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

June 10, 2020

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

Subject: Sequoyah Nuclear Plant, Discharge Monitoring Report (DMR), May 2020

Attached is the May 2020 DMR forSequoyah Nuclear Plant.

Respectfully,

Kelly Robinette
Environmental Technician



PERMITTEE NAME/ADDRESS (Include Facility Name/Location ifDifferent)
Name _ JVA -SEQUO^^f^CLEAR_PLANT
^©^es^JP.O^BOXJpoO.

aNIEROEEIQ§.QPS^5r^SQN)
SOpJ^-^ISYJJN_373B4

Facility^J^A.-JEQUOYAJH NUCLEAR PLANJ
J^qaMon^JjAJ^iypj^^UNTY

ATTN.Millicent Garland

Info
Only

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

From

TN0026450 101 G
PERMIT NUMBER IDISCHARGE NUMBER

I MO
/10NITC
DAY

To
DAY_YEAR _YEARJ MO

20 05 01 20 05 31

MAJOR

(SUBR01)
F -FINAL

DIFFUSER DISCHARGE

EFFLUENT

•*• NO DISCHARGE

NOTE: Read instructions before completing this form.

Form Approved.
OMB No. 20404)004

PARAMETER QUANTITY OR LOADING QUALITYOR CONCENTRATION NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAGE I MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 1 0

EFFLUENT GROSS

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 Z 0

INSTREAM MONITORING

SAMPLE
MEASUREMENT

•*

*••»

******** ********
36.1 04

DE6.C.

0 31/31 RCORDR

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

******** ******** ******** ******** Req. Mon.
DAILY MAX

0

CONTI

NUOUS

31 / 31

CALCTD

MODELD******** ********
**

******** ********

23.5 04

DE6.C.PERMIT
REQUIREMENT

******** ******** ******** ******** 30.5
DAILY MX

CONTI

NUOUS

CALCTD

TEMP. DIFF. BETWEEN SAMP. &
UPSTRM 0EG.C

00016 1 S

EFFLUENT GROSS

SAMPLE
MEASUREMENT

******** ********
**

******** ********

2.2 04

DEG.C.

0 31/31 CALCTD

PERMIT
REQUIREMENT

******** ........ | ******** ******** 3.0
DAILY MX

CONTI

NUOUS

CALCTD

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

********

03

MGD

******** ******** ********
**

**m

0 31/31 RCORDR!

PERMIT
REQUIREMENT

******** Req. Mon.
DAILY MAX !

******** ******** ******** CONTI

NUOUS

RCORDR

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

1798 ********

03

MGD

******** ********

03

MGD

0 31/31 CALCTD

PERMIT
REQUIREMENT

Req. Mon.
MOAVG

******** i ******** ******** ******** CONTI

NUOUS

CALCTD

CHLORINE, TOTAL RESIDUAL

50080 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

******** ********
**

******** 0.016 0.024 19

MG/L

««

0 12/31 GRAB

PERMIT
REQUIREMENT

******** ******** i ******** 0.1
MOAVG

0.1
DAILY MAX

FIVE PER

WEEK

CALCTD

TEMPERATURE - C, RATE OF
CHANGE

82234 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

******** 0.4 62

DEG
C/HR

******** ********

0 31/31 CALCTD

i
PERMIT

REQUIREMENT
******** 2.0 |

DAILY MX

******** ******** I ******* CONTI

NUOUS

CALCTD

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

ICertify underpenalty oflawthaithisdocument andallattachments wereprepared undermy
direction or supervision inaccordancewitha systemdesignedto assure thatqualified personnel
properly gatherand evaluatethe information submitted. Basedonmyinquiry ofthe personor
persons whomanage the system, or those persons directlyresponsible forgathering the
information, the information submittedis. to the best ofmyknowledgeand belief,true,accurate,
and complete. I amaware that therearesignificant penaltiesforsubmitting false information,
includingtho possibilityof fine and imprisonmentforknowingviolations.

VW
Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE

423 843-7001

AREA
CODE

NUMBER

DATE |

20 06 08

YEAR MO DAY |
COMMENTS AND EXPLANATION OFANY VIOLATIONS (Reference allattachments here)
Noclosedmode operation. The following injections occurred: Spectrus BD1500 (maxcalc.was 0.049mg/L,max cone.
mg/L).

•2.0 mg/L). Spectrus CT1300 (max calc. was 0.0332 mg/L, max cone. - 0.05

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



PERMITTEE NAME/ADDRESS (tnclude Facility Name/Location ifDifferent)
Name __JVAiSEQttoW^WCLEjARJ*^
^drws^^.C^B^XJOOO, ln4*S\

ttNTEfTOFRCJ.C£S^r^QN) IlllO
SCJiDX-DAJSJ^NJ7384

Facility^ JVA.-JEQUOYAH NUCLEAR PLANJ
i£^0J2-JiAJWIIJX^C^UNJY

ATTN:Millicent Garland

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

TN0026450

Only
PERMIT NUMBER

101 T
DISCHARGE NUMBER

YEAR , MO
20 05

MQNITQRING PEJjQD
DAY J£EM. JflQ_ PAY

From 01 To 20 05 31

MAJOR

(SUBR01)
F - FINAL

BIOMONITORING FOR OUTFALL 101

EFFLUENT

••• NO DISCHARGE Q 'M
NOTE:Read instructions before completingthis form

PARAMETER QUANTITYOR LOADING

average"

QUALITY OR CONCENTRATION

IC25STATRE7DAYCHR
CERIODAPHNIA

TRP3B 1 0

EFFLUENT GROSS

IC25STATRE7DAYCHR
PIMEPHALES

TRP6C 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

MAXIMUM

********

********

********

UNITS MINIMUM

>100.0

42.8
MINIMUM
>100.0

42.8
MIMINUM

AVERAGE MAXIMUM

********

UNITS

23

PERCENT

23

PERCENT

Form Approved.
OMB No. 2040-0004

NO.
EX

FREQUENCY
OF

ANALYSIS

3/180

SEMI

ANNUAL

3/180

SEMI

ANNUAL

SAMPLE
TYPE

COMPOS

COMPOS

COMPOS

COMPOS

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER]! Certify under penalty of law that this document and all attachments were prepared under my
~ direction orsupervision in accordance with a systemdesigned toassure thai qualified personnel

MatthewRasmussen properly gather and evaluate theinformation submitted. Based onmy inquiry oftheperson or
personswhomanagethesystem, or thosepersonsdirectly responsible forgathenngthe

Site Vice President information, theinformation submitted is. tothebestofmy knowledge andbelief, true, accurateone viuc r-iC9iuciii andcomplete. | am0^^ma, ^q^ ar0significant penalties for submitting false information.
including thepossibility offineandImprisonment forknowing violations.

7K TELEPHONE DATE

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled May4-8. 2020.

EPAForm 3320-1(REV3/99) Previous editions may be used

Site Vice President

"SIGNATURE OFPRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423 843-7001

AREA
CODE

NUMBER

20 06 08

year; mo DAY

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/locationifDifferent)
Name _ JVA lSEQW^{^^C^E^R_PLANT
^djess_^.p^B^X2p00.

afffiRO^CEOPS^SN^QN)
§C^QL-^AISYjrN_37384

Facjlity___ J^^-JEC^OYAJiNUCLEAR PLANT
j£C^ojn_JiAMinpjlCjOUi£rY

ATTNrMillicent Garland

Info
Only

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

From

TN0026450 103 G
PERMIT NUMBER DISCHARGE NUMBER

MONITORING PERIOD
J£A£L
20

MO DAY

To
JfJEAR MO DAY

05 01 20 05 31

MAJOR

(SUBR 01)
F-FINAL

LOW VOL. WASTE TREATMENT POND

EFFLUENT

— NO DISCHARGE Q] •••
NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION

PH

00400 1 0

EFFLUENT GROSS

SOLIDS, TOTAL SUSPENDED

00530 1 0

EFFLUENT GROSS

OIL AND GREASE

00556 1 0

EFFLUENT GROSS

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

AVERAGE

********

********

********

0.932

Req. Mon.
MOAVG

MAXIMUM

********

1.206

Req. Mon
DAILY MX

UNITS

03

MGD

MINIMUM

7.2

6.0
MINIMUM
********

********

********

AVERAGE

7.5

30.0
MOAVG
<5.0

15.0
MOAVG
********

MAXIMUM

7.6

9.0
MAXIMUM

7.5

100.0
DAILY MX

<5.0

20.0
DAILY MX
********

UNITS

12

SU

19

MG/L

19

MG/L

Form Approved.
OMB No. 2040-0004

NO.
EX

FREQUENCY
OF

ANALYSIS

4/31

ONCE/

WEEK

1/31

ONCE/

MONTH

1/31

ONCE/

MONTH

4/31

ONCE/

WEEK

SAMPLE
TYPE

GRAB

GRAB

GRAB

GRAB

GRAB

GRAB

INSTAN

INSTAN

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER ;lCertify under penalty oflawthatthisdocument andall attachments were prepared under my
direction or supervisioninaccordancewitha system designed to assure thatqualified personnel
properly gatherand evaluatethe information submitted. Based on my inquiry of the personor
persons who manage the system, or thoso persons directlyresponsible forgathenng the
information, the information submittedis. to the best of my knowledgeand belief, true,accurate,
and complete. I am awarethat there are significantpenalties for submittingfalse information,
includingthe possibilityof finoand imprisonmentforknowingviolations.

U^
TELEPHONE DATE

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANYVIOLATIONS (Reference allattachments here)

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

Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423

AREA
CODE

20 06 08843-7001

NUMBER" YEAR MO DAY

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location ifDifferent)
N§rm _ jy* i?!9!^^!L^(i!iEA,l?b^,!!I
^o^s^^.O^BC^apfW

ttNTEROFRCJ.C^S^SON)
S^DXvDA]SYJ^73§4

Facility^_2VA.-JEgyOYA^NUOJAR PLANJ
J^catoji_JiAMiy^ijC^UjgY

ATTN.MilKcent Garland

Info
Only

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

From

TN0026450
PERMIT NUMBER

YEAR
J.QUIIQBIN.Q.

MO ! PAY j

110 G
DISCHARGE NUMBER

PERIOD
YEAR MO LDAY.

0 20 05 3120 05 I 01 I

MAJOR

(SUBR 01)
F- FINAL

RECYCLED COOLING WATER

EFFLUENT

— NO DISCHARGE [xx] «

Form Approved.
OMB No. 2040-0004

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

TEMPERATURE, WATER DEG.
CENTIGRADE

SAMPLE
MEASUREMENT

******** ********
•*

******** ********

04

DEOC

04

DEGC

00010 1 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

******** ******** ******** ******** REPORT
DAILY MX

CONTIN

UOUS

CALCTD

TEMPERATURE, WATER DEG.
CENTIGRADE

******** ********
*»

******** ********

00010 Z 0

INSTREAM MONITORING

PERMIT
REQUIREMENT

******** ******** ******** ******** 30.5
DAILY MX

CONTIN

UOUS

CALCTD

TEMP. DIFF. BETWEEN SAMP. &
UPSTRM DEG.C

SAMPLE
MEASUREMENT

********
**

••

******** ********

04

DEGC

i
00016 1 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

******** ******** I ******** ******** 5
DAILY MX

CONTIN

UOUS

CALCTD

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

SAMPLE
MEASUREMENT

********

03

MGD

******** ********
•*

50050 1 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

******** Req. Mon. |
DAILY MX

******** ******** ******** CONTIN

UOUS

RCORDR

CHLORINE, TOTAL RESIDUAL SAMPLE
MEASUREMENT

********
•*

••

********

19

MG/L50060 1 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

******** ******** i ******** 0.1
MOAVG

0.1
DAILY MX

Five per
Week

CALCTD

TEMPERATURE - C, RATE OF
CHANGE

SAMPLE
MEASUREMENT

********

04

DEGC

******** ********
«•

82234 1 0

EFFLUENT GROSS VALUE
PERMIT

REQUIREMENT
******** 2 |

DAILY MX

******** ******** ******** CONTIN

UOUS

CALCTD

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT I

I
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER f Certify under penalty oflaw that this document and all attachments were prepared under my

direction or supervision inaccordance with a systemdesignedtoassure thatqualified personnel
Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

properly gatherandevaluate theinformation submitted. Basedonmyinquiry ofthepersonor
personswhomanagethesystem, or thosepersonsdirectly responsible forgathenngthe
information, theinformation submitted is. to thebestofmyknowledge andbelief, true,accurate,
and complete. I amawarethatthereare significant penaibesforsubmitting falseinformation,
including thepossibility offineandimpnsonmem forknowing violations.

COMMENTS AND EXPLANATION OFANY VIOLATIONS (Reference ailattachments here)
No Discharge this Period

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

<"\rV"
Site Vice President

SIGNATURE OFPRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE

423 843-7001 20 06 08

i AREA
CODE

NUMBER YEAR MO DAY

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location ifDifferent)
Name __JVA ^EQU^^HJ^iXE^R^U^NT
Adq^ss^^.C^BjDXJpoO.

Il'lEERQFRCJ.OPS^r^SQN)
SC^DX-^lSYJlNSTaM

Facj!jly__ JEyAr^C^C^AiLNUCLEAR PLANT
Lpj^ojL.JjMiypj^^

ATTN:Millicent Garland

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

Form Approved.
OMB No. 2040-0004

Info
Only

From

(SUBR01)
F - FINAL

RECYCLED COOLING WATER

EFFLUENT

— NO DISCHARGE [XXJ
NOTE: Read instructions before completing this form.

I PARAMETER QUANTITYOR LOADING QUALITY OR CONCENTRAT10N

1 MAXIMUM 1 UNITS

NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

I AVERAGE MAXIMUM UNITS MINIMUM i AVERAGE
i

IC25STATRE7DAYCHR
CERIODAPHNIA

SAMPLE
MEASUREMENT

******** ********
**

******** ********

23

PERCENTTRP3B 1 0 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

******** ******** 42.8
MINIMUM

******** ******** SEMI

ANNUAL

COMPOS

IC25STATRE7DAYCHR
PIMEPHALES

******** ********
**

****

******** ********

23

PERCENTTRP6C 1 0 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

******** ******** 42.8
MINIMUM

******** ******** SEMI

ANNUAL

COMPOS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT I

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT I

1
SAMPLE

MEASUREMENT

PERMIT
REQUIREMENT 1

SAMPLE
MEASUREMENT

j i

PERMIT
REQUIREMENT 1

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT !

1
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |lCertify under penalty oflaw that this document and all attachments were prepared undermy

[direction or supervision in accordance with asystem designed to assure that qualified personnel
Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

properly gatherand evaluatethe information submitted.Based on my inquiry of the personor
persons who manage the system, or those persons directlyresponsible forgathenng the
information, the information submittedis. to the best of my knowledgeandbelief, true,accurate,
and complete. Iam awarethatthere are significant penaibes forsubmitting false information,
including the possibilityof fine and imprisonment for knowing violations.

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

No Discharge this Period
(Reference all attachments here)

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

^
Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE

423 843-7001 20 06 08

NUMBER YEAR MO DAY i

Page 1 of 1



PERMITTEE NAME/ADDRESS (include Facility Name/Location ifDifferent)
N§Q2§L __jyA^I9H9}^^^AI1£LANT
Address,__P.O, BOX 2000^

It'iEEROFFICJ.gp^r^SQN)
SQ^DX-^ISYJINJTSM

Facjlity_ J^-JEQUC^AiiNUCLEAR PLANJ
i£<^on_JjA^IIJpJiC^Ui£rY

ATTN.Millicent Garland

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

Info
Only

n

From

TN0Q26450

PERMIT NUMBER

118 G

DISCHARGE NUMBER

MONITORING PERIOf

05
DAY

31

YEAR MO DAY

01 To 2020 05

(SUBR01)
F - FINAL

WASTEWATER & STORM WATER

EFFLUENT

•" NO DISCHARGE [XX] •••

Form Approved.
OMB No. 2040-0004

PARAMETER

""•:••:" QUANTITY OR LOADING QUALITY OR CONCENTRATION

UNITS

NO.
EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAGE MAXIMUM | UNITS MINIMUM AVERAGE | MAXIMUM
OXYGEN,DISSOLVED (DO) SAMPLE

MEASUREMENT
********

**

•**•

******** ********

19

MG/L
00300 1 0

EFFLUENT GROSS

PERMIT
REQUIREMENT

******** ******** I 2
MINIMUM

******** ******** TWICE/

WEEK

GRAB

i
SOLIDS, TOTAL SUSPENDED SAMPLE

MEASUREMENT
******** ********

••

*•**

******** ********

19

MG/L00530 1 0

EFFLUENT GROSS

PERMIT
REQUIREMENT

******** ******** I ******** ******** 100
DAILY MX

TWICE/

WEEK

GRAB

SOLIDS, SETTLEABLE SAMPLE
MEASUREMENT

******** ********
*•

******** ********

25

MUL
00545 1 0

EFFLUENT GROSS
PERMIT

REQUIREMENT
******** ******** I ******** ******** 1

DAILY MX
ONCE/

MONTH

GRAB

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

SAMPLE
MEASUREMENT 03

MGD

******** ******** ********

»50050 1 0

EFFLUENT GROSS
PERMIT

REQUIREMENT
Req. Mon.
MOAVG

Req. Mon. I
DAILY MX

******** ******** ******** ONCE/

BATCH

ESTIMA

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT I
SAMPLE j

MEASUREMENT i

PERMIT
REQUIREMENT !

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT I

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

jdirection or supervision in accordance with asystem designed to assure that qualified personnel
Matthew Rasmussen

Site vice President

TYPED OR PRINTED

'property gather and evaluate theinformation submitted. Based onmyinquiry oftheperson or
^persons who manage the system, or those persons directly responsible for gathering the
information, theinformation submitted is. tothebestofmyknowledge andbelief, true, accurate,
and complete. Iamaware thattherearesignificant penalties for submitting falseinformation,
including the possibility of fineandimprisonment forknowing violations.

COMMENTS AND EXPLANATION OF ANYVIOLATIONS (Reference all attachments here)
During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall. No Discharge this Period

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

W
Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE

423 843-7001

AREA
COOE

NUMBER

DATE

20 06 08

YEAR! MO ! DAY)AY I

Page 1 of 1



Environmental Records Processing Form

Title of File

SQN May 2020 Toxicity Report for DSN101

Accession Number (optional) WorkOrder Number (optional)Site/Plant/Project Name

SQN

Your Name Date Submitted (YYYYMMDD) Document Date (YYYYMMDD)

James W. Osborne, Jr. 20200605 20200605

Show Instructions

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

Document Type

WATER/WASTEWATER

Record Type

NPDES Permit Compliance Records

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



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY
Report Date: June 05. 2020

1. Facility / Discharger: Sequoyah Nuclear Plant / TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant

5. Design Flow (MGD): 1.579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3.491

8. Outfall Tested: HM

9. Dates Sampled: May 03 - 08.2020

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

11. Pertinent SiteConditions: Production / operation datawill be provided upon request.

12. Test Dates: May 05-12.2020

13. Test Type: Short-term Chronic Definitive

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

15.; Concentrations Tested (%):
Pimephalespromelas: UV treated Outfall 101: 10.7, 21.4. 42.8. 85.6.100

UV treated Intake: 100

Ceriodaphnia dubia: Non-treated Outfall 101: 10.7.21.4.42.8,85.6, 100
Non-treated Intake: 100

16.Permit Limit Endpoint(%): Outfall 101: IC2s = 42.8%

17. Test Results: Outfall 101: Pimephalespromelas: IC2s>100%
Ceriodaphnia dubia: \Gx> 100%

1of92



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

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

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

21. TVA Contact: Rick Sherrard Phone #: (423) 876-6743

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

2 of 92



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101. Intake

2. Sample Type: Composite

3. Sample Information:

Sample
ID

Date
(MM-DD-YY)
Time (ET)
Collected

Date
(MM-DD-YY)
Time (ET)
Received

Arrival
Temp.
(°C)

Initial
TRC*
(mg/L)

Date 1
(MM-DD-YY)
Time (ET)
Last Used By

101
05-03-20 0730 to
05-04-20 0630

05-04-20 1310 1.6 <0.10
05-05-20 0958
05-06-20 0900

Intake
05-03-20 0730 to
05-04-20 0630

05-04-20 1310 1.5 <0.10
05-05-20 0958
05-06-20 0900

101
05-05-20 0730 to
05-06-20 0630

05-06-20 1250 1.2 <0.10
05-07-20 0924
05-08-20 0920

Intake
05-05-20 0730 to
05-06-20 0630

05-06-20 1250 1.3 <0.10
05-07-20 0924
05-08-20 0920

101
05-07-20 0730 to
05-08-20 0630

05-08-20 1250 1.1,1.0' <0.10
05-09-20 1018
05-10-20 0917
05-11-20 0915

Intake
05-07-20 0730 to
05-08-20 0630

05-08-20 1250 2.1 <0.10
05-09-20 1018
05-10-20 0917
05-11-20 0915

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

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

AliquotsofOutfall 101 and Intakesampleswere UV-treated through a
40-watt Smart® UV Sterilizer (manufactured bvEmperor Aquatics.
Inc.) for 2 minutes.
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Test Organisms:

1. Source:

2. Age:

Test Method Summary:

1. Test Conditions:

2. Test Duration:

Pimephales promelas

In-house Cultures

< 24-hours old

Static. Renewal

7 days

3. Control / Dilution Water: Moderately Hard Synthetic

4. Number ofReplicates: 4

5. Organisms per Replicate: ]0

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

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

8. Test Temperature: Outfall 101: Mean = 24.7°C
(24.3-25.2°Q

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static. Renewal

Until at least 60% ofcontrol
females have 3 broods

Moderately Hard Synthetic

10

I

05-05-20 0958 ET

05-12-20 0911 ET

Mean = 24.9°C
(24.3-25.2°a

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

measuredat the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for eachtest concentration. Pre- and post
exposure test solutions were analyzed daily for pH and dissolved oxygen.

