7 Young produced e | S \d 1s | ™ N RS- YT E-TR Y-
Total young produced 30 | 3 5\\ 2\ o 2 29 18 N 3 \
Final Adult Mortality D I N L Y T I B SN A
X for 3" Broods o | A P~ > L | [ < [ ™

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

Concentration:
% Mortality: O1.
Mean Offspring/Female: 3.0
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 g. 7 8 9 10
I Young produced O O\ (8 O O O O O (@) O
Aduit mortality , s | A , “ , , - | - L.
2 Young produced ~l O O O R E=" (@) (@) O (@)
Adult mortality C . A ] A , . L , | .
3 Young produced ) [») [8) O O O O O O @)
Adult mortality " [ - N | = L -
4 Young produced Ll g S S '-‘ S q . S ")
Adult mortality - ) S . . - , - — — L
5 Young produced 10 3 10 VLl v {0 (= () i '\
Adult mortality L__ (- . . s U (- e ) Ao
6 Young produced ) Oy O O @) (@) O C (@) O
Adult mortality vl v |~ | . — _ _ .
7 Young produced S S 1M I l\-\ e \ S 1o 13 16
Total young produced =24 33 [ 31| a6 0 31 3\ ad 29 | 33}
Final Adult Mortality L N I Y el I I S
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: o7

Mean Offspring/Female: s B
% Reduction from Control: | ~O.l (-

yk/ SOP AT14 — Exhibit AT14.1, revision 11-01-14
Page 87 of 94
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L) Eavtramental Tosting Selutions, nc.

Species: Ceriodaphnia dubia

f 800 mg NaCl/L

Page 3 of 6

CANaCICR #: 201
Survival and Reproduction Data

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
‘ 1 Young produced () 8) O OO DO O O @)
Adult mortality - - — L — | — j — | -
‘ 2 Young produced O O O O 0O O ke O @) (@)
'{ Adult mortality ) el N - | N W~ | S
3 Young produced (®) O ®) O Ol O @) O (@) O
Adult mortality _ | - N [ — ]
I 4 Young produced L{ > [ < Sl 5 =y \-\ -\ N
' Aduit mortality ] N~ — | ] N ) N — —
’ 5 Young produced W\ ] A\ 10| \O l; VL L | Vv \ ?
| Adult mortality = p S , - L. oo . , W .
6 Young produced ® O 0 O O e} @ (@) c (@)
Aduit mortality ) T T — (- - |- — — , S [
{ 7 Young produced S | [ i Y 1 § 1> =S5 }e (R P
Total young produced =D [ Do NS e v 24 ) A3 | 33
Final Adult Mortality . e ST~ = R ] New
| Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
' carried over with adull during transfer),
: Concentration:
| % Mortality: Ol
' Mean Offspring/Female: A0 4
% Reduction from Control: | 6.3 1.
‘3 1000 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
| 1 Young produced 0 O D O Ol O B Ol O 10
i Adult mortality w (- [ T (W (. L — -
2 Young produced (@) & O @) O O (O @) O O
Adult mortality : = L. G | = [ . ] |
! 3 Young produced ' O o O O ) O O O o——;;
Adult mortality ot Ll A L | W R W - — . C
i 4 Young produced Y S N ) 3 A B\ ~ “| \f=
| Adult mortality = B .S B ™ I . ™ s [ |
5 Young produced 1l i\ 10 R EEETS) i\ tL | v 1) VL
| Adult mortality L S , — | -« - — -
| 6 Young produced @) D O 0O O 6 @) D O Q
Adult moriality L T T . W O W L I W . T e _ o
7 Young produced '3 vy VS AS LS 16 3 [E 13 ‘s
Total young produced -8 | 18| 24 a0 | 18 3\ 18 | 30 | L8| 3\
Final Adult Mortality ot s L . d
Note: Adult montality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: 01,
= Mean Offspring/Female: 24.2L
Rorbow b % Reduction from Control: s, & Z.

Kelley E. Keenan

I
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T e e
) Envtmamental Testing Ssbutseas, ine.