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

1. Results of a Pimephalespromelas Chronic/ 7-dav Toxicity Test.
(Genus species) (Type / Duration)

Conducted May 05- 12. 2020 using effluent from Outfall 101.

Test
Solutions

(% Effluent)

Percent Surviving
(time interval used - days)

1 2 3 4 5 6 7

Control,
UV-treated

100 100 100 100 100 100 100

10.7% 100 100 100 100 100 100 100
21.4% 100 100 100 100 100 100 100
42.8% 100 100 100 100 100 100 100
85.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Control,

Non-treated
100 100 100 100 100 100 100

Test Solutions
(% Effluent)

Mean Dry Weight (mg)
(replicate number)

1 2 4 Mean
Control,

UV-treated
0.697 0.713 0.764 0.775 0.737

10.7% 0.757 0.726 0.689 0.748 0.730
21.4% 0.712 0.694 0.717 0.765 0.722
42.8% 0.706 0.637 0.705 0.735 0.696
85.6% 0.738 0.686 0.693 0.676 0.698
100.0% 0.759 0.730 0.745 0.724 0.740
Intake 0.680 0.601 0.624 0.652 0.639
Control,

Non-treated
0.661 0.747 0.822 0.744 0.744

IC25 Value: > 100%
Permit Limit: 42.8%

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

Calculated TU Estimates: < 1

Permit Limit: 2.3 TUc

.OTUc*

*TUa = 100/LCso: TUc = 100/ IC25
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 05-12. 2020 using effluent from Outfall 101.

Test
Solutions

(% Effluent)

Percent Surviving
(time interval used - days)

1 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

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

(% Effluent) Data (replicate number)
1 2 3 4 5 6 7 8 9 10 Mean

Control 29 29 30 29 29 28 29 30 31 32 29.6
10.7% 30 31 29 34 31 29 31 29 32 29 30.5

21.4% 34 33 33 32 30 33 34 36 34 32 33.1

42.8% 35 36 34 36 34 33 28 33 32 34 33.5

85.6% 34 35 36 35 34 35 34 34 35 36 34.8
100.0% 33 34 38 34 34 34 34 36 36 34 34.7

IC25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: 42.8%

Permit Limit: 2.3 TUc
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCso: TUc = 100/ IC25
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TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted May 05- 12.2020 using water from Intake

Test
Solutions

(% Effluent)

Percent Surviving
(time interval used - days)

1 2 3 4 5 6 7

Control 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions

-———•———————^——————————————————————-————

Reproduction (#young/female/7 days)

(% Effluent) Data (replicate number)
1 2 3 4 5 6 7 8 9 10 Mean

Control 32 29 31 32 32 29 30 29 29 30 30.3

Intake 36 32 37 35 36 36 35 36 37 33 35.3

IC25 Value: > 100% Calculated TU Estimates: < 1.0 TUc*
Permit Limit: N/A

Permit Limit: N/A
95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/LCso: TUc = 100/ IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)
Species Date Time Duration Toxicant Results (IC25)

Pimephales promelas May 05 - 12,2020 0822 7 days KC1 0.67 g/L

Ceriodaphnia dubia May 05-12, 2020 0925 7-days NaCl 1.10 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Cliemistry Mean Values and Ranges for UV-treated Pimephales promelas and Non-treated Ceriodaphnia dubia. Sequoyah Nuclear Plant (SQN). Effluent Outfall 101 and Intake
performed May05-12,2020.

Test Sample ID Temperature (°C) Dissolved Oxygen (mfi/U pH (S.IM Conductance

(umhos/cm)
Alkalinity

(rag/L CaCO,)
Hardness

(mg/L CaCO,)
*Total Residual

Chlorine (mg/L)Initial Final Initial Final Initial Final

I
i
I

Control,
Nwvtrtaicd

24.8
24.7 - 24.8

24.6
24.4 - 24 7

7.7
7.6 . 7.9

7.5
7.3 - 7.7

7.80
7 68 - 7 98

7.75
7.68 - 788

314
300 . 322 60

60
61 89

91
93

Control.
UV-trcoHd

24.8
24.8 - 24.9

24.7
24.6 - 24.8

7.8
7.6 - 80

7.5
7.2 - 8.0

7.98
7 92 - 8 05

7.83
7.67 - 7.93

314
307 - 323 60

61

6? 86

88
90

-

10.7%
24.9

24 8 - 24.9
24.6

24.5 - 24.8

7.8

7.6 - 8.0

7.5

7.3 - 7.9

7.96

7.93 - 8.03
7.78

7.65 - 7.87

297

288 - 304
- -

-

21.4%
24.9

24.8 - 24.9
24.5

24.3 - 24.7

7.9

7.6 - 8.0
75

7.3 - 7.9

7.96

7.91 - 8.02
7.77

763 - 7.86

281

274 - 287
- - -

42.8%
24.9

24 8 - 25 0
24.6

24.4 - 24.8

79

7.6 - 8 1
7.6

7 3 - 8 0

7.95

7.90 - 8.00
7.75

7.61 - 7.85
250

240 - 255
- -

-

85.6%
24.9

24.8 - 250
24.6

24 5 - 24.8

8.0

7 7 - 8.1
7.5

73-8.0

7.93
7 88 - 7 98

7.72

7.59 - 7.83
188

179 - 194
- - •

100%
25.0

24.8 - 25.0

24.6

24.5 - 24.7

80

77-81

7.5
7.1 - 8.0

7.92
7.87 - 7 96

7.71

7.56 - 7.83

165

154 - 172 64

65

66 67

70

73

<0.I0

<0 10 - <0 10
Intake 25.0

24.9 - 25.2
24.6

24.3 - 24.8

8.0
7 6 - 8.2

7.4
6.5 - 79

7.92

7.88 - 7.96
7.70

7.49 . 783
164

158 - 176 63

64

65 69

70
71

<0.I0

<:0 10 < 0 10

.9

•g

!
5

Conlrnl,
Nowrctfcd

24.8

24 8 - 24 9

25.0

24.5 - 252

7.7
7.6 - 7.9

7.9

7.7 - 8.0

7.80

7.68 - 7.98

797

7.92 - 8.05

314

300 - 322 60

60

61 89

91

91

10.7% 24.8
24 8 - 24.9

24.9

24.6 - 25.1

7.9

7.8 - 8.0

7.8
7.7 - 80

7.98
791 - 8.04

7.96
7.90 - 799

299
291 - 307

- -
-

21.4% 24.9
24.8 - 25.0

24.9
24.6 - 25.2

7.9

7.8 . 8.0

7.9
7.7 - 8.0

7.97

7.92 - 8.02

7.95
7.90 - 7.99

285
274 - 289

- -
-

42.8%
24.9

24.8 - 25.0

25.0

24.3 - 25.2

7.9

7.8 - 8.0

7.9

7.8 - 8.0

7.96

7.92 - 8.01
7.95

7.88 - 7.98

251
240 - 257

- - -

85.6%
24.9

24 8 - 25.0

24.9
24 6 - 25.2

8.0

79 - 80

7.9

7 8 . 8.0
7.93

7.89 - 7 98

7.93

7.87 - 798

187

174 - 193
- - -

100% 25.0

24.9 - 25.0
24.9

24.6 - 252
8.0

7 9 - 8 1

7.9

7.8 - 8.0
7.92

7.87 - 797

7.92
7.86 - 7.98

163

151 - 171 62

64

65 67

69

71

<0.10
< 0.10 - <0 10

Intake
25.0

24.8 - 25.1

25.0

24.6 - 252
8.0

7.9 - 8.2

7.9

7.8 - 80

7.92

7 88 - 7.97
7.93

7.88 - 7.99
164

155 - 169 63

64

66 69

69

69

<0.10

< 0.10 - <0 10
•Note Total resid ual chlorine v/as performed or non-treated Ou fall 101 and Inta ke samples.

Overall temperature (°C)
Pimephales promelas
Ceriodaphnia dubia

Average Minimum Maximum
24.7 24.3 25.2
24.9 24.3 25.2



SUMMARY / CONCLUSIONS

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

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) using four
replicates, eachcontaining ten testorganisms, pertreatment. Testvessels consisted of500-
mLplastic disposable cups, eachcontaining 250-mL of testsolution.

2. Ceriodaphnia dubia

Tests were conducted according toEPA-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 inthe fathead minnow test were exposed to UV light for two minutes prior to
introductionof test organisms. UV treatment is used to control interferenceoffish
pathogens. This treatment method was approved on November 23, 2015 bythe State of
Tennessee ina letter from Jessica Murphy toTerry Cheek, Senior Manager ofTVA Water
Permits, Compliance, andMonitoring.

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 werecertifiedproducts used beforeexpiration
dates (where applicable).

2. Instruments:All identification, service, and calibration information pertainingto
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 residualchlorinewasmeasured by ORION 97-70-1977.

QUALITY ASSURANCE

Toxicity TestMethods: Allphases of the study including, but not limited to,sample
collection, handling andstorage, glassware preparation, testorganism
culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to theprotocol as
described in this report andEPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein.

REFERENCE TOXICANT TESTS (SeeAppendix D for control chart information)

1. TestType: 7-day chronic tests with results expressed as IC25 values ing/LKCl orNaCl.

2. Standard Toxicant: Potassium Chloride (KCl crystalline) forPimephales promelas.
Sodium Chloride (NaCl crystalline) forCeriodaphnia 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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SequoyahNuclear Plant Biomonitoring
May 05-12, 2020

Appendix B

Diffuser Discharge Concentrations ofTotal Residual Chlorine,

Diffuser Discharge Concentrations ofChemicals Used to
Control Microbiologically Induced Corrosion and Mollusks

During Toxicity Test Sampling



Date Sodium
Hypochlorite

mg/L
TRC

Towerbrom
mg/L
TRC

PCL-222
mg/L

Phosphate

PCL-401
mg/L

Copolymer

CLr363
mg/L
DMAD

Cuprostat-PF
mg/L
A2»le

H-130M
mg/L
Quat

Nalco
73551
mg/L
EO/PO

H-150M
mg/L
Quat

02/06/2005
02/07/2005
02/08/2005
02/09/2005
02/10/2005
02/11/2005

-

O.0042
O.0116
O.0Q80
0.0199
<0.0042
0.0155

0.028
0.028
0.028 „
0.028
0.028
0.028

0.010
0.010
0.010
0.010
0.010
0.010

*

—

-

0.007

0.007

, ...- ... .

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

0.0063
0.0043
0.0103
0.0295
0.0129
0.0184

i.

-

*

-

-

-

0i037
0;037
6;037

07/17/2005
07/18/2005
07/19/2005
07/20/2005
07/21/2005
07/22/2005

- .

0.0109
0.0150
0.0163
0.0209
0.0242
0.0238

0.026
0.026
0.026
6.026
0.026
0.054

0.009
0.009
0.009
0.009
0.009
0.018

4
-

'-T 0.014

0.014

0:036
0.036

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

*

0.0068
0.0112
0.0104
0.0104
0.0117
0.0165

*

-

-•-.:•; "• .£ _"- .'

- -

-

0*035
GJOffi
0i036 <
0J035

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

-

0.0274
0.0256
0.0234
0.0231
0.0200
0.0116

*

-

- «-.-:•-:-.
-

*•

-
-,...v •;
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Date Sodium
Hypochlorite

mg/L
TRC

Towerbron
mg/L
TRC

PCL-222
mg/L

Phosphate

PCL401
mg/L

Copolymer

CL-363
mg/L
DMAD

Cuprostat-PF
mg/L
Azole

H-130M
mg/L
Quat

Nalco
73551
mg/L
EO/PO

H-150M
mg/L
Quat

MSW
101
mg/L

Phosphate
11/12/2006
11/13/2006
11/14/2006
11/15/2006
11/1672006
11/17/2006

6.0055
0.0068
0.0143
0.0068
0.0267
0.0222

— -

-

-

-

- 0.037
0.037
0.037
0.037

-

11/2672006
11/27/2006
11/28/2006
11/29/2006
11/30/2006
12/01/2006

_..«.

0.0188
0.0138
0.0120
0.0288
0.0376
0.0187

- -

-

-

-

-

-

-

05/28/07
05/29/07
05/30/07
05/31/07
06/01/07
06702/07

. .: -

0.0084
0.0103
0.0164
0.0305

i

-

•»

«?

-

0.017

0.017

0S&6
0,036
t>.0S6
0.036

0.015
0.015
0.015
0.015
0.015
0.015

12/02/07
12/03/07
12/04/07
12/05/07
12/06707
12/07/07

•m. ••

0.0241
0.0128
0.0238
0.0158
0.0162
0.0175

' "" *"

-

f

-

- •'; -

-

-

04/13/08
04/14/08
04/15/08
04/16708
04/17/08
04/18/08

. •*"

0.0039
0.0124
0.0229
0.0143
0.0120
0.0149

!.-••

-

- ..-..

- -

-

10/26708
10/27/08
10/28/08
10/29/08
10/30/08
10/31/08

•\ ' -'

0.0260
0.0151
0.0172
0.0154

0.0086

'. - ,-,.-, .. - : .^-." •• \

: -

0.017

0.018

m • • i

ao4i
; oM
0^041
0.041

0.030
0.030
0.030
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Date Sodium Towerbron PCLr PCL401 CL-363 Cuprostat H-130M Nalco Spectrus H-150M MSW
Hypochlorite mg/L 239 mg/L mg/L -PFmg/L mg/L 73551 CT13G0 mg/L 101

mg/L TRC DQg/L Copolymer DMAD Azote Quat mg/L mg/L Quat ihg/L '
TRC Phosph

ate

EO/PO Quat Phosphate

02/08/09 .-• 0.0197 -. - - - - 0.017 - . , w

02/09/09 - 0.0237 - - - * 0.017 - - • -

02/10/09 0.0104 .._..-'' - -. . . - !.*.•*.. 0.021 - . . .. ,-..*

02/11/09 - 0.0155 - - - - • 0.017 - - _-

02/12/09 - 0.0106 - - - - - 0.017 - - . •-

02/13/09 - - . -' - - - -! - - - -•

05/10/09 - 0.0129 »• - A - - . .

05/11/09 - ' 0.0415 -! - - - - - . 0.0446 -

05/12/09 - 0.0053 - - -, - -. - 0.0396 >

05/13/09 - 0.0049 -• - - . - . . 0.0396 -

05/14/09 ..- O.0141 - - - - • - - 0.0397 ,-

05/15/09 O.0160 -" - - - - - - - - •

11/15/09 - 0.025 --; - * - - - *. - *-.:

11/16709 - 0.0152 - . mi - . . . • •."•

11/17/09 - . 0.0255 -. -
-

- - - . - .' '•-•'

11/18/09 - 0.0306 - . . - n - - .

11/19/09 - 0.0204 - - . - . . . -

11/20/09 - 0.0093 - - - - -i - - - .-

05/09/10 - 0.0192 -' - •-• - - - • - -

05/10/10 - 0.0055 - • - m\ . m . . . -

05/11/10 0.0100 - . -: . . 0.039 . .

05/12/10 - 0.0171 - - -'' - - - 0.039 - ...

05/13/10 - 0.0041 - - . - . 0.039 . _

05/14/10 r 0.0099 - - -• - -• - 0.039 - -
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Date Sodium Towerbron PCLr PCL-401 CL-363 Cuprostat H-130M Nalco Spectrus H-150M MSW Floguard
Hypo mg/L 222 mg/L mg/L -PFmg/L mg/L 73551 CT1300 mg/L 101 MS6236
chlorite TRC mgfL Copoly DMAD Azote Quat mg/L mg/L Quat mg/L mg/L
mg/L Phos mer EO/PO Quat Phos Phosphate
TRC phate phate

10/31/10 - - - . • - - - - . . -

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

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

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

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

11/05/10 - 0.0132 - - - - - - - - - -

05/01/2011 - . - . - - . - . . - .

05/02/2011 - - - - . - . . 0.04 . . .

05/03/2011 - - - - - - - - 0.04 - - -

05/04/2011 - 0.0155 - - - . - - 0.04 - - .

05/05/2011 - 0.0179 - - - - - - 0.04 - - -

05/06/2011 - 0.0089 - - - -
•

- - - - -

11/06/2011 - 0.0168 - - - - - - - - - -

11/07/2011 . 0.0225 - - - - - . - . - _

11/08/2011 - 0.0141 - - - - - - - - - -

11/09/2011 - 0.0239 m . \m . - . - . ..- .

11/10/2011 .-.. 0.0242 - - :. -
-

. . . ... .

11/11/2011 - 0.0231 •- . - - - - - •- - .- -

05/0672012 - - :- - - . .- . - . - .

05/07/2012 - . - . - - .» . . . _ _

05/08/2012 - - - - - - . £041 - • .

05/09/2012 - 0.0145 - - •- - • - O041 . - -

05/10/2012 • 0.0298 - - - - . . 0.041 . _ -

05/11/2012 - 0.0174 -• - - - •- - • •- - - -

08/12/2012 .- - - • - <- . - . . 0.029
08/13/2012 - 0.0256 '- - - - :- 0.028 0.037 - - 0.029
08/14/2012 • . - . 0.0209 - - - . *:. ', . , QM? _ - 0.029
08/15/2012 - 0.0279 - - - - <- 0.028 ' m . - 0.029
08/1672012 - 0.0076 - - .- . - - m . t .«. *• 0.029
08/17/2012 - 0.0446 .- - - - •- - .- - , ;' 0.032

05/12/2013 - 0.0099 - - * - - . . I"*- .

05/13/2013 - - - • . • . - _ '• • ;:'i'- 0.064
05/14/2013 - 0.0091 -

- . - j- 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 - - - - m . 0.0379 . • 0.03
09/17/2013 - •;. 0.0107 - 'r - ...'* .-• 0.036 0.0379 - ':•." 0.03
09/18/2013 0.0217 - - w . •m 0.036 0.0379 . . 0.03
09/19/2013 - 0.0172 - - - - ;. _ . . «. 0.03
09/20/2013 - 0.0173 - '• ^ - - ; - - - 0.03

17 of 92



Date Sodium
Hypo
chlorite
mg/L
TRC

Towerbron
mg/L
TRC

PCL-
222
mg/L
Phos
phate

PCL401
mg/L
Copoly
mer

CL-363
mg/L
DMAD

Cuprostat
-PFmg/L
Azote

H-130M
mg/L
Quat

Nalco
73551
mg/L
EO/PO

Spectrus
CT1300
mg/L
Quat

H-150M
mg/L
Quat

MSW
101
mg/L
Phos
phate

Floguard
MS6236
mg/L

Phosphate

05/04/2014
05/05/2014
05/0672014
05/07/2014
05/08/2014
05/09/2014

-

0.0118
0.0112
0.0096
0.0164
0.0235
0.0110

-

- -•

-

-

-

- '"': -

-

-

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

; 0.0070
0.0074

-

-

-;

-

—

-

0.04
0.04
0.04

-

-:
-

08/09/i015
08/10/2015
08/11/2015
08/12/2015
08/13/2015
08/14/2015

0.0195
0.0275
0.0213
0.0192
0.0182

<

0.03
0.03

0.03
0.03
0.03

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

0.0162
0.0125
0.0120
0.0130
0.0174
0.0156

05/15/2016
05/1672016
05/17/2016
05/18/2016
05/19/2016
05/20/2016

'

0.0209
0.0210
0.0361
0.0254
0.0261

07/31/2016
08/01/2016
08/02/2016
08/03/2016
08/04/2016
08/05/2016

0.0091
0.0093
0.0209

0.03
0.03
OJ03

04/30/2017
05/01/2017
05/02/2017
05/03/2017
05/04/2017
05/05/2017

0.0298
0.0218
0.0260 • • • -
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Date Toweibrom Floguard SpectrasBDlSQO Nalco Spectrus Floguard
mg/L MS 6237 mg/L 73551 00300 MS6236
TRC mg/L Quat mg/L mg/L mg/L

Phosphate/Zinc EO/PO Quat Phosphate

07/23/2017 - . •

07/24/2017 0.0124 0.04/0.01 .

07/25/2017 0.0081 0.04/0.01 ..

07/2672017 0.0232 0.04/0.01 0.03 r' • "'" '•"' '

07/27/2017 0.0179 . .

07/28/2017 0*0296 - 0.03

5/13/2018
5/14/2018
5/15/2018 0.0229 0.030 0.0275
5/1672018 0.0159 0.030 0.0275
5/17/2018 0.0133 0.030 0.0275
5/18/2018

10/07/2018 - _ ... „

10/08/2018 0.0221 - -. 0.02852
10/09/2018 0.0098 • 0.0332 0.02852
10/10/2018 0.0187 o:03i 0.(832 0.02852
10/11/2018 0.0200 0.031 • 0.02852
10/12/2018 0.0187 0.031 .*- 0.02852

04/28/2019 1 - m -m

04/29/2019 0.0069 0.047 m m

04/30/2019 0.0109 0.047 m .

05/01/2019 0.0198 • " „ _

05/02/2019 0.0341 . ». _

05/03/2019 0.0281 0.047 -

08/04/2016 . - m „

08/05/2019 0.0227 0.047 a. 0.02852
08/0672019 0.0071 - 0.0332 0.02852
08/07/2019 0.0117 0.047 0.(832 0.02852
08/08/2019 0.0142 • 0.(832 0.02852
08/09/2019 0.0078 0.047 - 0.02852

5/3/2020 . a. ^

5/4/2020 . „ ^

5/5/2020 - . i.

5/672020 0.0045 0.049 0.(832
5/7/2020 0.0055 . 0.(832
5/8/2020 0.0183 0.049 a(832
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Sequoyah Nucleai' PlantBiomonitoring
May 05 -12,2020

Appendix C

Chain ofCustody Records and
Toxicity Test Bench Sheets



Client: TVA
-K*

Pjjoject Name: Sequoyah NP Toxicity

P|Q. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected ByjJ&lJ X^^+^ /Obj* tf*>y

BIOMONITORING CHAIN OF CUSTODY RECORD

Delivered By (Circle One):

FedEx UPS Bus

Other (specify):

Page_l_of_l_

lient^>fl'CClient

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Fax: 828-350-9368

General Comments:

Field Idcntificalion /

Sample Description
Grab/Comp

Collection Date/Time Container
Number &
Volume
Collected

Flow

(MGD) Rain Event?