Species: Ceriodaphnia dubia CdNaCICR #: 201
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O| 6 O @) (@) | ®, O O Q 1O
Adult mortality L N . . . Tl N , — o]l N
2 Young produced % (&) (o) O (@) (&) O (@] Q O
Adult mortality | — o — - o - e | N
3 Young produced O O O O ) O O O O O
Aduit mortality ] | g — L Y Y] N I ). S
4 Young produced 3 g W (.Y < (=Y “\ NS \\
Adult mortality w - T - U] e - , . R .
35 Young produced '-\ o < S Ko g 5 L S f
Adult mortality “ o “ - L Yoo “ ~ oo
6 Young produced [®) @) () O O O ] O O (&)
Adult mortality Al o , T - | . Nl - — Ld G
7 Young produced s ! o é g 3 “'\ 3 - \o “‘\
Total young produced o =Y [ S RN § 1 o \4-7_ \L VL | \S
Final Adult Mortality | — — h— . o o h— e

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

Concentration:
% Mortality: Q.
P Mean Offspring/Female: \1_1__
% Reduction from Control: (20.\,7,
1400 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0 O [#) ) O O O O O O
Adult mortality , ) L , T G |, B , ) T , Ul L L
2 Young produced O O (@) (@) @) O ®) 5 Q| O
Aduit mortality | U | . . | , T , S Ny, W
3 Young produced (@) O Ol O ®) O O (@) Oy 1O
Adult mortality T . N | [ S ) | - N (- ,
4 Young produccd \ L T \ > \ T 3 S )
Adult mortality LA D T . VI ) — " | , ol N
5 Young produced ) O O i ) \ O Q O ] O
Adult mortality N L. = - N I — w | ..
3 Young produced (o) 0O O [®) =) O (») ii, I (@) O
Adult mortality L X L. — — — — T [ -
7 Young produced - o) e O ») O \ [§) Q O
Total young produced 2 -2 { . ey < = S = 3_
Final Adult Mortality LY I I [ o A .
Nore: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer).
Concentration:
% Mortality: O1.
Mean Offspring/Female: A2
% Reduction from Control: | &4.77,

SOP AT14 — Exhibit ATI4.1, revision 11-01-14
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Verification of Ceriodaphnia Reproduction Totals

independent
Raview by
valiey £ Xeenan

Environmental Testing Solutlons. Inc.

1000 mg NaCl/L

Control
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Environmental Testing Solutions, Inc,

Ceriodaphnia dubia Chronic Reference Toxicant Test

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

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

Test number: CdNaCICR #201
Test dates: May 02-09, 2017
Concentration Replicate number Survival Average reproduction Coefficientof | Percent reduction
(mg/L NaCl) 1 2 3 a 5 6 P 3 9 10 (%) (offspring/female) variation (%) from contral (%)
Control 30 33 34 31 30 32 29 28 32 31 100 31.0 5.9 Not applicable
500 29 33 32 30 30 31 31 34 29 33 100 31.2 5.6 -0.6
300 30 29 30 33 28 33 29 31 33 33 100 30.9 6.4 0.3
1000 28 28 29 30 28 31 29 30 28 31 100 29.2 4.2 5.8
1200 12 9 13 14 7 16 12 12 12 15 100 12.2 218 60.6
1400 3 2 2 3 6 2 3 S 3 3 100 3.2 41.1 89.7
Dunnett's MSD value: MSD = Minimum Significant Difference
PMSD: PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically

significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10" percentile) = 13%.
Upper PMSD bound determined by USEPA (90" percentile) = 47%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b). The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a

minimum acceptance criteria,

USFPA 20014, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-8-01-004 and EPA-821-B-01-005. US

Environmental Protection Agency, Cincinnati, OH.
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Environmemal Testing Solutions, Inc.

Statistical Analyses

Cerioda_phnia Survival and Reproduction Test-Regrot!gctbon

Start Date: 5i2/2017 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/9/2017 Lab ID. ETS-Envir Testing Sol. Sampile Type: NACL-Sodium chloride
Sample Date. Protocel: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:

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

D-Control  30.000

33000 34000 31.000 30000 32000 29000 28000 32000 31000

600 29000 33000 32000 30.000 30000 31000 31000 34000 29.000 33000
800 30.000 29000 30.000 33000 28000 33000 295000 31000 33.000 33000
1000 28000 28000 29000 30.000 28000 31000 29000 30.000 28.000 31000
120C 12000 9000 12.000 14.000 7.000 16000 12000 <2000 12000 15000
1400 3.000 2.000 2.000 3.000 6.000 2000 3.000 5000 3000 3.000
Transform: Untransformed 1-Tailed isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean  N-Mean
D-Contrel 31000 1.0000 31.000 28000 34000 5 8”6 10 31.100 1.0000
600 31200 10065 31200 29000 34.000 5613 10 -0.241 2.287 1.894 31100 1.0000
800 30.800 09968 30800 28.000 33.000 6.373 10 0.121 2287 1894 30900 09936
1000 29200 09419 295200 28.000 31.000 4210 10 2173 2287 1.894 29200 09389
"1200 12200 0.3935 12200 7.000 16.000 21.790 10 22,694 2.287 1894 12200 0.3923
*1400 3200 0.1032 3.200 2.000 6000 41.143 10 33.557 2.287 1.894 3200 0.1029
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distnbution (p > 0.01) 1.00629 1.035 -0.1735 0.13786
Bartlett's Test indicales equal variances (p = 0.23) 6.90044 15.0863

Hypothesis Test (1-tail, 0.05)

NOEC _LOEC ChVv TU MSDu___MSDp__MSB MSE___ F-Prob df

Dunnett's Test

Treatments vs D-Control

1000 1200 109545 1.89434 0.06111 1481.51 3.43148 3.2E-42 5 54

Linear Interpolation (200 R ples)

Point mg/L sSD 95% CL Skew
1Cos 950.412 63.1306 779.218 100553 -1.2229
IC10 101424 841223 999237 1023.54 -3.6237
Ic15 1032.53 571313 1018.82 1041.09 -0.0750 1.0
ic20 1050.82 539734 1038.27 105892 -0.0191 5]
ic25 1069.12 525268 1057 36 1077.82 0.0038 1
Ic4c 1124 58972 1110.85 113501 -0.0715 0.8 1
IC50 1160.59 7.02907 11454 1173.15 -0.0800 0.7 4
» 064
€ s
o Y]
2 04
@
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0.1 4
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. Environonentsl Testing Salutiony, inc.

CdNaCICR #: 201

Species: Ceriodaphnia dubia

Daily Chemistry:

D
(Analyst identified for cach day, pcrfonnchLPa{,yD.O. and conductivity measurements only.)
0 1 2
Analyst | A A— P ﬂ A S A
Concentration Parameter ) ] RE e [
pH (S.U.) a1 8.03 610 %.02 8.09 44
DO (mg/L) 19 gy 2F | A9 1Y 3.8
Conductivity Y /
CORTROL (pt::h:sc/::m)t) 3 zl 326 ilq
*Alkalinity w1
(mg CaCQOy/L) b\ L7 o
(mg CaCOYL) €8 e :
*“Temperature (°C) .o -g .\ .\ Uy '\‘\-1& WA
pH (S.U) Y ‘ gw 9{)‘4 ;—LQS 603 % .qed
DO (mg/L) x4 3 X4 9 3
ot | ey o [0 ] 130 300 |
*Temperature (°C) ! O A4-1 4. ¢ vl ™A
pH (5.U) EYE) q/_gs 802 ’zq-s 8.0z '%g |
DO (mg/L) g X 9
800 mg NaCl/L Conductivity 2.4 2 3 q ek P T
(jtmhos/cm) IO L 1340 e l%o Sy L
“Temperature (°C) 1-\.'\ 1S.0 "l;\ £ =4.4 1‘& 1 -L‘\.L_
pH (S.U) 9.3 ’X’i ) %%z “Yayw 4.0z ’XO@
DO (mg/L) 2.9 3 149 3o q
1000 gN CI/L nductivity = IO
Sihe ((p::ul:los/'cm)() Z'\ao - 9\0@ : AO‘;O z o,
*Temperature (°C) ™. A £ € 4.9 ™. 4.8
pH (5.U) 9.2 141 80| a4 | 80z | Aew
1200 NaCl/L L 3.0 ’}.6 qq qq q'Q X
mg Na nductivity ! E ;