(Mark as Appropriate)

SQN-IOI-TOX Comp

SQN-INT-TOX Comp

Date
(mm/dd/yy)

Start oS')O3I*0

EndoSf^H IXO

StartOS/03/^O

End OSW/X*

Relinquished By (Signature):

Time
(EST)

cnso

O&o

073°

OLSO

1 (2.5gal)

I (2.5 gal)

rwfl.w*

Y74<VGb

Yes IfYes.
Inches

No Trace

s/

y
Sample Custody - Fill In From Top Down

Date/Time Received By (Signature):

TU\
f-H-2o (PCWlO<«!r ~JL&

tf<f #= evs

fottR.tx^isoii
Laboratory Use

ETS Log
Number

Arrival Temp.
PC)

By

TJ00SO4-H U'C. A

ix»oSo4.t>S i.S'C

Time

\VD

*v*

Appear
ance

A,NX. SARffig
v^ &ocft\ fjhUbrrUtJ* U

Date/Time

qs~o</-mzo apim-K
<i<.o4-l.o l3»;o gr-



Date

Received

05-04-20

05-04-20

05-04-20

05-04-20

05-04-20

Time

Received

1218

1245

1245

1310

1310

Received

by
K.Keenan

J. Sumner

J. Sumner

J. Sumner

J. Sumner

Received

from

S. Byers
A. Coates

A. Coates

Sonic Delivery
Sonic Delivery

Whole Effluent Sample Receipt Log Page S\

Sample

Temp. (°C)
2.6

1.8,2.0

1.6,1.7
1.6

1.5

Project

number

15059

15060

15060

15061

15061

•Sample temperature performed using verfied General Use Thermometer SN: nrresaorb

Sample
number

200504 .01

200504 .02

200504 .03

200504 .04

200504 .05

Sample name and description State Comments

Marshall WWTP

Eastman Chemical - River Water
Eastman Chemical - Blended Effluent
TVA/SQN Outfall 101

NC

TN

TN

TN

TVA/SQN Intake TN

SOPG4 - ExhibitG4.2, revision 01-03-12



:nt: TVA3t
Project Name: Sequoyah NP Toxicity

P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By

,a£xk?

BIOMONITORING CHAIN OF CUSTODY RECORD

Delivered By (Circle One):

FedEx UPS Bus

Other (specify):

Page_l_of_l.

Client £on^C-

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville,NC

28801

Phone: 828-350-9364

Fax: 828-350-9368

General Comments:

Field Identification /
Sample Description

Grab/Comp Collection Date/Time Container
Number &
Volume
Collected

Flow

(MGD) Rain Event?

(Mark as Appropriate)

ployed*
1Soil I Laboratory Use

SQN-I01-TOX Comp

SQN-INT-TOX Comp

Date
(mm/dd/yy)

Sto^OSWSIM
End d^toLlXO

Start 0^/os/xj

End js/<J*,(*<?

Time
(EST)

JW

Jb2~

D~>1^

Ob'SO

Yes

I (2.5gal)
nw&\

I (2.5 gal) |lt|4.W

If Yes.
Inches

No

s

\/
Sample Custody- Fill InFrom TopDown

Trace ETSLog
Number

!D03X>-S>0

ixae&*\

Arrival Temp.
(°C)

!•»*

1.3-C

By

.£
Time

ci>o

oSb

Appear
ance

4 tftflSTOfcr &flftL& IfJ^VLyii SSiWvS
(Jlf4t>\T\0»>../f(

Relinquished By(Signature): Date/Time ReceivedBy (Signature): Date/Time

£ T\f* OS-Pi* JO /Q%Q{\TS ftJiCJL.
0&>^& /tXSOi w.4 €.TS 0S-0lo-1P >T-SO er



SOPG4 - ExhibitG4.2, revision 01-03-12



tent: TVA

Praject Name: Sequoyah NP Toxicity
48-
P.O. Number: N/A

Facility Sampled: Sequoyah NP

NPDES Number: TN0026450

Collected By: **> ^^' <&* '*»>

BIOMONITORING CHAIN OF CUSTODY RECORD Page_l_of_l.

Environmental Testing Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Fax: 828-350-9368

Delivered By (Circle One):

FedEx UPS Bus Client-S2/)/C

Other (specify):

General Comments:

Field Identification /
Sample Description

Grab/Comp Collection Date/Time Container
Number &
Volume
Collected

Flow

(MGD) Rain Event?

(Mark as Appropriate) Laboratory Use

SQN-IOI-TOX Comp

SQN-INT-TOX Comp

Date
(mm/dd/yy)

Start,2*7^7/*<?

End 05/07/AQ

Start ^/0i/2O

End oSjJi/XO

Time
(EST)

^730

D^O

I (2.5gal) CJSS.i*

0.(2.5 gal) \lS32>i

Yes If Yes.
Inches

Sample Custody - Fill In From Top Down

No

s

^

Trace ETS Log
Number

ZCC&0&22

20JS&74

ArrivalTemp.
ro

U,U\

zxi.

By Time

# nS*

Oi&

Appear
ance

*

te£.ei\f<fl
•f CusresJ SmmS iirt-Acr 5*Mi»w3

>isi fr-Q6fe

ff>

CA^fe*m«M.

Relinquished By (Signature): Date/Time Received By (Signature): Date/Time

te&it^fcj^
P/P J?J.jL^ fSSari c&*frid ftxj*** A

^*g &;:fflO«/3tfjl£M Sbtfvc

e*S

os-vv-io or*?* et

OS-Q&'lo USD €-r



to

5°

Date

Received

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

05-08-20

Time

Received

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1013

1245

1245

1250

1250

Received

by

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K. Keenan

K.Keenan

K. Keenan

K. Keenan

K.Keenan

K. Keenan

K.Keenan

K.Keenan

K.Keenan

K. Keenan

J. Sumner

J. Sumner

J. Sumner

J. Sumner

Received

from

Fed-Ex

Fed -Ex

Fed - Ex

Fed - Ex

Fed-Ex

Fed - Ex

Fed - Ex

Fed-Ex

Fed - Ex

Fed-Ex

Fed-Ex

Fed - Ex

Fed - Ex

Fed-Ex

Fed - Ex

Fed - Ex

Fed - Ex

Fed-Ex

Fed - Ex

A. Coates

A. Coates

TVA Courier

TVA Courier

Whole Effluent Sample Receipt Log PageJ^g

♦Sample

Temp. (°C)
3.0

2.6

2.5

2.5

2.3

2.5

2.0

1.7

3.4

3.4

3.4

2.6

3.2

3.2

3.4

3.4

1.8

3.0

2.0

2.3/2.1
2.9/3.0
1.1/1.0
2.1

Project
number

15086

15087

15088

15089

15090

15091

15092

15093

15094

15095

15096

15097

15098

15099

15100

15101

15102

15103

15084

15060

15060

15061

15061

•Sample temperature performed using verfied General Use Thermometer SN: II in^SflQ^

Sample

number

200508 .01

200508 .02

200508 ,03

200508 .04

200508 .05

200508 .06

200508 .07

200508 .08

200508 .09

200508 .10

200508 .11

200508 .12

200508 .13

200508 .14

200508 15

200508 .16

200508 .17

200508 .18

200508 .19

200508 .20

200508 .21

200508 .22

200508 .23

Sample name and description State Comments

Allen SS-006

ApexWRF

Belews CreekSS•006

Belews Creek SS-006A

BuckaCC-007

BrunswickCounty
Dalkin

Durham County
HokeCounty WWTP
laurinburg WTP
laurinburg WWTP
James Loughlin WWTP

Marshall SS-002

Marshall SS-005

North Cary WWTP
Roseboro WWTP

Scarlett Acres MHP

Western Wake

South Cary WWTP
Eastman Chemical - River Water
Eastman Chemical - Blended Effluent
TVA/SQN Outfall 101
TVA/SQN Intake

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

TN

TN

TN

TN
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Page 1 of 7

EnvironmentalTwtlng Solutions Inc.

ChronicWhole EffluentToxicity Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

Client: TVA. Seauovah NuclearPtant County: Hamilton
NPDES #: TN 0026450 Outfall #: 101
Project U: VSoWl Treatment: UV (Each concentration was UV-treated

for 2-minutes to remove pathogenic interferences.)
Dilutionpreparation:
Dilution prep (%)
Effluentvolume (mL)

10.7

214

21.4

428
Diluent volume (mL) 1786 1572

Total volume (mL) 2000 2000

42.8 85.6
856 1712

1144 288

2000 2000

100

2000

2000

Sample was not aerated or treated unless otherwise
noted on this form. Sample was warmed to 25.0 ± 1.0°C
in a warm water bath and then diluted to the test
concentrations with moderately hard synthetic water
(MHSW).

Test organism information: Test information:
Organism source: In-house culture Randomizing template: c&eed
Age: < 24-hours old Incubator number

and shelf location: -\£
Spawn date: oA'^o-lo Artemio CHM number: CHM1048

Hatch dates and times:
os-oA-n.o *Soo to Drying informationfor weight determination:

Date / Time in oven: CSAVTO o$iO
♦Initialoven temperature: uty C

Transfer vessel information:
pH(S.U.)= SrlJo
Temperature (°C) = m\\. \

Date / Time out of oven: l<&tV10 OilO
•Final oven temperature: WpO'C

Average transfer volume (mL): <0.25mL Total drying time; -fct.too*t£
*60°C Oven, Thermometer SN: 14-985B5

Dailyfeeding and renewal information:
Day Date Morning feeding Afternoon feeding Test initiation, renewal,

or termination
Sample

numbers used
MHSW

batch used
Time Analyst Time Analyst Time Analyst Outfall 101 Intake

05-05-20 OtolO \A^O oSSfc "lOQScH.O^ toosoW-os <rV*V\o&

£05-06-20

05-07-20
Cft^E
QUOD

_^a
Hfl^

& flkfoT
**y\

*. ser
^JOCScft. ha

05-08-20 hVoOO p-cm
*r

4*
JS£2& *

t I oH-re-iot
05-09-20 C5MX) VlaPO

*L
cftift -)JQCAO&-21 OSrOVlpg

05-10-20

05-11-20

05-12-20

ObOQ

OfcCO

WOO

n.o& •Ji-
0&1A
o>SO
ogo8r

•/
&
JL

Chemical analyses:
Parameter Reporting Limit Method number Meter Serial number
PH 0.1S.U. SM4500-H+B-2011 Accumet AR20 93312452
Dissolved Oxygen (D.O.) 1.0 mg/L SM 4500-0 6-2011 YSI Model 52CE 18D104324
Conductivity 14.9 umhos/cm SM2510B-20U Accumet AR20 93312452
Alkalinity 5.0 mg CaCOi/L SM 2320 8-2011 Accumet AR20 93312452
Hardness 5.0mgCaCOi/L SM2340C-2011 Not applicable Not applicable
Chlorine, Total Residual 0.1 mg/L ORION 97-70-1977 Accumet AB250 92349123
Temperature 0.1 °C SM2550B-2010 Digital Thermometer UtfftMbES

Control information: \J\J --rdr*Arre> Acceptance criteria Summary oftest endpoints:
%Mortality: o?. <20% 7-day LCso(%) >ID07.
Average weight per initial larvae: 0.-13A NOEC(%) 10CVT.
Averageweight per survivinglarvae: n.-wn Z0.25mg/larvae LOEC {%) >i0O7.

ChV(%) >I007.
IC25 {%) >i0o7.

i
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EnvironmentalTestingSolutions.Inc

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

Page 2 of 7

Date: 05-05-20

Survival and Growth Data

Day CONTROL 10.7% 21.4%

A B c 0 E F G H 1 J K L

0
10 10 10 10 10 10 10 10 10 10 10 10

1
10 /o /o 'D /D fD fV '0 to >D '0 (0

2
;o /O 10 (0 'O '0 to '0 '0 '0 '0 to

3
/o '0 '0 id /o >o 10 ID '0 '0 to >Q

4
/o /o /O tb /o <0 '0 /o to it) <0 '0

5

/o /o /O »0 10 /D to "0 to '0 /o (0
6

10 10 /o 10 /O 1* to »0 10 »0 'O 10
7

/o 'D 10 10 <o (0 /o tb /b /o /o ID
♦A e Panweight (mg)
Tray color code: AoM bio?
Analvst: T5> v
Date: DM- 3c0 .310 ^̂ £V ^

$ *>• ** 4
F

♦B s Pan♦ Larvaeweight (mg)
Analyst t [
Date: w bJ-tVlQ

itM 11. tt 21.18 tW\ ii.-a ts.*S ixra -oMl zz.U *?.t£ 22.W1 17.S0

C=Larvaeweight (mg) =B- A

Analyst M

b/n t.CS 1.C4 -\.ns 1.S1 VTA. u.?« n.4S i.iT- c/*4 -i.n -i.fe.5

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

Analyst U vP

0' o- '
/C'

0" 0'
#
v 0' o- 0'

Average weight per initial
number of larvae (mg)

Percent

reduction
from
control (%)

o.nvi o.n^o v-oi. O.TH. 2.1 7.

♦Weight measurementsperformedusing Cahn 28Automatic Electrobalance, SN 41520.
Comment codes: c=clear, d =dead, fg =fungus, k=killed, m=missing, sk=sick, sm=unusually small,
Ig=unusually large, d&r =decanted and returned, w =wounded.

Comments:
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EnvironmentalTestingSolutions;Inc.

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

Page 3 of 7

Date: 05-05-20

Survival and Growth Data
Day 42.8% 85.6% 100%

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

1
10 f0 10 /0 «0 i0 /o 10 to /o 10 '0

2
10 10 '0 '0 10 10 <0 '0 <0 '0 10 '0

3

(0 '0 'D '& '0 /o lb <0 <0 '0 '0 '0
4

to 10 10 IC3 10 «D fO <o '0 /o '0 to

5
10 10 IG '0 '0 jo »0 10 '0 '0 '0 '0

6
/o 10 10 /0 /o <o '0 10 /0 '0 10 '0

7
/0 »0 ID 10 /o /O /Q /o /O /o >0 to

*A=Panweight (mg)
Tray colorcode: //fihV MiK
Analyst TS> v/
oate: nH-^n.an ^ v̂' f* fl? f
♦B a Pan+Larvae weight (mg)
Analyst: M
Date: nklVXO

a*s Z*Ah Zl-tl tl.<M n.cA ivt>\ iz.n- 21.<n 22.tX Xt.XS *i.o* tvn

Ca Larvae weight (mg) =B- A

Analyst: fll
l.ow usn n.os -».i»s n.*J5 (o.%M l..<V2> «».-iJ•vsi •J. so vHS iM

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

Analyst: V\ >• < y
*

0" ^̂ A*°
0*

Average weight per initial
number of larvae (mg)

Percent
reduction
from control O.lo°»'o ^.«o"7. 0.lo<U S2»7. 0."»^b -0.^7.

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

Comments:
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Page 4 of 7

Environments!TestingSolution* Inc.

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant. Outfall 101 Date: 0S>05-20

Day

*A =Panweight (mg)
Tray color cade: //QrYT YuOt^
Analyst: T*^ J
Date: 0*4.30. ££)

•B =Pan * Larvaeweight (mg)
Analyst Irt
Date: OS- **-2Q

C=Larvae weight (mg) =B - A

Analyst .

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

Analyst . #
Average weight per initial
number of larvae (mg)

Percent
reduction
from control

(%)

Survival and Growth Data

100% Intake Control, Non-treated

10 10

10

'0 10

/O '0
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10 >0
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c#-
A
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1>F
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.#

n.zg

'D

'0

<0

/O

ID

V
\*
x*.si

uv-v 1.41 g.rx -yM

/" /

.n^V-i

•Weightmeasurements performed usingCahn28Automatic Electrobalance, SN 41520.
Comment codes: c=clear, d =dead, fg=fungus, k=killed, m=missing, sk=sick, sm=unusually small,
Ig= unusually large, d&r = decanted and returned, w =wounded.

Comments:
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EnvironmentalTestingSolutions, Inc.

tlnlfall IUI:
Dumtctt's MSO value:
PMSO:

Ininhr
Oimncll's MSO ,.-,lt,t:
PMSO:

l).l)49a

MSD •

PMSO

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

Pimephales promelas Chronic Whole Effluent Toxicity Test
EPA-821-R-02-013, Method 10011.0

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

Mmiinum SgMan DMnara
RsfOBM MimniuNi S%nfftGCM DifferaKdPMSO 1.3MM, ofw p**. n, pmso „„„„„,„,„„, „,,„,„ JllTVr„„ ,.,_ ,£„m,ol ^ ^ ih]|m̂ ^ ;| jnaic;i||v tatMmtk>̂ ^ ^ ^
Lower PMSO bound dimmed by USUPA (IfJihpoicuiitiL'i • 12*!i
Upper PMSD hound d^i-.-rmit.od by U$f3*A ('ifiih pcfccntfle] - |0H

Uwand „ppo, pmsdbo»d,,,,,itaudEmft. KM.«d«,P,,«„„i,. ,«„«. ,.orpMsn da fe»BW, wetHmMnntdq, *ri*»«**(US,:,.,, »»„ ,,,-,,,, ,„„„„^^^^^i^MMW^y-^s^ ^ ^^^



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

Statistical Analyses
envuoruoarvtal toutng Sctuttam. mc

Start Date: 5/5/2020
End Date: 5/12/2020
Sample Date May 2020
Comments: UV-treated

Larval Fish Growth and Survival Tost-7 Day Growth
Test 10: PpFRCR Sample ID
Lab 10: ETS-Envir. Testing Sol. Sample Type
Protocol. FWCHR-EPA-821-R-02-013 Test Species:

TVA/SON Outfall 101
DMR-Discharge Monitoring Report
PP-Pimephales promelas

Conc-%

Non-Control 0 6610
UV-Conlrol 0 6970

10.7 0.7570

214 0.7120

42.8 0.7060

85 6 07380

100 0.7590
Intake 0.6800

0.7470 0.8220 0 7440
07130 0.7640 07750
0 7260 0.6890 0.7480
0 6940 0.7170 0.7650
0.6370 0.7050 0.7350
06860 06930 0 6760
0.7300 07450 0.7240
06010 0.6240 0.6520

Transform: Untransformod
Conc-% Moan N-Moan Moan t-Stat Critical MSD

Isotonic
Moan N-Moan

Non-Control 0.7435
UV-Control 0 7373

10.7 0 7300
21.4 0.7220
428 0.6958
85.6 0.6983
100 0.7395

intake 0.6393

1.0085 0.7435 0.6610 0.8220
1.0000 0.7373 0 6970 0.7750
0.9902 0.7300 0.6880 0.7570
0 9793 0 7220 0 6940 0 7650
09437 06958 0.6370 0 7350
0.9471 0.6983 06760 0.7380
1.0031 0.7395 0 7240 07590
0.8671 0.6393 0.6010 0 6800

8.847 4
5.164 4 0.7373 1.0000

4.147 4 0 324 2410 0 0539 0.7300 0.9902
4.200 4 0681 2.410 0.0539 0.7220 0.9793
5974 4 1 854 2.410 0.0539 0.7112 0.9646
3925 4 1743 2410 0 0539 0.7112 0.9646
2125 4 -0 101 2.410 0 0539 0.7112 09646
5.358 4

Auxiliary Tosts Statistic Critical Skow Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0 77)
The control means are not significantly different (p = 0.87)

0.96763 0.884
252035 15.0863
0.16447 244691

-0 1754 -0.6516

Hypothosis Tost (1-tail. 0.05} NOEC LOEC ChV TU MSOu MSDp MSB MSE F-Prob df
Dunnett's Test
Treatments ws UV-Control

100 >100 1 0.05394 0.07316 0.00147 0.001 0.24805 5. 18

Point % SO
Linoar Interpolation (200 Rosamplos)

96% CL(Exp) Skow
IC05 >100
IC10 >100
IC15 >100
IC20 >100
IC25 >100
IC40 >100
IC50 >100
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
May 05-12, 2020

Statistical Analyses
EnvironmentalTbstlno Solution*, ktc

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 5/5/2020 Test ID: PpFRCR Sample ID: TVA / SQN Intake
End Date: 5/12/2020 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: May 2020 Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: UV-treated
Conc-% 1 2 3 4
Non-Control 0.6610 0.7470 0.8220 0.7440
UV-Control 0.6970 0 7130 0.7640 0.7750

10.7 0.7570 0.7260 0.6890 07480
21.4 0.7120 0.6940 0.7170 0.7650
42.8 0.7060 0.6370 0.7050 0.7350
85.6 0.7380 0.6860 0.6930 0.6760
100 0.7590 0.7300 0.7450 0.7240

Intake 0.6800 0.6010 0.6240 0.6520

Mean N-Mean
Transform: Untransformed 1-Tailed

CriticalConc-% Mean Min Max CV% N t-Stat MSD
Non-Control 0 7435 1.0085 0.7435 0.6610 0.8220 8.847 4
UV-Control 0.7373 1.0000 0.7373 0.6970 0.7750 5.164 4 •

10.7 0.7300 0.9902 0.7300 0.6890 0.7570 4.147 4
21.4 0.7220 0.9793 0.7220 0.6940 0.7650 4.200 4
42.8 0.6956 0.9437 0.6958 0.6370 0.7350 5.974 4
85 6 0.6983 0.9471 0.6983 0.6760 0.7380 3.925 4
100 0.7395 1.0031 0.7395 0.7240 0.7590 2.125 4

•Intake 0.6393 0.8671 0.6393 0.6010 0.6800 5.358 4 3.827 1.943 0.0498

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.886E 0.749 0.01871 -2.0524
F-Test indicates equal variances (p = 0.87) 1.23588 47.4683
The control means are not significantly different (p = 0.87) 0.16447 2.44691
Hypothesis test ft-tail. 6.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastfc t Test indicates significant differences 0.04976 0.06749 0.01921 0.00131 0.00869 1,6
Treatments vs IJV-Control

0.9 j-

Dose-Response Plot

0.8 T

07:^—f-—5 J^--^-_-J----^fi*\^ 1-tail. 0.05 level
; of significancex: 0.6I

2 0.5^
CD

O
h- 0.3 ;

0.2 i

0.1 :

2 g f*» ^ CO (0 0 Q>
d «- oi «n ° "2
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c
0
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1
c
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EnvironmentalTestingSolutions,inc.

Species: Pimephales promelas
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 5 of 7

Date: 05-05-20

Daily Chemistry:
Temperatures performed at thetimeoftest initiation, renewal or termination bytheanalyst identified inthe Dally Renewal Information table
located onPage 1. Alkalinity, hardness and chlorine (total residual) performed by theanalyst identified onthebench sheet specific for each
analysis and transcribed to this bench sheet.

Analyst

Day
(Analyst identified foreach day,performedpH,D.O. and conductivity measurementsonly.)

0 1 2

A*f„. TS TS T"^ T§ iA^
Concentration Parameter

UV-Treated
CONTROL,
MHSW

PH(S.U.) 1<n 7.** 7.77 7?7 79 A 1.C>
Dissolvedoxygen (mg/L) 6-0 *o 7.7 7.6 7.6, W
Conductivity (umhos/cm) 111 3/k 3/5
Alkalinity (mgCaCOj/l) uo loT_
Hardness (mg CaCOj/L) <\o ^-w£r Si
Temperature (°C) aA-'S -v\-8 -\>l.* -v*.W -vl-A tH.1

10.796

pH(S.U.) 7/*3 7M 794 7.*^ 791 *U*S
Dissolved oxygen (mg/L) 6>o 7.* 7.7 75- 7.6 ^M
Conductivity (umhos/cm) 260 30H ^9?

1 Temperature (°C) -x\A M.fi -e\^ "VHV, Vl-I -^••5
PH(S.U.) 3<n 7.M 796 7. SI 7.94 AjtoS

31 APA
Dissolved oxygen (mg/L) (5<7 7* 7.e 7.5 7.6 <Xa#
Conductivity (umhos/cm) 2=fH 2?6 297
Temperature (°C) ~M\A nA-1 -VIA -l+b TM-1 TH-S

42.8%

pH(S.U.) ^-90 •7.M 794 7-ffl 79</ *5.ui
Dissolvedoxygen (mg/L) &\ ?.C 7.P 7.6 7.6 <L«S
Conductivity (umhos/cm) 1HO w&i ^55
Temperature (°C) TS-0 tH.1 "W.n Vl.fe \*i.*» XH*

85.6%

pH(S.U.) lea 7?0 795 77f 7.9/ ^.Sl
Dissolvedoxygen (mg/L) *\ r.a 7.9- 7.«f 7.7 >£s
Conductivity (umhos/cm) /*! /?? /??
Temperature (°C) 1S.O iM.T •bl.1 -VK.S TH.i TU

10096

PH(S.U.) l.trt 77? 79o 7.-7H 7.90 <fcSU>
Dissolved oxygen (mg/L) &t ?.o 7.? m 7.7 A.U?
Conductivity (umhos/cm) ISH >7i3 /66
Alkalinity (mgCaCO,/L) U^ tdU
Hardness (mg CaCOj/L) Ipl (p-»
Chlorine (mg/L) <o.io <Q.lV
Temperature (°C) ns.o •\*n TS-0 THT TS.o *U
pH(S.U.) ^tae 77C> 7.90 774 7?<? 3M<*
Dissolved oxygen (mg/L) Sz 7? 1? 7.1 7£. «o.^

10096
Conductivity (umhos/cm) ISB 16,1 Ifol

Intake
Alkalinity (mgCaCO,/L) W^ (oS
Hardness (mg CaCOj/L) Ctf II
Chlorine (mg/L) -^0.10 <o.»o

. r Temperature (°C) -\S.D X4-U 1S..-L. tH-v, TS.O Ttf.<F
Initial Final | Initial Final Initial Final
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EnvtronmentalTesiIng Solution* Inc.

Species: Pimephales promelas
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 6 of 7

Date: 05-05-20

Analyst

Day
(Analyst identified foreachday,performedpH,D.O. andconductivity measurements only.)

3 4 5 6

\rt fl6»- £i> 7^S T5 TS 7"S /*
Concentration Parameter

UV-Treated
CONTROL,
MHSW

pH(S.U.) 1&* 1!*\* fcS8dJ'7*3 9.06 7S9- 7.93 ^.«
Dissolved oxygen (mgA) 0.0 %7, *"3* î 7.M I.Cp 7.M 79 ?.s-
Conductivity (|imhoi/cm) *>Vh 3&1- 323 3/i
Alkalinity (mgCaCOiA) v^^ ix^6 u\
Hardness (mg CaCOi/l) *<«, ^Llftnrw

Temperature (°q -u\S *\A-*o •VA-i v\.* 1A.5 -\A-fc -uU -lA.to

10.7%

PH(S*U) 'VW 1»i S.ol 7*0 £03 7.77 794 5c«
Dissolved oxygen (mg/L) d.o 1* •M 7-U 7fr -7.5 79 3s-
Conductivity (umhos/cm) •2<3|u» aio 302 599
Temperature (°C) n.-\/\ -VA.S "LV\ MA •^ -\AS v\-8 VUlo

21.496

PH(SU) 'ta* I'M *J3l 7.79 froa 7.-77 7.91/ ^cSc},
Dissolved oxygen (mg/L) &!o 3,3 "M -2U "7.* 75 79 3-s-
Conductivity (umhos/cm) "*©4 fl^H ass ^J?P
Temperature (*C) -vHA -*VS **IA -V\,<o -u\.1 1H-S •\%s 1>1.3

42.896

PHISU.) ^.45 Ixr -*.«!? 7.77 ?.oo -77S •7.914 ^7.t!f5"
Dissolved oxygen (mgA) ft.l T* ?.0 7.S 7.9 75 7.9 ^?d,
Conductivity (umhos/cm) 263 4HM- 4*3 757
Temperature (°C) -uW iA.A -\s,.o -VA.*o •v\* "LAI TA.S •Vi-Vj

85.696

pH(SU) /W ll^l "*.flk 7.7*4 7.9? 7.7H 792 7./**
Dissolved oxygen (mg/L) ©4 1*3 ?.o 7.5 *.0 -7.fi: 8-.6 7^
Conductivity (umhos/cm) »eq ":;. .1 ..'• '• Jff£ /?4 /9/
Temperature (°C) TS.D •vU- •\&.o •vi.V, •\4A •VVS 1rt.« •\A.S

10096

PH(S.U.) <iAt >.UI T-AS 773 7.96 7.72 7.95 ^£3
Dissolved oxygen (mg/L) eu *.l 7.0 -7M *.o 76 <5-.o 7<2.
Conductivity (umhos/cm) kV^) lift . 17A. /67
Alkalinity (mgCaCOiA) Jk^lM) :; -.• ... . - ;•

Hardness (mg CaCOiA) '•: • :• • • ~Vh
-. • , .,.,c --. .„—.- .,—:_

Chlorine(mg/L) <-o.«o ' - -r

Temperature (°C) -co •\iU\o "V.V0 \A-S -*£.0 MS TA-C •vA.n

10096

pH(S.U.) w •3Jf7 *.<lto 7.73 7.96 7.73 7.?3 !<23
Dissolved oxygen (mgA) fl.l ?A S_fl 71 <*.o 76 »./ ^6*
Conductivity(umhos/cm) )**\ fkl /7/i, ;r»«

Intake
Alkalinity (mgCaCOiA) c«4
Hardness (mg CaCOi/L) (^ " *

Chlorine(mg/L) <o.»o V

Temperature PC) •\s-o \»i-i TS-0 TA> Till Ti-S T.4.1 X4-U
Initial | Final | Initial Final Initial [ Final Initial Final |
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EnvironmentalTestingSolutions, Inc.

Species: Pimephales promelas
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 7 of 7

Date: os-05-20

Day
(Analyst identifiedfor each day, performed pH,D.O. and conductivitymeasurements only.)

Analyst
0 1 2

AL T.<? TS T"S T? !*-<
Concentration Parameter

Non-treated
CONTROL,
MHSW

pH(S.U.) -v.SS 77' 7.6* 7.9a 7.7<? O.u-6
Dissolved oxygen (mg/L) n-1 7.3 76, 7.0 7.6 VJ
Conductivity (umhos/cm) 3-U 3a v 31?
Alkalinity (mgCaCOj/L) V>0 . .rt--IT> fa\
Hardness (mg CaCOj/L) *Vi> ^~~*""W £\
Temperature (°C) -*\-8 "L4.-V TsVS *vi.fc TH.1 •VV.?

Analyst

Day
(Analyst identified foreachday,performedpH, D.O. andconductivity measurements only.)

3 4 5 6

|/L, fifiv, A^ rs TS T^ 75 //.r
Concentration Parameter

Non-treated

CONTROL,
MHSW

pH(S.U.) Aes 3.ue Ma 7.73 773 77 3 7.83 ^•SB
Dissolvedoxygen (mg/L) t\6 1H n.w. 7.7 7-7 -\.lo 7.6 ^C
Conductivity (umhos/cm) aas 3oo 3/*f 3aa
Alkalinity (mgCaCOi/L) bO
Hatdnsss (mg CaCO*A) ^*s •\W> <\o -—-^dSSIlH
Temperature ft) vu -\A-A iA.-n I** v\.f XA-* Vl-S -*k.-\
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TVA / Sequoyah Nuclear Plant, Outfall 101, UV-treated
May 05-12,2020

Pimephales promelas ChronicWhole EffluentToxicity Test
EPA-821-R-02-013, Method 1000.0

DailyChemical Analyses
Environmental Tasting Solutions. Inc

Project number: IS061

Concentration Parameter Da
Initial

vO
Final

Da
Initial Final

Da
Initial

r2
Final

Da
Initial Final

Dn\4
Initial Final

Day 5
Initial Final

Day 6
Initial Final

Control,
Non-treated

I)H (SU)
DO(me/L)

7.98
7.9

7.71
7.3

7.68

7.6
7.82
76

7.79

7.6
768
7.4

7.88
7.8

7.68
74

7.72

7.6
7.73
77

7.73
77

7.73
76

7.83
7.6

7.88

76Conductivity (umhos/cm) 321 321 318 305 300 314 322
Alkalinity (mg/L CaCOj) 60 61 60
Hardness (mg/L CaCOj) 93 89 90
Temperature (°C) 24.8 247 24.8 24.6 24.7 24.5 24.8 24.4 24.7 24.5 24.8 24.5 24.8 24.7

Control,
UV-treated

pH(SU) 7.97 7.88 7.97 7.87 792 7.67 7.96 7.76 8.04 7 83 8.05 7.88 7.93 7.93
DO (mg/L) 8.0 80 7.7 7.6 7.6 7.5 8.0 72 7.6 7.4 7.6 7.4 79 75
Conductivity (umhos/cm) 313 316 315 313 307 323 311
Alkalinity (mg/L CaCOj) 60 62 61
Hardness (mg/L CaCOj) 90 88 86
Temperature (°C) 249 24.8 24.8 24.6 24.9 24,7 24.8 24.6 24.8 248 24.8 24.6 24.8 246

10.7%

pH (SU) 7.93 7.84 7.94 7.83 7.94 7 65 7.96 7.71 8.01 7.80 8.03 777 7.94 7.87
DO (mg/L) 8.0 7.9 7.7 7.5 76 7.6 80 7.3 7.9 7.4 7.8 7.5 7.9 7.5
Conductivity (umhos/cm) 288 304 298 296 290 302 299
Temperature (°C) 24.9 24.8 24.9 24.6 24.9 24.5 24.9 24.5 24.9 24.7 24.9 24.5 24.8 246

21.4%

pll (SU) 7.91 7.84 7,96 7.81 7.94 763 7.96 7;7l 8.01 7.79 8.02 7.77 7.94 7.86
DOOne/L) 8.0 7.9 7.8 7.5 7.6 7.6 8.0 7.3 7.9 74 7.8 7.5 7.9 7.5
Conductivity (umhos/cm) 274 286 287 284 274 283 282
Temperature (°C) 24.9 24,7 24.9 24.6 24.9 24.5 24.9 24.5 24.9 24.6 249 24.5 24.8 24.3

42.8%

pH (SU) 7.90 7.84 7.94 7.81 7.94 7.61 795 7.62 7.98 7.77 8.00 7.75 7.94 7.85
DO (mg/L) 8.1 8.0 7.8 7.5 7.6 7.5 8.1 7.3 8.0 7.5 7.9 7,5 79 7.6
Conductivity (umhos/cm) 240 252 255 253 244 253 251
TemperatureCO 25.0 24.7 24.9 24.6 24.9 24.8 249 24.4 25.0 246 24.9 24.7 24.8 246

85.6%

pH (SU) 788 7.80 7.92 7.74 7.91 759 7.93 761 7.96 7.74 7.98 7.74 7.92 7.83
DO (mg/L) 8.1 ao 78 7.4 77 7.5 8.1 7.3 8.0 75 8.0 7.5 8.0 76
Conductivity (umhos/cm) 179 189 188 189 188 194 191
Temperature (°C) 25.0 24.7 24.9 24.5 24.9 24.8 25.0 24.6 250 24.6 24.9 24.5 24.8 24.5

100%

pH (SU) 7.87 7.78 7.90 7.74 7.90 7.56 7.91 7.6J 7.95 7,73 7.96 7.72 7.92 7.83
DO (mg/L) 8.1 8.0 78 7.4 7.7 7.6 8.1 7.1 8.0 74 8.0 7.6 8.0 7.6
Conductivity (umhos/cm) 154 163 166 167 167 172 167
Alkalinity (mg/L CaCOj) 66 66 64
Hardness (mg/L CaCOj) 69 67 73
♦Total Residual Chlorine (me/L <0 10 <0 10 <0.10
Temperature (°C) 25.0 24.7 25.0 24.7 25.0 24.5 25.0 24.6 25.0 24.5 25.0 24.5 24.8 24.7

100% Intake

pH (SU) 7.88 7.78 7.90 7.74 7.90 7.49 7.92 7.62 7.96 7.73 7.96 7.72 7.93 7.83
DO (mg/L) 8.2 7.9 78 7.4 7.6 6.5 8.1 7.2 8.0 7.3 8.0 7.6 8 1 7.6
Conductivity (umhos/cm) 158 161 167 161 161 176 164
Alkalinity (mg/L CaCOj) 63 65 64
Hardness (mg/L CaCOj) 69 71 69
*Total Residual Chlorine (me/L <0.10 <010 <0.10
Temperature (°C) 25.0 24.6 25.2 24.6 25.0 24.8 25.0 24.3 25.0 24.6 24 9 24.5 24.9 24.6

•Note. Total residwil chlorinewas performed on non-treated Outfa 1 101 and In akc samples

File: sqn101_050520chem
Entered by: T. Steeper
Reviewed by: a
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Chronic Whole Effluent ToxicityTest (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: TVA. Sequoyah Nuclear Plant County: Hamilton
NPDES #: TN 0026450 Outfall #: 101
Project #: v^cAoV r__ Treatment: None

Dilution preparation:
Dilution prep (%) 10.7 21.4 42.8 85.6 100 Sample was not aerated or treated unless otherwise noted

on this form. Sample was warmed to 25.0 i 1.0°C in a
warm water bath and then diluted to the test
concentrations with moderately hard synthetic water
(MHSW).

Effluent volume (ml) 214 428 856 1712 2000

Diluent volume (mL) 1786 1572 1144 288 0

Total volume (mL) 2000 2000 2000 2000 2000

Test organism source: 7esr randomization an d location:

Organism age: < 24-hours old Randomizing template color. «£\S
Date and times
organisms were born between:

fes-c&'to o^S -n> tf\n_
Incubator number
and shelf location: ux-

Culture board: CH-UE-1^ 6 1 CI*Ti-tt> C
Replicate number:

Culture board cup number:

1 ] 2 3 4 5r. 7 8 9 | 10
3*1 SI 3.1 •bi «/of h *\ & Art

Transfer vessel information: pH(S.U): -\Ab TemperatureCC): nAA
Average transfer volume (mL): <0.25mL

Daily renewal:
Day Date

05-05-20

05-06-20

Test initiation and feeding,
renewal and feeding, or

termination time

c*«s&

CAOD

♦FeedingBatches
Selenastrum YWT

OVfrVlO os-oVto

MHSW

batch used

»VlMofc

Sample numbers used
Outfall 101 Intake

Tacfort. cM

£

Analyst

05-07-20 <rt\M cA-i*Mfr ~sm3v*m.
T,06S0<»»>1
Tocfioii>v*i

05-08-20 0S1J0
05-09-20 IQ\A
05-10-20 CAfl
05-11-20 c*\S
05-12-20 o<\\\

Organisms fed daily 100 uLSelenastrum and 100 ul YWT per replicate using HandyStep repeat pipettor SN 17E59354
Chemical analyses:

i

A.
os»cvu>& O6CS04. iatti£.>a

V t i
.

Parameter Reporting Limit Method number Meter Serial number
pH 0.1 S.U. SM4500-H+B-2011 Accumet AR20 93312452

DissolvedOxygen (D.O.) 1.0 mg/L SM4500-OG-2011 YSI Model 52CE 18D104324

Conductivity 14.9 umhos/cm SM 2510 B-2011 Accumet AR20 93312452

Alkalinity 5.0 mg CaCOj/L SM 2320 B-2011 Accumet AR20 93312452

Hardness 5.0mgCaCOi/L SM2340C-2011 Not applicable Not applicable
Chlorine, Total Residual 0.1 mg/L ORION 97-70-1977 Accumet A8250 92349123

Temperature 0.1°C SM 2550B-2010 Digital Thermometer *hock*\m

*•
ft
£
4t
ii.

Control information: Control-1 Control-2 Acceptance criteria Summary of test endpoints:
% of Male Adults: DT. 01. £20% 7-day LCso{%)^ >!ODl.
%Adults having 3rd Broods: loot too1. > 6096surviving adults NOEC (%) 1007.
% Mortality: 01. 07. <20% LOEC(%) >iooZ
Mean Offspring/Female: T*.W ao."J» £ 15.0 offspring/female ChV(%) >l00 7.

n>Qyl M-Ot M.S7. «<k>7. IC25(%) >!0o7.

SOP ATll-Revision 6-Exhibit AT11.2

38 of92



Species: Ceriodaphnia dubia
Client: TVA / Sequoyah Nuclear Plant. Outfall 101

Page 2 of 7

Date: 05-05-20

CONTROL-1 Survival and Reproduction Data
Replicate number

Pay 10

Young produced

Adult mortality
_Q 0 XL o XL _Q

Young produced

Adult mortality
XI
C
n. o o o o

Young produced O o O o O
Adult mortality \_
Young produced

Adult mortality

Young produced

Adult mortality
IT_ to -fL

v_
ID \D vl- 10 \l l\ AS.

Young produced

Adult mortality
o

L.
O
L_

O _cx CD O o _Q.

Young produced

Total young produced

FinalAdult Mortality

i^-lia.
TA W

X_

n

5o
J±
v»

5zr^>zr

M
15

X-

»X

T-S
JLi.
-l*\

X- X-

l^

3d
x^.

*S
31

I to

31.

| Xfor 3"Broods JL
Note: Adult mortality (L= live, 0 « dead), SD=split brood (single brood split between two days), CO» carry over (offspring carried over with adult during transfer).

Concentration:

%Mortality: 01
Mean Offspring/Female: Tfl.fc

CONC: 10.7% Survival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced Q o 0 0 0 0 o 0 0 0
Adult mortality T_ I— X— x_ l_ X_ v_ x^. x_

2 Young produced n 0 o 0 0 o n o 0 0
Adult mortality v_ l_ L_ x_ L_ c_ i_ x*_ i_ x_

3 Young produced o O 0 0 0 o o o 0 0
Adult mortality v^ x__ x_ x_ V-» V. v>_ \^ v_ o

4 Young produced 4 i s S S s -A n H s
Adult mortality X_ x_ X_- x_ \ x_ x_ x_ x_ v^

S Young produced to li «I_ VS '"b i\ 10 IQ 11 • o
Adult mortality \_ \_- x^ x_ \__ *— v_ x_ v*_^ x_

6 Young produced O O o o o 0 O o 0 0
Adult mortality i_ x_ L- t_ l_ x_ x_ v_ L. x^

7 Young produced IU ^ IT- • No »^> l?s n vs n »M
Total young produced

:*>& 3\ 1-*1 3M 2>\ '"2-S 31 xn 3>T *t
1Final Adult Mortality v_ v^ v_ v_ V_- u >- V x_ x_
Atele.* Adult mortality (L=live, D=dead), SBa split brood (single brood split between two days),CO=carryover (offspring carriedover with adult during transfer).
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Concentration:

% Mortality: 07,
Mean Offspring/Female: 30-S
% Reduction from Control-l: -3.07.

SOP ATll-Revision 6-Exhibit AT11.2
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Species: Ceriodaphnia dubia
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 3 of 7

Date: 05-05-20

coimc 21.4% Survival and Reproduction Data

Day
Replicate number

10

Young produced

Adult mortality
t) XI

x_
XL o XL

L_
o XL

Young produced O O
Adult mortality

O o o o

Young produced

Adult mortality
D
V-

XL O XX XL o XI

Young produced

Adult mortality

Young produced

M.

10 M-

^

I'D X^i n 10 ^T tT-

_s.
x_

10
Vw

Adult mortality

Young produced

Adult mortality
ID
x_

o o
l»_

X2 O o O o

Young produced \k n t<\ H is \1 IS ^ \<\ »5
Total young produced tA 3b S3 iT_ 3b Vb "M lw i^
Final Adult Mortality x_^ \-r\Ji \-~
rVcfe. Adult mortality (Is live. 0 »dead), SB=split brood (single brood split between twodays), CO «* carry over(offspring carried overwithadult during transfer). IS.

Concentration:

% Mortality: (\1
Mean Offspring/Female: 3S.I
% Reduction from Control-l: -yy.iz

CONC: 42.8% Survival and Reproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced 0 0 0 6 0 0 n 0 0 0
Adult mortality (_ l_ t__ v_ x_ v_ v_ i_ v_ x_

2 Young produced o O o 0 0 O O 0 o Q
Adult mortality L_ - x__ x_ L_ l_ l_ x_ l>_ v_ C

3 Young produced o o 0 0 o 6 o n 0 0
Adult mortality l_J V 1 v_ \_ X v__ 1^. V^.

4 Young produced s Xo 4 Vo v» 4 s S s S
Adult mortality x_ x_ x_ x_ l_ v_ \_ U v_ k.

S Young produced IT- ll • 1. »T_ ^ \T_ 10 i"L \1_ »1_
Adult mortality x_ \_ x_ V_^ U v_ x_ u l_

6 Young produced o o o O O o o 0 O o
Adult mortality l_ x_ c_ v>_ l L_ L. L_ i_ V—

7 1 Young produced \k l<\ 1* IS »S »-\ «2> It »s •1
Total young produced

2>S 3W 3-1 i»o 3H 3>3 *<S 2>3 3>^ M
FinalAdult Mortality x_. x_ V_ x_ v_ v_ CJ u x_ u
Afore: Adult nrtonality (L=live, 0 =dead), SB= split brood single brood split between two days), C<3 = carry over (offspring carriedoverwitli adult during transfer).

Concentration:

% Mortality: 07.
Mean Offspring/Female: ivs
% Reduction from Control-l: -tvn.
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Species: Ceriodaphnia dubia
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 4 of 7

Date: 05-05-20

conc 85.6% Survival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced o o o 0 o O 0 0 0 O
Adult mortality v_ x_ » v_ X_ x_ x_ x_

2 Young produced 0 o 0 0 0 o o o o O
Adult mortality ^ ^- v_ x_ v_ v_ L- x_ \_ v_

3 Young produced o 0 o 0 o o 0 o o o
Adult mortality ^ V— x__ V_ v_ v_ *— x_

• 1 -
x»

4 Young produced
* "A 4 s s -\ s s V, S

Adult mortality U- v_ v_ X. x^ x»_ x_ x_ v^. v_
5 Young produced ll I'U «L v\_ It- V^ 10 \x i"L x"L_

Adult mortality v_ U- x_ v_ v_ V_ v_ v— x_ Vv,
6 Young produced o 0 o o O O o o O o

Adult mortality l_-~ v_ v_ v_ x_ X—. v_ v_ \^ x_

' 1 Young produced IS \io Lt> u n »fi v<\ \-\ o vH
Total young produced M 3S b<- bS M bS tA 34 3S bU
FinalAdult Mortality v_ v_ x_ x_ V_ ^- x_ x_

v-
x_

Atofe: Adultmortality (L=live,0 ° dead),SB* splitbrood(singlebroodsplitbetween two days),CD=carryover (offspringcarriedoverwith adultduringtransfer).

Concentration:

96Mortality: Ol.
Mean Offspring/Female: 3A.4
% Reduction from Control-l: ^at7.

CONC 100% 5 urvival and Reproduation Data

Oay
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced o 0 O 0 o o 0 0 0 0
Adult mortality v_ V— l_ x_ L_ L_ v_ L_ i_ v_

2 Young produced o O D 0 o 0 0 0 o 0
Adult mortality x_ v_ v_ I— v^ L_ x— Vw. x_ v_

3 Young produced o 0 O o 0 O 0 0 0 0
Adult mortality w_ v_ v_ L_ x_ L_ v_ v_ t*_ V

4 Young produced s u to ^ xo S vA L, s s
Adult mortality v— x_ X- x>_ x_ x_ v_ x_ v_

S Young produced lb »o 'b. »"\- l^ \"L xT_ »^ »*b H
Adult mortality v_ v_ v_ x_ x_ x_ x_ v_ v_ x>_

6 Young produced o O O o o 0 O O O 0
Adult mortality x_ v_ x_ x_ x_ l_ V_ L. x_ U

7 Young produced ,«*, \S \\ »n* ts n 'S n •e li
Total young produced

b-b 2rt b* bS bM bH Jrt bio bt ^
FinalAdult Mortality ., ,.V, x_ *- 1 x_ x_ U L_ ^ v_ v_
Wore; Adult nnortaUty (I - Kve, D=dead). SB &spilt brood stogie brood split between lwodavs),03 scarry over (ofbprfngcaiTied over witll adult during transfer). 1 '

Concentration:

%Mortality: 07.
Mean Offspring/Female: 1H.1
% Reduction from Control-l: -M.il.
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Species: Ceriodaphnia dubia
Client: TVA / Seouovah Nuclear Plant. Outfall 101

Page 5 of 7

Date: 05-05-20

CONTROL-2 Survival and Reproduction Data

Day
Replicate number

1 2 3 4 5 6 7 s 9 10
l Young produced

o O r> o o o o O O 0
Adult mortality

v^ v_ v_ x_ X_ x_ v_ x_ x_ v_
2 Young produced r\ O o o o o o o 0 0

Adult mortality v_ u. x_ \—. v_ x_ X v v*_
3 Young produced o o 0 o 0 0 0 o 0 0

Adult mortality V—. x_ » v_^ v— v_ x— x^ v«_
4 Young produced <, *A s H H ,S S b A H

Adult mortality ^- v_ x^_ x_ x__ x^_ x_ x_ x^,
5 Young produced to lO •Cb »*L. t"S lO i"L. »o \\ »\

Adult mortality v_ V_ \^ x_ x^. v_ \_ v_ x_ v_
6 Young produced O O o O o b o 0 O O

Adult mortality v_ V_ x x_ x_ \_ v_ V x^ x_

7 Young produced \-\ *S xv. \\» xb \Xo «b lb •4 «.S
Total young produced 3>-x TA b\ T»T_ 31- V\ bo v\ IS bo
1 Final AdultMortality ^-, v_ x_ x_ v_ v^_ *~ x_ v_ V_

1Xfor 3rt Broods ^ /- V- ><• y-\ y- yLl <*. ttl >c
Note: Aduttmortality(L=live,D=dead),SB=splitbrood(single broodsplitbetweentwodays), CO=carryover(offspring carried overwith adultdunng transfer).

Concentration:

% Mortality: ft 7.
Mean Offspring/Female: 3o. S

conc 100% Intake Survival and Reproduction Data

Oay
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced O O 0 0 U 0 0 0 0 0
Adult mortality u x_ v_ l_ L_ x_- x_ i_ x_

2 Young produced O 0 0 O O 0 0 0 O 0
Adult mortality v_ i_ v_ l_ L_ x_ x_ c L l_

3 Young produced O 0 0 O O 0 0 0 O 0
Adult mortality x— x_ V— x^ x*_ v_ x_- v_ v_ x_

4 Young produced V* H VsO s S <» XO ^A xo X*
Adult mortality v_ v_ v_ x_ x_ Vw <<_ x_ v_ v_

S Young produced lb l^ »T_ 10 »i •^ »"L IX 11_ »V
Adult mortality u v^ V_ v_ V_ x_ x_ v_ V^- L

6 Young produced 0 0 O 0 O O 0 O C) O
Adult mortality x_ x_ V_ «w x_ v_ »_ x_ v_ x_

7 Young produced n »s IS 7.0 1* n \1 lo l<\ llo
1Total youngproduced •bu b1_ b~l bb bW bV> bS bW %-\ bb
1Final AdulXMortality | V v_ U u L. 1 v_ x_ u v_ X_
Afore: Adult n tonality (L * live, 0 » dead), SB = split brood single brood split between two days), Q3 =carry over (offspring carTied over with adult during transfer).

Concentration:

% Mortality: 07.
Mean Offspring/Female: 3S.*
% Reduction from Control-2: -11,57.
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TVA / Sequoyah Nuclear Plant, Outfall 101
May 05-12,2020

Verification ofCeriodaphnia Reproduction Totals
«rttftwnm«ntetTefl!ftgSoKtttem, tnr.

Control-1

Day Replicate number
Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 3 4 5 5 4 4 4 5 6 44
5 12 10 9 10 10 12 10 11 11 10 105
6 0 0 0 0 0 0 0 0 0 0 0
7 13 16 17 14 14 12 IS 15 15 16 147

Total 29 29 30 29 29 28 29 30 31 32 296

10.7%

Day Replicate number
Total1 2 3 4 5 6 7 8 9 10

1 0 O 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 3 5 5 5 5 4 4 4 5 44
5 10 13 12 13 13 11 10 10 II to 113
6 0 0 0 0 0 0 0 0 0 0 0
7 16 15 12 16 13 13 17 15 17 14 148

Total 30 31 29 34 31 29 31 29 32 29 305

21.4%

Day Re plicate number
Total1 2 3 4 S 6 7 8 9 10

1 0 j 0 0 0 0 0 0 0 0 0 0
2 o"i 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 6 4 4 5 4 6 6 5 5 5 50
5 10 12 10 13 II 10 13 12 to 12 113
6 0 0 0 O 0 0 0 0 0 0 0
7 18 17 19 14 15 17 IS 19 19 15 168

Total 34 33 33 32 30 33 34 36 34 32 331

42.8%

Oay Replicate number
Totol1 2 3 4 S 6 7 8 9 10

1 O 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 6 4 6 6 4 5 5 S 5 51
5 12 11 12 12 13 12 10 12 12 12 118
6 0 0 0 0 0 0 0 0 0 0 0
7 18 19 18 18 15 17 13 16 15 17 166

Total 35 36 34 36 34 33 28 33 32 34 33S

85.6%

Oay Replicate number
Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 7 4 5 5 4 5 5 6 5 51
S II 12 12 12 12 13 10 12 12 12 118
6 0 0 0 0 0 0 0 0 0 0 0
7 18 16 20 18 17 18 19 17 17 19 179

Total 34 35 36 35 34 35 34 34 3S 36 348

100%

Day Replicate number
Total1 2 3 4 \ 5 6 7 8 9 10

1 0 0 ""on 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 6 6 4 6 5 4 6 5 5 52
5 13 to 13 12 13 12 12 13 13 11 122
6 0 0 O 0 0 0 0 0 0 0 0
7 15 18 19 18 15 17 18 17 18 18 173

Total 33 34 38 34 34 34 34 36 36 34 347

Control-2

Day Replicate number
Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 4 5 4 4 3 5 3 4 4 41
5 10 10 10 12 13 10 12 10 11 11 109
6 0 0 0 0 0 0 0 0 0 0 0
7 17 15 16 16 15 16 13 16 14 15 153

Total 32 29 31 32 32 29 30 29 29 30 303

100% Intake

Day Replicate nam >er
Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 6 4 6 5 5 5 6 4 6 6 53
5 13 13 12 10 13 14 12 12 12 II 122
6 0 0 0 0 0 0 0 0 0 0 0
7 17 15 19 20 18 17 17 20 19 16 178

Total 36 32 37 35 36 36 35 36 37 33 353

Jl



Environmental Testing Solutions, Inc.

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

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

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

Quality Control
Verification ofData Entry, Calculations, and Statistical Analyses

Project number: 15061

Concentration

1 2 3 4

Replicate number

5 6 7 8 9 10

Survival

(%)
Average reproduction
(offspring/female)

Coefltolaai ni
variation (%)

Percaal reduction from
pook'tt cunlroK (%)

Control - 1 29 29 30 29 29 28 29 30 31 32 100 29.6 4.0 Not applicable
10.7% 30 31 29 34 31 29 31 29 32 29 ion 30.5 5.4 -3.0

21.4% 34 33 ii 32 3D 33 34 36 34 32 100 33.1 4.8 •11.8

42.8% 35 36 34 36 34 33 2S 33 32 34 100 33.5 6.9 •13.2

85.6% 34 35 36 35 34 35 34 34 35 36 100 34.8 2.3 -17.6

100% 33 34 38 34 34 34 34 36 36 34 100 34.7 4.3 -17.2

Control-2 32 29 31 32 32 29 3(1 29 29 30 1110 30.3 4.4 Nut applicable
100% Intake 36 32 37 35 36 36 35 36 37 33 ion 35.3 4.6 -16.5

Outfall 101:

Duniiclt's MSD value:
PMSD:

Intake:

Ilunnctt's MSD value:

PMSD:

1.611

5.4

1.159
3.8

MSD- Minimum Significant Difference
I'MSD = PercentMinimumSignificant Difference

PMSD is ameasure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant ina whole effluent toxicity test.

Lower PMSD bound determined by USEPA(10* percentile) • 13%.
Upper PMSD bound determined byUSEPA (90"' percentile) =47%.
Lower and upper PMSD hounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's VV'i-T Interlaboratory
VariabilityStudy (USEPA,2001a; USEPA,2001b).

USEPA. 2001a. 2001 b final Report Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods. Volumes Iand 2-Appendbl l-T'A-82 l-B-01-004 and EPA-82I-B-01 -005
US Environmental Protection A°ency. Cincinnati. Oil "

-fi
.»



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

Statistical Analyses
fmrf nmmtnul totilng Solutktnt, Inc.

Ceriodaphnia Survival and Reproduction Tost-Roproduetion
Start Oate:
End Oate:
Sample Date:
Comments:

5/5/2020
S/12/2020
May 2020
Non-treated

Test ID
Lab ID:
Protocol:

CdFRCR Sample ID: TVA / SQN Outfall 101
ETS-Envir Testing Sol. Sample Type: DMR-Discherge Monitoring Report
FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia

Conc-% 1 2 3 4 6 6 7 8 9 10
Controt-1
Control-2

10.7
21.4
428
85.6
100

Inlalte

29.000
32.000
30.000
34.000
35.000
34.000
33.000
36.000

29.000
29.000
31.000
33.000
36.000
35.000
34.000
32.000

30 000
31.000
29.000
33.000
34.000
36.000
38.000
37.000

29.000
32.000
34.000
32.000
36.000
35.000
34.000
35.000

29.000
32.000
31.000
30.000
34 000
34 000
34.000
36.000

28.000
29.000
29.000
33.000
33.000
35.000
34 000
36.000

29.000 30.000 31.000
30.000 29.000 29.000
31.000 29.000 32.000
34.000 36.000 34.000
28 000 33.000 32.000
34.000 34.000 35.000
34 000 36.000 36.000
35.000 36.000 37.000

32.000
30.000
29.000
32.000
34.000
36.000
34.000
33.000

Moan N-Moan
Transform: Untransformod 1-Tailed

MSD
Isoti

Moan
>nic

Conc-% Moan Min Max CV% N t-Stat Critical N-Moan
Control-1
Control-2

10.7
21.4
42.8
85.6
100

IrttaKe

29.600
30.300
30.500
33.100
33.500
34 800
34.700
35.300

0.9769
10000
1.0066
1.0924
1 1056
1.1485
1.1452
1.1650

29 600
30.300
30.500
33.100
33.500
34.800
34.700
35.300

28.000
29.000
29.000
30.000
28.000
34.000
33.000
32.000

32.000
32.000
34.000
36.000
36.000
36.000
38.000
37.000

3.965
4.414
5.410
4.819
6.930
2.267
4307
4.636

10
10
10 -1.278 2.287
10 -4.968 2.267
10 -5.536 2.287
10 -7.381 2.287
10 -7.239 2.287
10

1.611
1.611
1611
1.611
1.611

32700

32.700
32.700
32.700
32.700
32.700

1.0000

1.0000
1.0000
1.0000
1.0000
1.0000

Auxiliary Tosts Statistic Critical Skew Kurt
KoUnogorov D Test Indicates normal distribution (p > 0.01)
Bartletfs Test indicates equal variances (p = 0.07)
The control means are not sianiflcanOv different (p = 02Z)

0.8978 1.035
10.214 15.0863
1.24393 2.10092

-0.3153 2.41185

Hypothesis Tost (1-tail. 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetfs Test
Treatments vs Control-1

100 >100 1 1.61092 0.05442 47.32 2.48148 7.0E-11 5.54

Point % SD
Linear Interpolation (200 Resampios)

95% CL Skow
IC05
IC10
IC15

>100
>100
>100
>100
>100
>100
>100

10

0.9

0 8

0.7

06

S 0S| 0.4

£ 02
0.1

00

-0.1

•0.2

•0,3

IC20
IC25
IC40
IC50

0 50 100 15

Doso%
0

Doso-Ro9ponso Plot

</

35;

30,

£ 20:
B
o»

10-

5-

T _—5 I

1-tail. 0.05 level
of significance

2

Z
£
c

5

2
§
c

8

o
n B <0

rv trt
t «0

o
o

i

t

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

Statistical Analyses
Environmental Testing Sohittodt. tnc

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/5/2020 Test ID. CdFRCR Sample ID: TVA / SQN Intake
End Date:
Sample Date:
Comments:

5/12/2020
May 2020
Non-treated

Lab ID: ETS-Envir. Testing Sol Sample Type: DMR-Discharge MonitoringReport
Protocol. FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia

Conc-% 1 2 3 4 5 6 7 8 9 10
Control-1 29.000 29.000 30.000 29.000 29.000 28.000 29.000 30.000 31.000 32.000
Control-2 32.000 29.000 31.000 32.000 32.000 29.000 30.000 29.000 29.000 30.000

10.7 30.000 31.000 29.000 34.000 31.000 29.000 31.000 29.000 32.000 29.000
21.4 34.000 33.000 33.000 32.000 30.000 33.000 34.000 36.000 34.000 32.000
42.8 35.000 36.000 34.000 36.000 34.000 33.000 28.000 33.000 32.000 34.000
85.6 34.000 35.000 36.000 35.000 34.000 35.000 34.000 34.000 35.000 36.000
100 33.000 34.000 38.000 34.000 34.000 34.000 34.000 36.000 36.000 34.000

Intake 36.000 32.000 37.000 35.000 36.000 36.000 35.000 36.000 37.000 33.000

Mean N-Moan
Transform: Untransformed 1-Tailed

MSDConc-% Mean Min Max CV% N t-Stat Critical
Control-1 29.600 0.9769 29.600 28.000 32.000 3.965 10
Control-2 30.300 1.0000 30.300 29.000 32.000 4.414 10

10.7 30.500 1.0066 30.500 29.000 34.000 5.410 10
21.4 33.100 1.0924 33.100 30.000 36.000 4.819 10
42.8 33.500 1.1056 33.500 28.000 36.000 6.930 10
85.6 34.800 1.1485 34.800 34.000 36.000 2.267 10
100 34.700 1.1452 34.700 33.000 38.000 4.307 10

Intake 35.300 1.1650 35.300 32.000 37.000 4.636 10 -7.481 1.734 1.159

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test Indicates normal distribution (p > 0.01)
F-Test Indicates equal variances (p = 0.56)

0.90979 0.868
1.49689 6.54109

-0.5837 -0.2957

The control means are not significantly different (p = 0.23) 1.24393 2.10092
Hypothesis Test (1-tall, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastfc t Test indicates no significant differences
Treatments vs Control-2

1.15893 0.03825 125 2.23333 6.3E-07 1,18

Dose-Response Plot
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Species: Ceriodaphnia dubia
Client: TVA / Seouovah Nuclear Plant, Outfall 101

Page6 of 7

Date: 05-05-20

Daily Chemistry:
Temperatures performed at the time of test initiation, renewal or termination by the analyst identified in the Daily Renewal Informationtable
locatedon Page 1. Alkalinity, hardnessand chlorine (totalresidual) performed bythe analyst identifiedon the benchsheet spedfic foreach
analysis andtranscribed to thisbench sheet

Concentration

CONTROL,
MHSW

10.7%

21.4%

42.8%

85.6%

100%

100%

Intake

47 of92

Analyst
Parameter

PH(S.U.)

Dissolved oxygen (mg/L)

Conductivity (umnos/cm)
Alkalinity (mg CaCOj/L)

Hardness (mg CaCOj/L)

Temperature (°C)

pH(S.U.)

Dissolved oxygen (mg/L)

Day
(Analystidentified foreachday, performed pH,D.O. and conductivitymeasurements only.)

JiL X2. xz. T-S ££.

"3-W
1*1

13H_

Mi.
ioQ
o»*b

-m-t

7.S>
768-

aJT

Ue_
•796-

22L
2d.

"7.79
i&_
319

^
"Sg *¥

.10 JsL

"^vTI -vs.t- &l

Wl.
_aaL

*9<T
_33_

29JL
7.?

2£2_ 796
?.o

sao.

Conductivity (umhos/cm) | "2/^ [
o*-&

361
Z5_

•yH M-l

_&&_
3Q7
SI

5a!
Temperature (°C)

pH(S.u.)

Dissolved oxygen (<"g/U

Conductivity (urnhos/cm)
Temperature (°C)

•3-9Z 7.93

I2a_
2d.

•W-4 W>
PHIS.U.) in
Dissolved oxygen (mg/L) .5L3L
Conductivity (umhos/cm) 122.
Temperature (°C) "VtA

7?a_
2±

iS'l-
PH(S.U.)

Dissolvedoxygen (mg/L)
3-gg
8+o

22SL
7.9

Conductivity (umhos/cm) B±.
Temperature (°C)

pH(S.U.)

Dissolved oxygen (mg/L)

TAA
_3^3_
c*Q

2f£.
7.?

Conductivity (umhos/cm) i£L
Alkalinity (mgCaCOi/L) V»T-
Hardness (mg CaCOj/L)

Chlorine (mg/L) <0'.I0
Temperature (°C) ISO "\S.D
PH(S.U.)