: (iothomeay a4so | Avi0 2430 -
#Temperature (°C) ’l_‘-\'\ WM. € 1. & 4%120 149 M .L
pH (S.U) 8.2 | A4l 8.0l 44 | el ’}gs

1400 e NaCIIL DO (mg/L) Go 2% [2Je) 8.0 14 A¢
mg Na Conductivity 7 7E
Gagbouts] 4390 | axd0 L1 2310 b3
*Temperature (°C) ™A . € 1. € 14.1 249 ™. &
Initial Final Initial Final Initial Final

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

 Envimsamental Testing Sotutions, Int,

Species: Ceriodaphnia dubia CdNaCICR #: 201
Day
(Analyst identified for each day, performed pH, D.O. and conductivity measurements only. )
3 4 5 6
Analyst | g= | pe o W w~ W A =
Concentration Parameter ' ; A s R ] (SR TS S|
pH (S.U) .13 go3 | %0 | AN GiS | ewa 8\a | e.3
DO (mg/L) 33> | 34 1.5 *6 i Y 1.6 )
Conductivity 2 *3 g,
(jtmhos/cm) 32 | 213 : ‘324 Sy A 32JD 4

“Alkalinity TG e i e
CONTROL | Crod) k i L _ \=s Ol 'f\-,‘fn s

*Hardness 8‘9 : ?\ ' 3 R ’\ el : 7"‘

(mg CaCOs/L)

coemerntre f quin | aga [ W4 [ a4 | aan s [ e | asoo
pH (S.U.) 8.0S 327 | .08 | 29 8os | @0\ 4 803
DO (mg/L) ey 39 25 N0 | 1.8 29 14 s
600 mg NaCl/L | Conductivity | 25D | e oo | - MN20 [EnEes
;g'“"e"““’e & 1s.1. | WA | s.0 1 & A 1%.0
pH (S.U.) 8.03 g2 [ PoL o g4 gow | .02 e.\3 9.02.
DO (mg/.L? ’-}q ]VLO : .o 2% 46 qg ¥4 qﬂq :
s00mgNaciL. [ S | 1 0 Treo |7 o |00
cocmrerature | W | N o [ S0 us0 [ g | Wb | e | ads
pH (S.U.) 002 2485 | sol | A4l 8ov | ap 213 800
DO (me/L) g L. 2.0 A4 1.0 39 3.9 '_3-0 7
1000 mg NaCl/L (C,.?,',‘.‘,’:;L',f,';’ 4010 FEEEE 4.0 awo el azo R
(‘;’g)emperaturc 1.4 ~4.4 15.0 5.0 14.€ .4 2 € 2. &
PH G0 Goz | 3a4 | $ov | A0 | 60w | Aaa | o413 | 244
DO (me/L) 8.0 3.2 B.o .0 Y9 | @0 14 2.0
& Conductivity 5 : ! s
1200 mg NaCL, | Conduetivi 2430 #0 Athoe Ad460 | ANoo|
(’:Z)empcraturc W.-¢ s\ 1S.0 | 5.1 —4-& SeL g 2.4
pH (S.U) G2 393 | gos 430 005 8.00 0.3 1.9¢6
DO (mg/L) 8.0 T2 34 B0 80 8o 80 L)
Conductivity : 300 -
o meacin. [See | G330 [0 T coes |2 | 490 [ a0
(’;'g;fmnem‘“"e .49 -8 W0 e | 1A | s WA | 1s.0
Initial Final Initial Final Initial Final Initial Final

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