Dissolved oxygen (mg/L)

Conductivity (umhos/cm)

Alkalinity (mgCaCOi/L)

?-gg
«J_
US-
Wb

7.?9
».6

Hardness (mg CaCOj/L)

Chlorine (mg/L)
_k&_
<Q.lQ

Temperature (*C) "IS-Q "ISO
Initial Final

-\s.P

22i.
£o_

7-9ff
P.o

^9
"VS.O

79T
%o
355
n5?r

225L
iflL

X4.1
221.
&o_
#L
"WT

7.9,?
9.0

25iL
9\0

J&±
7.9 3
g.fl

/&/_

"TJTT
22L
?.o
/6V

JM.
79g
2£

"i3T IS. J
Initial Final

•7.99
•M.
M_
jyLl

T9&.
S^_
557
•vl-i

7.9/
g.O
i£2_
>Li

HL
?.|
/6SL
<oS
v,i
<-fl./D
1ST

22L
SJ_
/&?
U.
u*\
<Q.lQ
1S-0
Initial

"iM.u

-3S-3E
1A.V.

4M.
0JO

tA-3
'V.g*
-Ae.

M-l
*va*
ex?

iH.lc

OM.Ce*
Final

SOP ATll-Revision 6-Exhibit ATI1.2



Species: Ceriodaphnia dubia
Client: TVA / Seauovah Nuclear Plant. Outfall 101

Page 7 of 7

Date: Q5-05-20

Day
(Analyst identified foreachday.performed pH, D.O. andconductivitymeasurements only.)

Analyst

3 4 S 6

"• &£lv 66- rs rs TS 71> X^
Concentration Parameter

CONTROL,
MHSW

PH(S.U.| <&& <i.-de l.-fcl 7.98* 7.7"S •790 7.S3 7.99
Oissolved oxygen (mgA) n ix> T-.w 7.9 7.7 79 7.tf> 7.7
Conductivity (umhos/cm) bos 3oo 3/H 353
Alkalinity(me CaCOiA) •"""--^ *v*> V*D
Hardness (mg CaCOiA) > ,& ': <MD -—-^jaW •*«•
Temperature (°C) -lH-S A-A-n •A.'V "ISA v\-S -lA.1 -v.A.8 -v«,.1_

10.7%

PHIS.U.) \% 1AZ %.oH- 799 7.96 7.97 ?r#filf(Wl 7.9k
Oissolved oxygen (mg/L) ie> so ?o 7.? r.o 7.1? 7.IP* 7.7
Conductivity (timhas/cm) 2>o\ Aq | 3o<, 30/
Temperature fC) -»M-£ -\V<> -\.44 "VA.o -wV,k TS.\ -u\«\ M-<\

21.4%

pH(S.U.| Wl ?fi* ^Mt 7.99 7.97 7.97 ?/52 796
Dissolved oxygen (mg/l) *te 1* 8.o 7.7 S.O 7-? •7? 7.?
Conductivity (umhos/cm) Z<M £*o il?* 2Z(o
Temperature TC) *vU j -VS*- AS.O -yM •vv.& 1*.\ 1M.*\ i>t.1

42.8%

pH(S.U.) "kPUL T-.W %w 79? 7.9<b 7.97 §.01 79.5"
Obsolved oxygen (mgA) ie> IX Ifii 7.* ?.o 7.? 7? 7?"
Conductivity (umhos/cm) 252. a*tt 353 J53
Temperature f%) -b\-$ T-<.-T_ "Ui.O •vs-'k- vV* -»M Ttf.<\ *"t&-1_

85.6%

pH (S.U.) lao 1A* 7.«> 795? 793 7-96 79c? 793
Oissolved oxygen (mg/L) &JO -?.8 ^M 7.9- 2.0 79 7.9 7.?
Conductivity (Mmhos/cm) las 1** m /93
Temperature PC) \*A "\S.O 1S.0 ^«\ •m\.$ -v*-t -\M/\ 1S-0

100%

PHIS.U.) ^&\ 1M ^b 79? 7.95 795 797 7.9.?
Dfssotved oxygen (mgA) <&o 1.1 B^> 7.* ?.o 7-J- 79 7.P
Conductivity (umhos/cm) i\*4 lV*v /70 /7/
Alkalinity (mgCoCO»A) V.H
Hardness(mg CaCOiA) -iv
Chlorine (mgA) < o.»o : "'"' 7

• • -. • <•

Temperature PC) ifb -\si. 14-0 M^ "V3U IS-O "lA-O is. 0
pH(5.U.) *)&) ^M ^A> 799 7?3 79? 797 7.9-?
Oissolvedoxygen (mgA) &.Z. •jvtr to 7.* ?.o 7? 7"? 79

inno&
Conductivity (umhos/cm) \w\ !(,*> /&«• *%*V

Intake
Alkalinity (mgCaCOiA) ... .. ; (pC\
Hardness(mg CaCOiA) (^

1 1 Chlorine (mg/L) <&.lO
1 TemperatureCQ nsl "LS.O -is.v -|>V-S •v^-5 xs.o "Uo 1S--L

Initial Final Initial Final Initial Final Initial | Final |

SOP ATll-Revision 6-Exhibit AT11.2
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o

Environmental Testing Solutions. Inc

Concentration Parameter

Control

nil (SU)
DO (me/L)
Conductivity (umhos/cm)
Alkalinity (mg/L CaCOj)
Hardness (mg/L CaCOj)

10.7%

21.4%

42.8%

85.6%

Temperature (°C)
pH (SU)
DO (me/L)
Conductivity (umhos/cm)
Temperature (°Q
pH (SU)
DO (me/L)
Conductivity (umhos/cm)

Temperature (°0
pH(SU)
DO (me/L)
Conductivity (umhos/cm)
Temperature (0O
pH(SU)
DO (mg/L)
Conductivity (umhos/cm)
TemperatureCO

100%

100% Intake

pH (SU)
DO (me/L)
Conductivity (umhos/cm)
Alkalinity (mg/L CaCOj)
Hardness (mg/L CaCOj)
Total Residual Chlorine (mg/L)
Temperature (*Q
pH (SU)
DO (mg/L)
Conductivity (umhos/cm)
Alkalinity (mg/L CaCOj)
Hardness (rog/L CaCOj)
Total Residual Chlorine (me/L)
Temperature (°C)

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

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

Daily Chemical Analyses

Initial
DayO

Final Initial
Day!

Final
Day 2

Initial Final Initial
Day 3

Final^
8.05

Day 4
Initial

7.98
7.9
321

60

93

24.8
7.95
7.9
291

24.8

7.92
7.9
274

24.8

7.92
7.9
240

24.9

7.89
8.0
174

24.9

7.87
8.0

151

62
67

<0.I0

25.0
7.88

155

63
69

<0.10

25.0

7.94
7.8

251
7.94

7.8

24.9

7.93
7.9

24.9

7.92
7.9

25.2
7.89
7.9

25.2

7.90
7.9

25.0

7.89
8.0

25.0

7.68
7.6
321

24.8

7.99

8.0
301

24.8
7.99

8.0
289

24.9

7.96

255

24.9

793
3.0

188

24.9

7.92
8.0
161

24.9
791

8.0
164

24.9

7.95
7.9

25.2

7.96
7.9

250

7.95

"Tol

25.0
7.95

8.0

24.9

7.94
80

24 9

793
80

24.9

7.95
8.0

25.1

7.79
7.6
318

61

89

24.8
8.00

307

24.8

7.99
80
289

24.8

7.95
8.0
257

24.8
7.91
8.0
189

24.9

7.91

162

65

69

<0.10

24.9

7.91
8.1
169

66

69
<0.I0

25.0

7.92 7.88
7.9 7.8

305

24.5 24.8

7.90 7.91
79 7.8

301

24.6 24.8
7.90 7.92
7.9 78

288

24 6 24.8
7.88 7.92
8.0 7.8

252

24.3 24.8
7.87 7.90
8.0 8.0

185

24.6 24.9

786 7.89
8.0 8.0

164

24.6 25.0
7.89

8.0 8.2
167

24.6 2S.

8.0

24.9

798

25.0
7.98
7.9

25.2

7.97
7.8

25.2

7.94
7.8

25.0

793
78

25.2

793
7.8

25.0

7.72
7.6
300

60

90

24.9
8.04
8.0
291

249

799
8.0
280

250

7.98
7.9

248

25.0

7.97
7.9
189

250
796
8.0
164

64

71
<0.10

25.0

7.97
8.0
164
64

69
<0.10

25.1

Final

7.98
7.8

25 1
799

7.8

25.0
7.99

7.7

24.9

7.98
7.8

25.2

7.98
7.8

24.9

7.98

24.9
799
7.8

248

Project number 15061

Initial
Day 5

Final Initial
Day 6

Final

7.997.73
7.7
314

24.8
7.96

8.0
304

24.8

7.97
8.0

288

.24.1
7.96
80
253

24.8

7.93
8.0
193

24.8

7.92
8.0
170

24.9

7.93
8.0

168

24.8

7.96
7.9

24.9

7.97
7.8

25.1
7.97
7.8

25.1
797

7.8

24.9
7.96
7.8

24.9

795
78

250

793

7.8

250

7.83
7.6

322

24.8

804
7.8
301

24.9

102
7.8
286

24.9

3.01
7.8

253

24.9

798
7.9
193

24 9

7.97
7.9

171

25.0

7.97
79
164

250

7.7

25.2

7.98

7.7

24.9

7.96
7.8

24.9

795
78

252

7.93

7.8

25.0

7.92
7.8

250

7.92
7.9

25.2

File: sqn101J)50520chem
Entered by: T.SIeeper
Reviewed by:
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Total Residual Chlorine (4500-CI G-2011), Screening Whole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L

DPO:Analyst

Date analyzed
TS
05.Q5.ao

Positive and Negative Control
Control Type Sample ID Result K)

Positive Negative

Negative control Deionized water v^
Positive control Tap water \S

Sample screening:
Sample
number

-LDC&04.61-

tjqCSo^CS>

2o^s»q4-o4

-2jpoScrA-frS

XOOSoS. tfb

7.OOS0S.0S

7.0CSO(S»flb

T-OOfSoS.oM

I00S0S0I

loosed, an

~lOC&t&.0&

T^6SQC,Oq

"LDQSOS.ID

X00S0S. W
•TOOSos .o\

-S.OQ&6S.1.S

IpaScg.r

Sample ID

EftStvAfvwl - foO

©Fti.x*kSv

^TxlM^QK} \q\
X u^sPo££

CLAr^ftKlQftfeA

v\ov:e
1-QOfr-ftmJ

ri. Cf^4
S. CWfcH

U3. UiMCe

>v^l*n^

fcOSoe. g>MJvCS>

CAftQUtOiX &€AlA
^t46en\ft<^
flr\S<SL\)orP.i^>c>

HtXSAAO.

Mo.»>veD

Sample characteristics

//a/>4 +aolckarl ^ar-HcUs
//ghl iao, clcay". particle.?
00 color, c\<L*r, particles
//gh+* yellou*, clear, farhclcs
hoj(\\ yellou^ clear, ^r-hclcs
no co/or, clear., parhclcr
//5K+ yttlovJ^ cI<Uh r
Do coter.ckAT
OO color %clear

//gM" vC-''̂ *-** dw

//gh+ y<JU>«J.c,<>.«v*
//ghf ycllou, clc^r
yc/tec^ clear, suifcv s^tl,
no oo/or, ckoi
//gh+ +ar\, cltAr-
//«»h+- +e»n , tic<

//ghV yellow, d«ty, paradeS

CHM922l

Result K)
Positive Negative

S

sS

1/
*/

•*

w^

u^

V^
o* 6-n,K

v^

1^

i/~

sS

yS
v/

Note; A" sfple.s were analvaid in excess of EPA recommended holding time (15 minutes) unless otherwise noted. Apositive result indicateTthe
presence of total residual chlorine above detection (>0.10 mg/L), which results in apink to red color change with the addition of the DPO indicator.
Anegative result .ndicates the absence of total residual chlorine, which results in no color change with the addition of the DPD indicator

SO of92

Reviewed by
Date reviewed DS-oS- lO
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Page,
Page Si I
-i_of_L-

Total Residual Chlorine (ORION-97-70-1977), Confirmation ofWhole EffluentToxicity Samples
Matrix: Water, RL = 0.05 mg/L, Meter: Accumet Model AB250,SN92349123

Analyst pTTS I Iodide reagent:
Acid reagent:Oate analyzed

Calibration:
os-os-ao

INR °I9*
INR 33±

0.05 mg/L 0.50 mg/L 5.00 mg/L Slope Values (mV)
(suggested range =26 to 30 mV)

Reference standard # INSS ixzq INSS /£*9 INSS fflft 3o an
Note: Forsamples witha residualchlorineof > 1.0 mg/L,the samplesmust be diluted to be withinthe calibrationrange.
Laboratory control sample:
Reference standard

number
True value (TV)

(mg/L)
Measured value (MV)

(mg/L)
%RS =MV/TVxl00

(acceptable range =90 to 11096)
inss i<re9 0.25 0.A&3 /05.Z %
Duplicate sample precision:

Sample number Sample ID Total residual chlorine
(mg/L)

%RPD={(S - D) /[(S+D)/2)} x 100
(acceptable range =110%)

-T.o0S0*4-0M -rvfc|so>}.&\ S 0.0 II
\, 1 Duplicate D O.QIQ TS 05~'0S*"RO

Sample measurements:
Sample
number

Sample ID Total residual chlorine
(mg/L)

TV < 0.025 mg/L Method Blank (MB) <0.Clo>
-lD0ScrA.c£ -r>J*\s>aKi itfTTWCe <0.no9

' -7*-
y

y
/

^

^
s

/

.rP>^
rpr

^
^

^^
^

Note: All samples were analyzedin excessof EPA recommended holding time (15minutes)unlessotherwise noted.
Laboratory control sample:

Reference standard
number

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)

%RS =MV/TVX100
(acceptable range =90 to 110%)

inss /ff89 0.25 O.SMA 97.£°/o
Reviewed 13y Xy Date reviewed | oS.{&. ia
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I] Page V3

Page_/ of /

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

-IS.Analyst

Oate analyzed o?r.o7. ao

Positive andNegative Control:
Control Type

Negative control
Positive control

Sample screening:
Sample
number

Sample ID

Deionized water
Tap water

Sample ID

1QOSOV,.T& £ftsrw\a ~ £\0

DPD: CHM ^p^

Result K)
Positive Negative

Sample characteristics Result K)
Positive Negative

/igM yeiloo^clear
-ZoqSQVd/IA £ffioe»iv light yclloo, clear
T.Q0SqAq.5q

TsOOSflo M

"T^SSl*^ vov
I itoxf\<e_

00 co/or, clear
Agh-f yd/o^c/ea* v^

looScn-on C^Acvrfv^oofrA //gh-h orarc^c, clcA<~
ZOCfen.Qo? Ao^e. 00 Co lor%clear v^

-upoS<ri«cA Loofr-ftUKi Jityh* v/ellou;i clea< v/

xooSn. 10 M- CfteH //^frf yclfoco,clear ^

7A0Sn,(TU S* CA^H <\o color\ cUat, particles
v^

LooS<n.l\ vo.iawe- '/cjhV ycllcc-^ eleev
•zooStfi.n-

7DQS<n-i3>

&fttO(i fe^vcc.

fA^OUM* fcgMfcV

/kjh+ Y^'^^jCl^AJ
/ffif ydtouit clear, fArticles ^

loosruH Ga&ojAftfck NfdlOco, Clear, Sol^brS^vdl \^

tooS<n.<s ft&&J0T*v^ oo CO/or, clear

*zooS tn-'io CvXowu\^g. no co'or> c\e<*r n/

^oQS<n.c kllOA 00S r\© color, electa

zooS(n.o4 0\3 //gM- f^Q/C^r pc^rhc Ie$

/Vote; All samples were analyzed in excess ofEPA recommended holding time (15 minutes) unless otherwise noted. Apositive result IndicalisTmr-
presence oftotal residual chlorine above detection (> 0.10 mg/L), which results in apink to red color change with the addition ofthe DPD indicator
Anegative result indicates the absence oftotal residual chlorine, which results in no color change with the addition ofthe DPD indicator.

52 of 92
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Page 33
Page _l of _j

Total Residual Chlorine (ORION-97-70-1977), Confirmation ofWhole Effluent Toxicity Samples
Matrix: Water, RL = 0.05 mg/L, Meter: Accumet Model AB250,SN92349123

Analyst | -yS I Iodide reagent:
Acid reagent:Date analyzed

Calibration:
og-Q7-ao

T&Og.Q73Q
INR <?a9- 9gfr
inr 939

0.05 mg/L 0.50 mg/L 5.00 mg/L Slope Values (mV)
(suggested range = 26 to 30 mV)

Reference standard # INSS/J&9 inss /9"99 INSS /$$<? 49 30
Note: Forsampleswith a residualchlorineof > 1.0mg/L, the samplesmust be diluted to bewithinthe calibrationrange.
Laboratory control sample:
Reference standard

number

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)

%RS=MV/TVxl00
(acceptable range =90 to 110%)

•NSS /#89 0.25 0.3H-7 *»,?°*
Duplicate sample precision:

Sample number Sample ID Total residual chlorine
(mg/L)

%RPD={(S • D) /{(S+D)/2D x 100
(acceptable range =± 10%)

*>-oc£oV».2>o •"w«\\saKiio\ s 0.005
^ 1 Duplicate D 0.0O& . T"S 05.fl7.3 0

Sample measurements:
Sample
number

Sample ID Total residual chlorine
(mg/L)

TV< 0.025 mg/L Method Blank (MB) ^O-O/0
-2orj&oVs.'S\ TMf\\SeLKl ikYTfcMe. *• o.oo<4

«

^^^
^^"

^s^
^

y
,flW^
O'

^^
s

X
/

/
x

*
Note: All sampleswere analyzedin excessof EPA recommendedholding time (15minutes)unlessotherwise noted.
Laboratory control sample:

Reference standard
number

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)

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

»nss n-A&Z /?*» 0.25 0.5 35" ?y.o%
7S 0S.O7-4O

Reviewed 13y | /f\ Date reviewed 6V<$V ZC
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Cwmmietrtul TruingSsttcUtyn.tot-

Page HO)

Page_J of l__

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

DPD:Analyst

Date analyzed
TS
fl5-09a0

Positive and Negative Control:
Control Type Sample ID Result K)

Positive Negative
Negative control Deionized water */
Positive control Tap water V*

CHM QgS

Sample screening:
Sample
number

Sample ID Sample characteristics Result K)
Positive Negative

"UfoSof.-LO £tx«t\»\vi- £m0 Ooco/or4 clear s

~UDOS>o£l\ V £f?\.0£>Jr oo co/or j c/car v/"

"LocfcoS-VU -^SCL^IM //Qh+ +anl c/car, par-hclcs */

"LDCS0*.^3 ItahA -i-CiOjdcA^ parfcJcS s

TO 0S(fl.O\ Ct\»\TTlf>*10C£P> "H*Oi cloudy s

tOOSO^CTV^ t\o\«. no co/or, clear ^

-LbO^O^.O^ 1\-00frV\UO /rjfh+ >/e^oio jclear ^

aooStfi.cM. 1 ri. cj\*A /igh+ Har^cVcar s

TooSoVOS £. f AO/ no co/or, clear' v/

/ "LDC&cft.C^ uy vOKvue. //cjKt yelloiA clear \S^

-LDQSo^.n &o&ue (W>v<s Acjhf yellou>l clwr V"

TfcC&oVC? CAfto>_v»iA 6eMA 00 CO/or4 clea. r^ v^

IdoSo^-Q^ 6»ic«jtvp«fc, yclloo^ clear ,sol$jr smell •"

7j0 0S0^-IO ftv&fiAJOTAtOVC no co lor %cU/our
^

__^—~^^
*J&X~~

, «.r..wa,... >.-«>.,« w. urn icwiimiiciiucu nuiuiiig ume ix3 mmines; uniess oinerwise noteo. a positive result indicates the
presence of total residual chlorine above detection (> 0.10 mg/L). which results in apink tored color change with the addition of the DPO indicator
Anegative result indicates the absence oftotal residual chlorine, which results in no color change with the addition ofthe DPD indicator.
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Page o\b
Page_J of_j__

Total Residual Chlorine(ORION-97-70-1977), Confirmation of Whole Effluent Toxicity Samples
Matrix: Water, RL=0.05 mg/L, Meter: Accumet Model AB250, SN 92349123

Analyst | -r«^ | Iodide reagent:
Acid reagent:Date analyzed

Calibration:

o^.Q9.aa

INR 1SSL
"w 93 9

0.0S mg/L 0.50 mg/L 5.00 mg/L Slope Values (mV)
(suggested range =26 to 30 mV)

Reference standard ti inss /ftaq inss /ffftq inss/£ 8 9 3D 3%
Note: Forsamples with a residual chlorine of >1.0mg/L, the samples mustbediluted to bewithin thecalibration range.
Laboratory control sample:
Reference standard

number
True value (TV)

(mg/l)
Measured value (MV)

(mg/L)
%RS =MV/TVxl00

(acceptable range=90 to 110%)
inss /8$9 0.25 o.aw /07.G>%
Duplicate sample precision:

Sample number Sample ID Total residual chlorine
(mg/L)

%RPD={(S - D)/[(S+DJ/2)} x 100
(acceptable range=110%)

"LOOS 0o>VL- ~Wfs\*&HU>V 5 * o.om
X Duplicate D <o.ooa " -rs OSOy.^o

Sample measurements:
Sample
number

TV <0.025 mg/L

"ioosol.ta

~ZL

Sample ID

Method Blank (MB)

TVr\ 1 SQiO liQrrr^eT

#^

Note: All sampleswere analyzed inexcessof EPA recommended holding time (ISminutes) unlessotherwisenoted.
Laboratory control sample:

3
Reference standard

number
True value (TV)

(mg/L)
Measured value (MV)

(mgA)
%RS =MV/TVxlOO

(acceptable range =90 to 110%)
inss /?s? 0.25 0.439 (03.cMc>

Reviewed 13y jA Date reviewed | 6S«d*'1-0
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Analyst

Date analyzed
(^
flO-OI.?o

Page,
Page j.9
JLafJ

Alkalinity (SM 2320B-2011)
Matrix: Water, RL =5.0 mg CaC03/L, Samples are titrated to pH =4.5 S.U.

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

56 of92

Normality (N)of H*SO<
=(5mLNaiCOix0.05)/E =0.2S/E
(acceptable range s 0.0180 -0.0220)

0.020%,

pH Factor or Multiplier
=(W x 50000)/100mLsample

= /Vx500

SOP C6-Revision 5-Exhihit re 1



Page.
Page 3*

I of M

Analyst

Date analyzed
.few.
os.ftq. 7jo

Alkalinity (SM 2320 B-2011)
Matrix: Water, RL =5.0 mgCaC03/U Samples are titrated to pH =4.5 S.U.

pHMeter: Accumet Model AR20, SN 93312452
Titrant normality andmultiplier determination:
Titrant reference

number
Normality check
standard number

Begin
mL

End
mL

Total
mL

(E)

Normality (A/) of HjSO«
=(5mLNazCOi x 0.05)/E =0.2S/E
(acceptable range =0.0180 - 0.0220)

pH Factor or Multiplier
=(A/x 50000)/100 mL sample

= Wx500

INR <^<, INSS |333 o.v *•*> «£ O.OAo* to.O
Laboratory controlstandard (LCS):
Reference standard

number
True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mgCaCOj/L)

%RS =MV/TVxl00
(acceptable range =90 to 110%)

INSS ifc.3 100 100 ia/* te\ (04 to.o 104- l«4cV»k
Duplicate sample precision:

Sample
number

06cft.2<rt

Sample ID

rofcto
Duplicate (D)

Sample measurements:

Sample
volume
(mL)

loo

Sample number Sample ID

Begin
mL

3U.
W\&

End

ml

*&_

35*

Sample
volume (mL)

MB (TV<2.5 mg/L) Deionized water,pH=5.**% si 100

OS'lft.zo 6 musu) too

T-O^O^-C^ ^3ohnr\ftri 1 _SD_
-aogSofcifl

t :±rT-OoSaOf-lt-.
loosed -<a foobnari Atyfe 1 ^&.
"loosou.xq

t Tb~UaaSofrl-t
•xocfto^^^ £W«nr>-, Ru) 1 9o

-IjooScuI^UI
7ooSt>i^lP t ^-
Tnr,Sr»4 ,o4 Ctvilmfttn flu/WI 1 so
7.O0SCU. 1&

•zotftog-to t ±r
rt-ivv4 mHsio vu t 100

04-TtVlnh
OS-OVtofr
o^-Taft IY.HSU>/Wf»

Total

mL

u.s

ls-3

Begin
mL

0.0

2&3L
4L3L
o.o

h±
no

IS.*
«3p.*

as.»

M3_
2&1L
59A
JLO

4J*.
IfL
iii-
m\

i2m
iiLL
3to.x

Multiplier
Alkalinity

(mgCaCOj/L)
%RPD

=((S-D)/{(S+D)/2J)xl00
(acceptable range =110%)

lo.o

End
mL

at

&3l
m.
j&L
n.p

iSi
<3p3
4SflL
ao.2>

35A-

i3>L
»ta&.
Hte

SA.
•33

JtM.
4M.
3>.l

3bJk

J*2-

-k2_ est, —os^-to

Total
mL

O.I.

SlS_
_Ufi_
1±L

Multiplier

tOaTj

ifc3_t£
^tlaz4
S^ojaj.
±LkJ.O
Hfl (.7)
Haiti.
iiiia
ii-LL
±s^t

0.
*4-

4»S l-4
H.4-t;d
*t* (

iLS_
I

i*Jk.
M.
f.3 I J-

Alkalinity
(mgCaCOi/L)

J*JD.

_92L
_9k.
icp.
<*2-

_9S_
_2S_
JLVL
^

J9LL_
.&»_
-Sfc.
<fc-
loo

J*^
J*L

>yjL 5L
Laboratory control standard (LCS):
Reference standard* True value (TV) Sample Begin End

- mL

Total
mL

Multiplier Alkalinity(MV)
(mgCaCOj/L)

%RS =MV/TVxl00
(acceptable range=90 to 110%)number (mgCaCOj/L) volume—

(mL)
INSS 100 100 fiSL 05-OVU

Reviewed by: "FT Date reviewed: I ^>^^0*X^
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Analyst
Date analyzed

J&^
bfr-Q'? ^

Page A
Page

of

h\

Alkalinity (SM 2320 B-2011)
Matrix: Water, RL =5.0 mg CaC03/L, Samples aretitrated to pH =4.5 S.U.

pHMeter: Accumet Model AR20, SN 93312452
Titrantnormality and multiplier determination

58 of92

SOP C6-Revision 5-Exhibit C6.1



Page 32-
Page ^ of 4

Analyst to-
Date analyzed V^eG-o^l*

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

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

Normality (Ai) of H1SO4
(5 mL NazCOs x 0.05)/E =0.2S/E

(acceptable range =0.0180 - 0.0220)

pH Factor or Multiplier
=(N x 50000)/100 mL sample

= /Vx500

r&-+*. osl>

Laboratorycontrolstandard (LCS):
Reference standard

number

True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End

mL

Total
mL

Multiplier Alkalinity (MV)
(mgCaCOi/L)

%RS*MV/TVxl00
(acceptable range * 90 to 110%)

INSS fs^ 100 100 o.o \OfL .10:* Ivxo |0> lo?^!©
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier
Alkalinity

(mgCaCCh/L)
%RPD

=<(S-D)/{(S+D)/2»xlOO
(acceptable range =i 10%)

2.o0S0H.0V ikkjL 3 *5 \O.T. |4.<f 4A^|)1QUD l«o

i Duplicate (D) 1- I4.b 11* *j«4)^ "i» fig*. -—C&09-16
%~ 05.01-laSample measurements:

Sample number Sample ID

Mb (iv<2.5 mg/L) Deionized water, pH ='"

'fcooSD^o^ .ta^hiij 1

"zjo6Son»o^
•2.0050^.^
T-OH&OS-CH NWinCan^ l_
lodsm.io 1locstft^M
~hct&&.a\ SocJBnComu[ I
""loosoi.crz-- iTfiftSrfi.oS
Tjooso^<n Ujidft/n txtaU.1
TOOStfVU

+ItxStf.tfc,
•UxfeftS.ofr fxiqill, &*y»lfe? >
"2qoS<Si-H

+n.m'ScfV-ffl
Ifltriii/W fyat*\ I-LOCftOS.Cfi

"uooscn^i jT-ooStfyog 3
^ooas.10 frgei n^«y r

Sample
volume (mL)

-400-

5G

±r
5D

T±r
-5Q_

•±r
100

Ttr

-±r
2S_

^t-

Begin
mL

m>o

^Li.
4«2_
41b
£L2i
ML
i&k
sal.
i&L
0.0

1A.
13L
Si.
3i*_
Ml.
13A.
SUL
33£
5£v

End
mL

£a.4

4frp
^2iu

ao*.
^a.
38.Z

H&3_
H&L
iiSLi
£2_
&2L
Si.
3Ae_
J&3_
IIS

£L4.
aM.
.asv
3I<

Total

mL

Multiplier

34 Ljtoo
&SL_m
Ak_Lil
3v> ttt

&S_Lii
55 Ctt

4jb_Jm
*A Lt>
*.*• fcft
CrittV.

J.o

1.9

4£jLso1
*Q Ljs\
ioiiw
d.i im
^d. <ti

HiQ.\ <

rrt ,fcr"

Alkalinity
(mgCaCOj/L)

©^ o5jo^-ud
-UL
52-
52.
J2_
_3SL
"^
52.
4*g

iib.
^21.
lo
I*
q*>o
_9!fe.
-jQbCL
Jfc.
M.
*L

JfiGQ.
Laboratory control standard (LCS).
~ Reference Standard •

number
~Ti <lni (TV)
(mgCaCOi/L)

Sample Begin End Total Multiplier Alkalinity (MV)
•-JmgCaCOi/L)

%RS =MV/TVxl00
(acceptable range =90 to 110%)volume

(mL)
mL " mC—

INSS 100 100 or- o^i-^,

Reviewed by: \fi- Date reviewed: | QS'tQ/l'OI
59 of92
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Analyst

Date analyzed
JS^_
o5* q*h>>

Page.
Page 3£>

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

pH Meter: Accumet Model AR20, SN 93312452
Titrantnormality and multiplierdetermination:
Titrant reference

number'

INR

Normality check
•.id.nJ.jnj number

INSS

Laboratorycontrolstandard (LCS)
Reference standard

number
True value (TV)
(mg CaCOj/L)

Sample
volume

(mL)

Begin
mL

End

mL

Total

mL

Multiplier Alkalinity (MV)
(mgCaCOi/L)

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

wss uu2> 100 100 3i.r •*.* lax fc*© |oi lol.S^I*
Duplicate sample precision:

60 of92
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Analyst tS~
analyzed OS.ol.2M

Page

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

Titrant normality and multiplier determination:
Titrant reference

number
Normality check
standard number

Begin
mL

End
mL

Total
mL

(E)

Normality (Al) of EDTA
=0,2/E

(acceptable range = 0.0180 • 0.0220)

pH Factor or Multiplier
* (Nx50000)/50mLsample

= /Vxl000

INR C^£ INSS 03-7, JXJL. <tt •rV 0.010^ 2.0M
Laboratory control standard (LCS):
Reference standard

number
True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Hardness (MV)
(mgCaCOj/L)

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

INSS l(0p2 40 so \y »Lw i.<* 2©.<^ W *>.<r.
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier
Hardness

(mg CaCOi/L)
%RPD

={(S-D)/t(S*D)/2J}xl00
(acceptable range = ± 10%)

tqewo GTfrSdtiintitai 6D lu, IV, 2.3 }au s (A
4 Duplicate (D) j 13-1. 10.2 1h J o ^ -aO^Oteo

Sample measurements:

Sample number Sample 10
Sample

volume (mL)
Begin
mL

End

mL
Total
mL

Multiplier Hardness

(mgCaCOs/L)
c^ MB (TV< 2.5 mg/L) Deionized water 50 0.0 ao 0.0 20.V J^7
<»<?#** -H-flflaa/ (DS (t*J»H*o -iotiW. IUJ.2 i£.> is 62.

ptf^a.ao mteua l$> 23.2 U./S *3
oM- #<30ft 1 2*2 2T.-T M.3 e?

b 1 2*>S 42_o 4.5 <rc
C 3Zo a*S 1.*! <*i
0 3M 4a* ^3 .£*#« €1 d9V3d
£ Ho.v us.t 4*4. <M

„ » P <
\ 4S.I «fl.3 4.2. «U,

J-.0

<fh£2^
.A^J r"*

^y^

Laboratorycontrol standard (LCS):
Reference standard

number

INSS j&te.

61 of92

True value (TV)
(mgCaCOj/L)

40

Sample
volume
(mL)

50

Begin
mL

4fr.3

End
mL

qax

Reviewed by:

Total
mL

1.1

Multiplier

-*o^

j£r

Hardness

(mgCaCOi/L)

Jl

%RS =MV/TVxl00
(acceptable range=90 to 110%)

<fos7.
Date reviewed: 1 flS'l^t*)
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Analyst
Date analyzed

S&k.
©&*» P5-OT-1P

Page.

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

Page 3>
of_3_

Titrant normality andmultiplierdetermination:
Titrant reference

number
Normality check
standard number

Begin
mL

End
mL

Total
mL

(E)

Normality (A/) of EDTA
=0.2/E

(acceptable range =0.0180 - 0.0220)

pHFactoror Multiplier
=(/V x 50000)/50 mLsample

= iVxl000

INR Ou,5 inss i^a o.o S* °l* O.O£04 <J?f>.+
Laboratory control standard (LCS):
Reference standard

number

INSS 44£Wc ISSfc

True value (TV)
(mg CaCOs/L)

40

Sample
volume

(mL)

50

Begin
mL

^S

End
mL

II.?

Total
mL

\A

Multiplier

<*>rt-

Hardness (MV)
(mg CaCOi/L)

id.

%RS =MV/TVxl00
(acceptable range =90to 11096)

JlEJsDuplicate sampleWcislon^^''^
Sample
number

Sample ID
Sample
volume
(mL)

Begin
mL

End

mL
Total
mL

Multiplier
Hardness

(mgCaCOj/L)
9SRPD

=((S-D)/|(S+O)/2J)xl00
(acceptable range =± 10%)

STtafldnujUL SO D.> BS HI .?©«4 s s+
Duplicate (D) A I5.S \%°i *k\ X D <** esc-—^o^o^.io

Sample measurements:

Sample number Sample ID

MB (TV<2.5 mg/L) Deionized water

\<Ytoo^>
mo^i

lflx*j hfl ~^fi
0£

Fdofc^gS <Lfh
i

gyVia-oog mi-KiAj uu
Cr^TA'lO^
osovioii
-LDQEP^gb

t
Cbtshmc/^

-2.QCBM-TS

~LOoSO*1\
TQft^.flS

+
fatsKnt^ AnrTl

7ogsoC>ia

l6OS0g.I(
on-^'V'toA /nifeuj/^ti
qVvi-iot>
tfyOlloft

iDfiSBiill.
-Enosafa.-ZtF
•zoosog.M?

t
Task*** QuJ i

i
^Laboratory control standard (LCS).
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Analyst

Date analyzed
I6S0
Qgijia*a£* DS-Q^-^bo

Titrant normality andmultiplierdetermination:
Titrant refl

number

INR

Normality check
stamJartl number

INSS

Begin
• mL •

End
-mfc-

Total
-mt-

(E)

Page Si
Page A of 3

Hardness (SM 2340 C-2011)
Matrix: Water, RL = 5.0 mg CaC03/L

pH Factor or Multiplier
= (Af x 50000)/ 50 mL sample

= /Vxl000

•^,ft?^
Laboratory control standard (LCS):
Reference standard

number
True value (TV)
(mg CaCOs/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Hardness (MV)
(mgCaCO^L)

%RS =MV/TVxl0O
(acceptable range = 90 to 11096)

'NSS MM 40 50 42.1 3o.l «*.* c*>.4 41 102.5* t»
Duplicate sample precision:

Sample
number

looSo^tiL
I

imple ID

AjjfrrX \
Duplicate (D)

Sample
volume
(mL)

2$

Begin
mL

3oJ-
bl.b

End
mL

3l&

345

Total
mL

Multiplier

A&K&k*

&xm

Hardness
(mgCaCOj/L)

So

<\o

%RPD

=«S-0)/r(S+D)/2])xlOO
(acceptable range =A10%)

esv -oS.oftii
Sample measurements:

Sample number Sample 10
Sample

volume (mL)
Begin
mL

Cnd

mL

Total

mL

Multiplier Hardness
(mgCaCOi/L)

MB (TV 12.S iwg/L) Ueionlicd wotcr 50 ~05-0«l-Xo B<*~
"7nr\S0k. 2^ <SLS.hnfto <2U)AnK 2- Its 34.5 3*o «*,* I tV?o.*i |oo

"LocSo*. Id J 1 5 1 JM.o 31.3 ,2.3 v ll_l <w.

7.c*0&fc4.**4 -n/AS&,0 iO\ » 5o 3*3 »W.to 33 UT-

"ZooSot. "SO 1 z *«.(. HU-o 3-4 L,«?

"*.ociSo£*T*U J 3 O.o .3.5 3fe 31

ioo^^. o^ ~1\/ASGi»>l itfioo » W W.1 K(r i.n.LA I'l
loo^ot. "SO 1 z \e<\ 10.1. 3.3 If*
TLOO£0«?*ai- J 3 |0.1. »3.B "33
-i^o^ot.C^ ~T7A S&tJ.KJr 1 13.? 1*1. 3-+ i/»
"2J& OS"0<»-^ . 2 \lv »Jo.u 3.4 \A
"Z.ooSoff.'Llb i 3 <fo.u> 4*.<o $H 1.4
T.ooStfJ.oS ^VA£&.\h.\jrtftM , ai?H»» «?>.**• 34 L,q

"ZODSOfc^A 1 3- W &<. S.S
1

^Jl

**kw^7oosd.ii J 3 3?fl i*M 34 J«q

ToOSOT.lU Cyy>.rr\huUU J-
.^ 3-o l#. .—->

~LCCAI&.(& CftoJbtantttAA* 1 2.6 #?A H».^ &.q * *•> •^fc-^jBTTSs^o.
^jooScn- ffl 2- *HV tH.fc aw t IA )5a
->O0f5rf\-6\ 3 0.o »+.U f.Ia c ^ \qo

^PJ^frfL-Pi. l-WM. < _*J2_ IS .iL3JX^ fleo

,«•»»

Laboratory control.standard (LCS):
Begin End

mL

Total
"mL —

Multiplier Hardness
_(mgCaCO>/L)

%R5 =MV/TVxl00
(acceptable range =90 to 110%)number (mgCaCOj/L) volume

(ml)
mL

INSS 40 50

Reviewed by: Date reviewed: | 05* 0%lA
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Analyst

Date analyzed
feSc

05.oq.io

Titrant normality andmultiplier determination,

Page.

Hardness (SM 2340 C-2011)
Matrix: Water, RL = 5.0 mg CaC03/L

Page 3«?
3 of^L,

Laboratory control standard (LCS).
Reference standard

number
True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End

mL

Total
mL

Multiplier Hardness (MV)
(mgCaCOj/L)

%R5 =MV/TVxl00
(acceptable range =90 to 110%)

INSS x<g55 40 50 <*.-5 MM Ifl #>.4 2. qi.yjo
Duplicate sample precision:

Sample
number

Tjposcn.oft

Sample ID

to*
Duplicate (D)

Sample measurements:

Laboratorycontrol standard (LCS).
Reference standard

number

INSS H33

64 of92

True value (TV)
(mgCaCOj/L)

40

Sample
volume
(mL)

^S_

Sample
volume
(mL)

50

Begin
mL

jiSl.

H*.3

Begin
mL

«av.<t

End
mL

>VA

311

End
mL

an?\

Reviewed by:

Total

mL

Multiplier

*M frV3».*

±L

Total

mL

AO

Itt

Multiplier

fr*

Hardness
(mg CaCOs/L)

cSfeo
3«o

Hardness
(mgCaCOj/L)

*4l

%RPD

={(5-D)/[(S+D)/2])xlOO
(acceptable range =± 10%)

1&K-1D

%RS =MV/TVxl00
(acceptable range =90 to 110%)

)o3.S»/o

•pf Date reviewed: \Q5 QCjJA
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Sequoyah Nuclear PlantBiomonitdring
May 05 -12,2020

Appendix D

ReferenceToxicant Test and
Control Chart



Environments! Testing Solutions, tnc

0.9 "i r

0.8

0.7

Pimephales promelas
Chronic Reference Toxicant Control Chart

Source: In-house Culture

n 1 r i i i r n 1 r

Control Limits (± 2 Standard Deviations)

• •

-i 0.6

in

J* 1-2

2 "

J i i i i j i i i J I L J I I L

"i i i 1 1 1 r i—i—i—i 1—r i r

Warning Limits

0.8

-••--#-
• • • •

0.6 -

0.4 -

v<>>>>>>>>^>>>>>>>>1>>10
Test date

7-day IC25 =25% inhibition concentration. An estimation of the potassium chloride concentration
which would cause a 25% reduction inPimephales growth (calculated using ToxCalc).
Central Tendency (mean logarithmic IC^ converted to anti-logarithmic values)

Control Limits (mean logarithmic IC25 ±2standard deviations converted toanti-logarithmic values)
LaboratoryWarning Limits (mean logarithmic IC2S ±2coefficent ofvariations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic IC25 ±SA 75 converted to anti-logarithmic values,
sa.75 =75th percentile ofCVs reported nationally by USEPA)
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Source: In-house Culture
<o

Test number Test date 7-day IC2S
Log,0 Conversion Anti-logarithmic Values (g/L KCl)

Laboratory Calculated CV 75th Percentile CV
ToxCal Determination 7-day ICjs CT S CT Control Limits Warning Limits Warning Limits

(g/L KCl) CT-2S CT + 2S CT-2CV CT+2CV CT-S^s CT+S^s
1 11-06-18 0.6673 -0.1757 -0.1444 0.0234 0.7171 0.6440 0.7986 0.6152 0.8307 0.4446 0.9896
2 12-04-18 0.7740 -0.1113 -0.1419 0.0241 0.7212 0,6454 0.8060 0.6160 0.8388 0.4472 0.9953
3 01-08-19 0.6882 -0.1623 -0.1434 0.0245 0.7188 0.6422 0.8045 0.6123 0.8380 0.4456 0.9919
4 02-05-19 0.7232 -0.1407 -0.1442 0.0240 0.7174 0.6422 0.8013 0.6126 0.8344 0.4448 0.9900
5 02-05-19 0.6837 -0.1651 -0.1442 0.0240 0.7174 0.6423 0.8013 0.6128 0.8343 0.4448 0.9901
6 03-05-19 0.7090 -0.1494 -0.1448 0.0240 0.7165 0.6416 0.8002 0.6119 0.8333 0.4442 0.9888
7 04-02-19 0.7064 -0.1509 -0.1446 0.0239 0.7167 0.6419 0.8003 0.6123 0.8333 0.4444 0.9891
8 05-07-19 0.7600 -0.1192 -01418 0.0234 0.7214 0.6478 0.8035 0.6193 0.8352 0.4473 0.9956
9 06-04-19 0.6892 -0.1616 -0.1417 0.0233 0.7217 0.6484 0.8032 0.6201 0.8347 0.4474 0.9959
10 07-09-19 0.6789 -0.1682 -0.1429 0.0240 0.7196 0.6443 0.8037 0.6150 0.8365 0.4462 0.9931
11 08-06-19 0.6912 -0.1604 -0.1449 0.0237 0.7163 0.6422 0.7989 0.6129 0.8317 0.4441 0.9885
12 09-10-19 0.6635 -0.1782 -0.1488 0.0223 0.7099 0.6407 0.7865 0.6124 0.8179 0.4401 0.9796
13 10-08-19 0.7029 -0.1531 -0.1487 0.0222 0.7100 0.6409 0.7866 0.6126 0.8179 0.4402 0.9798
14 11-05-19 0.7693 -0.1139 -0.1466 0.0235 0.7135 0.6404 0.7950 0.6111 0.8277 0.4424 0.9846
15 12-03-19 0.7531 -0.1232 -0.1456 0.0240 0.7151 0.6401 0.7988 0.6103 0.8322 0.4434 0.9868
16 01-07-20 0.7257 -0.1392 -0.1464 0.0236 0.7139 0.6404 0.7957 0.6110 0.8285 0.4426 0.9851
17 02-04-20 0.6831 -0.1655 -0.1493 0.0220 0.7091 0.6406 0.7849 0.6126 0.8160 0.4396 0.9786
18 03-03-20 0.6811 -0.1668 -0.1519 0.0207 0.7048 0.6407 0.7754 0.6138 0.8050 0.4370 0.9726
19 04-07-20 0.6768 -0.1696 -0.1523 0.0210 0.7042 0.6393 0.7757 0.6121 0.8057 0.4366 0.9718
20 05-05-20 0.6704 -0.1737 -0.1524 0.0211 0.7040 0.6389 0.7758 0.6115 0.8060 0.4365 0.9716

Note: 7-day ICM =25% Inhibition concentration. Anestimation of the potassium chloride concentration thatwould cause a25% reduction inPimephales growth (calculated using ToxCalc).
CT=Central tendency of the IC25 values.
S - Standarddeviationof the IC2* values.

Control Limits= Mean logarithmic IC2S ± 2 standard deviations converted to anti-logarithmicvalues.
Warning Limits= Mean logarithmic»C,S t 2CVorSA7s converted to anti-logarithmicvalues.

Sa.75 =Standard deviation corresponding to the75th percentile ofCVs reported nationally byUSEPA (SA7S =0.38).
CV = Coefficient of variation.
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Pimephales promelas

Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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ControlGrowth, Coefficient ofVariation (CV) or Percent Minimum SignificantDifference (PMSD)
PMSD isthe percentminimum significant difference betweenthe 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 isnot a minimum
acceptance criteria.

Central Tendency (mean Control Growth, CV or PMSD)

95%Confidence Interval (mean ControlGrowth, CV or PMSD ± 2Standard Deviations)
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Pimephales promelas
»\> Chronic ReferenceToxicant Testing, Test Acceptability Criteria

Source: In-house Culture

Test number Test date

ToxCal Determination Control Growth

(mg/tnitjal larvae)
Control Growth CV

1%)

Test PMSD
Control

Survival
Control G rowth Test

Mean CV MSD PMSD CT 95% Confidence Interval CT 95% Confidence Interval CT 95% Confidence Interval
(%) (mg/initial larvae) (%) m CT-2S CT + 2S CT-2S CT>2S CT-2S CT + 2S

1 11-06-18 100 0.666 5.3 0.0744 11.2 0.693 0.513 0.873 5.5 0.9 10.1 10.6 6.2 15.12 12-04-18 100 0.705 6.7 0.0876 12.4 0.698 0.524 0.872 5.7 1.3 10.1 10.7 6.2 15.33 01-08-19 100 0.629 5.6 0.0758 12.1 0.699 0.528 0871 5.6 1.3 10.0 10.6 6.1 15.14 02-05-19 100 0.871 7.1 0.0929 10.7 0.707 0.519 0.895 5.8 1.6 10.1 10.5 6.1 14.95 02-05-19 100 0.856 3.9 0.0671 7.8 0.718 0.522 0.914 5.6 1.4 98 10.3 5.8 14.76 03-05-19 100 0.773 7.3 0.1141 14.8 0.725 0.532 0.919 5.7 1.4 10.0 10.6 5.8 15.47 04-02-19 100 0.762 9.1 0.1406 18.4 0.730 0.539 0.922 5.9 1.4 104 11.1 5.3 16.98 05-07-19 100 0.670 6.3 0.0763 11.4 0.727 0.534 0.920 6.1 1.7 103 11.3 5.7 16.9
9 06-04-19 100 0.694 3.8 0.0602 8.7 0.725 0332 0.919 6.2 2.4 10.0 11.2 5.4 16.910 07-09-19 100 0.676 9.0 0.0794 11.7 0.725 0532 0.919 6,5 3.0 10.1 11.3 5.8 16.9
11 08-06-19 100 0.645 4.3 0.0551 8.5 0.727 0.537 0.917 6.3 2.8 9.9 11.1 5.5 16.712 09-10-19 100 0.741 9.3 0.1027 13.9 0.726 0536 0.915 6.4 2.7 10.1 11.4 5.8 16.913 10-08-19 100 0.748 8.0 0.0817 10.9 0.722 0.537 0.908 6.5 2.9 10.2 11.5 6.3 16.7
14 11-0S-19 100 0.679 10.3 0.1238 18.2 0.719 0.533 0.905 6.8 2.7 10.8 12.0 6.0 17.9
15 12-03-19 100 0.717 3.4 0.0599 8.4 0.726 0.553 0.900 6.7 2.5 10.9 11.7 5.6 17.7
16 01-07-20 100 0.668 7.2 0.1365 20.4 0.728 0.556 0.899 6.6 2.5 10.7 12.2 5.0 19.317 02-04-20 100 0.666 6.0 0.0914 13.7 0.727 0.555 0.899 6.7 2.8 10.7 12.3 5.1 19.4
18 03-03-20 100 0.672 8.5 0.0734 10.9 0.726 0.553 0.899 6.8 . 2.8 10.8 12.1 4.9 19.2
19 04-07-20 100 0.689 2.4 0.0381 5.5 0.725 0.551 0.899 6.5 2.1 10.9 11.9 3.7 20.1
20 05-05-20 100 0.772 5.1 0.0656 8.5 0.715 0.583 0.846 6.4 2.0 10.9 11.9 3.7 20.1

Note: ControlSurvival = USEPA minimumtest acceptability criteria fc 80%survival.
Control MeanGrowth» USEPA minimumtest acceptability criteria 20,25mg/survtving larvae.

CVe Coefficientof variation for control growth.
USEPA maximumCVguidance criteria (90,H percentile) <20%

MSD e Minimum significant difference.
PMSO- Percent minimum significant difference.

PMSD isameasure oftestprecision. The PMSDUthe minimum percent difference between thecontrol and treatment that can bedeclared statistically significant inawhole effluent toxicity test
Lower PMSD bounddeterminedbyUSEPA (10"' percentile) >12%.

The lower PMSD bound represents apractical limit to the sensitivity of the testmethod ond isnotaminimum acceptance criteria.
UpperPMSD boundacceptancecriteriadeterminedbyUSEPA (90,h percentile) <30%.

CT=Central tendencyof the growth,CVor PMSOvalues.
S= Standarddeviation of the growth. CVor PMSO values.
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Envtrontmnttifeting Sdirttow. Inc

Potassium Chloride Chronic Reference Toxicant Test (EPA-822-R-02-013, Method1000.0)
Species: Pimephales promelas

PpKCICR Test Number: §4

Dilution preparation information: Comments:
KCl Stock INSS number: INSS tfc£(o
Stock preparation: 50gKCI/L

Dissolve SOg KCl in 1-Ldeionized water.
Dilution prep(mg/L) 300 450 600 750 900 1050
Stock volume (mL) 12 18 24 30 36 42
Diluent volume (mL) 1988 1982 1976 1970 1964 1958
Total volume (mL) 2000 2000 2000 2000 2000 2000

Test organism information: Test information:
Organism source: In-house culture Randomizing template: ^QAge: < 24-hours old Incubator number and shelf

location: -lfi>
Spawn date: q4-3o*T-o Artemio CHM number: CHM1048
Hatch dates and times: 0S-CrVlo \Soo "TO gS-oS-U> OUfc Drying information for weight determination:
Transfer vessel information: pH= 8".\±

Temperature =
S.U.

\A.[ °c
Date / Time in oven: OSrVL-VD Q&iQ

Average transfer volume: < 0.25 ml
•Initial oven temperature:
Date/Time out of oven:

U)'C
CrWlO agin I

•Final oven temperature: UQ'l
Total drying time: TH-VIovMLS

Dailyfeeding and renewal information:
•60°C Oven, Thermometer SN: 14-985B5

Day Date Morning feeding

Time Analyst

05-05-20

05-06-20

05-07-20

M*Q

0S3Q

ftViC&

4
Vr

05-08-20

05-09-20

05-10-20

05-11-20

05-12-20

OUQh
CPoo

OvoOQ

CMoQQ

*
j^-

•A
£

Afternoon feeding

Time

iTSo

i\«bO

\0.ox>

iT.cn
J2a^
n.oo
n.oo

Test initiation, renewal,
or termination

Time Analyst

QgTL.

cnao

o&oo

Q&OQ
CflOO *

*

QgOO

oSoo
crm. *•

+•

MHSW

batch used

o*VrviA&

ri-XVlftb

OS-fTVZQ fe

Chemical analyses:
Parameter Reporting Limit Method number Meter Serial number
PH 0.1 S.U. SM4500-H+B-2011 Accumet AR20 93312452
Dissolved Oxygen (0.0.) 1.0 mg/L SM 450O-O6-2011 YSI Model 52CE 18D104324
Conductivity 14.9 umhos/cm SM 2510 B-2011 Accumet AR20 93312452
Alkalinity 5.0 mg CaCO»/L SM 2320 B-2011 Accumet AR20 933124S2
Hardness 5.0mgCaCO3/L SM2340C-2011 Not applicable Not applicable
Temperature 0.1-C SM 25508-2010 DigitalThermometer l^dUbMUS

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 01. <20% 7-day LCso (mg/L KCl) TH.1
Average weight per initial larvae: O.TVL. NOEC(mg/L KCl) VobO
Averageweight per surviving larvae: O/VTL >0.25 mg/larvae LOEC (mg/L KCl) nso

ChV (mg/L KCl) bio-*
ICzs(mg/L KCl) ^o-4

70 of92 SOP AT21-Revision 5-Exhibit AT21.1
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EnvironmentalTtttfog SetuUoni Inc

Species: Pimephales promelas

Survival and Growth Date

PpKCICR Test Number:

r

M

Day Control 300mgKCI/l 450 mg KCI/L
A B c 0 E F 6 H 1 1 J K L

0
10 10 10 10 10 10 10 10 10 10 10 10

1
10 10 '0 /o '0 /o '0 '0 /o fO '0 /o

2
<0 '0 >0 10 /o '0 '0 /o /o 10 '0 '0

3
10 ro 10 10 ITi '0 '0 '0 *o «* 10 10

4
lb 10 '0 '0 to <& /D '0 /o '0 '6 /o

5
/o ;t> JO 10 10 ID 10 to to to to 10

6
|Q 10 10 10 10 /o /o /o /o /o '0 /O

7
/O '0 <0 /o '6 '0 >0 /o /o /o fO 10

•A =Pan weight (mg)
Trav color code: Gfl*i
Analvst: ~TS v
Date: nM.ao.^rs ^ **& / £̂• t? t
*B=Pan+Larvaeweight (mg)
Analvst- W

Date: Oi-l^i* \*A 2l.lS T&.v^ 2l.»2> *is.<a tx.^a 27-^ 1^».S\ •&/12- xi.fc» •CMS, v>%

C=Larvae weight (mg) =B - A

Analvst: j\ -UM -wnS 5.IO i.n MX n.a* «.»M e.-n n.^x .infr 1.«M- -f.dl

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

Analvst: fl{
>•

0' 0' 0" 0' 0* 0* O"

A?
0'

Average weight per Initial
number of larvae (mg)

Percent

reduction
from control

(%)

o.T»2- 0.8IO -^.olo o.-ni -i.ol.

♦Weightmeasurements performed usin

Comment codes: c = clear, d =

Ig=unusually large,d&r=deca

g Cahn 28 Automatic Electrobalance,SN 41S20.

dead, fg =fungus, k =killed, m=missing, sk=sick, sm=unusually small,
nted and returned, w =wounded.

Comments:

t \
ntn: 1
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envtoronmi alTntfng Soluttem.Inc.

Species: Pimephales promelas

Day 600 mg KCI/L

•A =Panweight (mg)
Traycolorcode: flfg.y
Analyst: T& °
Date: OM. S/3..30

M

10

'0

/o

/O

10

ID

10

tO

£0

10

/0

/0

10

'0

10

»o

'0

A*

10 10

IQ 'O

to /0

ID 10

tO '0

ID tO

to to

10 v

<$>
A- &

Page 3 of 6

PpKCICRTest Number: 64

Survival and Growth Data

750 mg KCI/L 900 mg KCI/L
w

10 10 10 10 10 10 10 10

10 '0 '0 tO *\ >t4 >rA ,**

-0 /0 '0 ID « *

to lO to 10 i? ^r

.«(V S ,M

^ 1*4 •&
"V

1^ ~3C z*

U ^ "2_

^
$

<&>
* fa:

^>
6-
d*

A
6<%

\
*rv

♦B =Pan+Larvae weight(mg)
Analyst: _J\
Date: QS.«»VtrA

Z1.SO Zl.tA urn •a.v\ n.ax rt.^i U.-ST- w.-\\ «.n*i ib. 11 H.Sfe n.TL

C=Larvaeweight (mg) =B- A

Analyst: A
Weight perinitialnumber of larvae(mg)
=C/ Initial number of larvae

Analyst: 41
Average weight per initial
number of larvae(mg)

Percent

reduction
from control

(%)

-lu, n.s-1 n.'W (..Wl

O- 0'

^

D.n^lo t,*>7.

H.c* 4.sn 3.80 as& ^no 1.4&

^ & Jr9 <£? ^

>.AXo •Jfc.t.7. O.T-^HU

♦Weightmeasurements performed using Cahn 28Automatic Electrobalance, SN 41520.
Comment codes: c=clear, d=dead, fg =fungus, k=killed, m=missing, sk=sick, sm =unusually small,
Ig=unusually large, d&r=decanted and returned, w=wounded.

Comments:

x.o\ -*.U»

(J

(o\.Wl
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Environment*!Etfttag Sotuttonivtot.

Species: Pimephales promelas PpKCICR Test Number: 64

Survival andGrowth Data

Day 1050 mg KCI/L
Y z AA BB

0
10 10 10 10

1 •r* ^ s* M*
2 4 H S
3 5* 4 4* T_
4 •4 *4 •a

n_ T_

5
V \ \ 7_

1 6 \ \ \ T_

7
o \ >'<

•A =Pan weight (mg)
Trav color code: O(^
Analvst TS w '
Oate: OH^O'**")

^
•B =Pan+Larvae weight (mg)
Analvst M
Date: wOS.lVT& k •SJafe iS-H* IS.V.0

C=Larvae weight (mg) =B - A

Analvst )^
fc o.ng 0*0 o.ng

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

Analvst H

0
o

0?

0'

Average weight per initial
number of larvae (mg)

Percent

reduction
from control
1%)

0. oloL 11.07.

♦Weightmeasurements performed using Cahn 28 Automatic Electrobalance, SN41520.

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

Comments:
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Statistical Analyses
CmtferantnulTMUng Sotuttont, Inc.

Larval Fish Growth and Survival Test-7 Oay Survival
Start Dale: 5/5/2020 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Oate: 5/12/2020 Lab ID: ETS-Envir. Testing Sol. Sample Typo: KCL-Pota&sium chloride
Sample Date: Protocol: FWCHR-EP/V-821-R-02-013 Test Species: PP-Pimephates promelas
Comments:
Conc-mg/L 1 2 3 4

D-Control
300
450
600
750
900
1050

1.0000
1 0000

1.0000
1.0000
0.6000
0.2000
0.0000

1.0000
1.0000
1.0000
1.0000
0.6000
0 3000
0.1000

1 0000
1.0000
1.0000
1.0000
0.5000
0 2000
0.1000

1.0000
1.0000
1.0000
0.9000
0.6000
0.3000
0 1000

Conc-mg/L Mean N-Mcan Mean
Transform: Arcsln Square Root

Mln Max CV%
Rank 1-Tailed
Sum Critical

Number Total
Rosp Number

D-Conlrol 10000 1.0000 14120 1.4120 1.4120 0000 4
300 10000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
450 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 4 18.00 10.00
600 0.9750 0.9750 1.3713 1.2490 1.4120 5 942 4 16.00 10.00
•750 0.5750 0.5750 0.8609 0.7854 0.8861 5.847 4 10.00 10.00
•900 0.2500 0.2500 0.5216 0.4638 0.5796 12.838 4 10.00 10.00
1050 0.0750 0 0750 0.2810 0.1588 0.3218 28.997 4 10.00 10.00

0 40
0 40
0 40
1 40
17 40
30 40
37 40

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-WiliCs Test indicales non-normal distribution (p <=0.01) 0.61969 0.896
Equality of variance cannot be confirmed

-1.3514 1.56422

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

600 750 670.82

Parameter Value SE
Maximum Llkelihood-Probit

95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope
Intercept
TSCR

13.1841 1.64636 9.95727
-33.26 4.79052 -42.649

16.411
-23.87

.50588 9.48773 0.8256 2.90194 0.07585

If
0.9- J
OB- I
0.7- j

gO.6-

|o.5-

03- 1
0.2- I
0 1 • A

1 10 100 1000 10000

Dose mg/L

Point Probits mg/L 95% Fiducial Limit
EC01 2.674 531.487 459.659 582.356
EC05 3.355 598.664 536.54 642.674
EC10 3.718 637.88 582.107 677.976
EC15 3.964 665 78 614.622 703.335
EC20 4.158 688.822 641.403 724 561
EC25 4.326 709.225 664.957 743.671
EC40 4.747 763.356 725.878 796.651
EC50 5.000 797.89 762.772 832.948
EC60 5.253 833.987 799.187 873.465
EC75 5.674 697.64 B58.369 950.993
EC80 5.842 924.228 881.621 985.231
EC85 6.036 956.215 908.786 1027 53
EC90 6.282 998.038 943.298 1084 33
EC95 6.645 1083.42 995.635 1175.8
EC99 7.326 1197.83 1099.31 1371.77

75 of92
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Statistical Analyses

Start Date: 5/5/2020
End Date 5/12/2020
Sample Date.
Comments:

Larval Fish Growth and Survival Test-7 Day Growth
Test ID: PpKCICR Sample ID:
Lab ID. ETS-Envir Testing Sot. Sample Type:
Protocol: FWCHR-EPA-821-R-Q2-013 Test Species:

REF-Ref Toxicant
KCL-Potassium chloride
PP-Plmephales promelas

Conc-mg/L
D-Control 0.7840 0 7750 0.8100 07170

300 0.8420 0.7560 0.6140 0.8270
450 0.7520 0.7780 0.7640 0.8030
600 0.7660 0 7520 0.7990 0.6670
750 0.4090 0 4570 0 3800 0.4330
900 0.4700 0.2460 0.2010 0.2660
1050 0.0000 0.0780 0.0900 0.0780

Transform: Untransformed 1-Tailed Isotonic
Min MaxConc-mg/L Mean N-Moan Mean

D-Control 0.7715 1.0000 0.7715 0 7170 0.8100
300 0.8098 1.0496 0.8098 0.7560 0 8420
450 0.7793 1.0100 0.7793 0.7520 0.8030
600 0.7460 0.9669 0 7460 0.6670 0.7990
750 0.4198 0.5441 0.4198 0.3800 0 4570
900 0.2983 0.3840 0.2963 0.2010 0.4700 40.179
1050 0.0615 0.0797 0.0615 0.0000 0.0900

Auxiliary Tests
Shapiro-WHk's Test indicates normal distribution (p > 0.01)
Barttett's Test indicates equal variances (p - 0.52)
Hypothesis Test (1-tall, 0.0S) NOEC LOEC
Dunnett's Test
Treatments vs D-Control

>600

CV% t-Stat Critical MSD Mean N-Moan
5 087 4 0 7906 1.0000
4.645 4 -1.336 2.290 0.0656 0.7906 1.0000
2.703 4 -0.271 2.290 0.0856 0.7793 0.9856
7.538 4 0.890 2.290 0.0656 0.7460 0.9436
7.852 4 0.4198 0.5309
0.179 4 0.2963 0.3747
7.298 4 0.0615 0.0778

Statistic
0.9106
2.27034

Critical
0.844
11.3449

-09009 0.25121

MSDu MSDp MSB MSE F-Prob
0.06558 0.085 0.00276 0.00164 0 22369 3.12

Point mff/L
Linear Interpolation (200 Resamples)

95% CL(Exp) Skew
IC05 577.02 47.50 390 05 634.23 -0.7814
IC10 615.83 17.87 518.03 638 68 -2.3313
IC1S 634.01 977 591.73 654.53 -0.9399
IC20 652.16 8.49 617.40 67095 -0.8268
IC25 670.36 7.43 640 30 687 90 -0.6947
IC40 724.89 6.15 706.22 744.01 0.1163
IC50 779.68 36.01 730.69 982.42 2.1299

Dose-Response Plot
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fovtrenmcftMlTottingSeJutbm, Inc.

Species: Pimephales promelas PpKCICR Test Number: 64

Daily Chemistry:
Temperaturesperformed at the time of test initiation,renewalor terminationbythe analyst identified in the Daily RenewalInformationtable
locatedon Page1. Alkalinity and hardnessperformedbythe analystidentified on the benchsheet specific for each analysis and transcribed
to this bench sheet.

Analyst
Concentration Parameter

CONTROL,
MHSW

300 mg KCI/L

450 mg KCI/L

600 mg KCI/L

7S0 mg KCI/L

900 mg KCI/L

1050 mg KCI/L

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Alkalinity (mgCaCOa/L)

Hardness (mg CaCOa/L)

Temperature (°C)

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH (S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH(S.U.J
Oissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH(S.U.)
Oissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH(S.O.)
Oissolved oxygen
(mg/L)

Day
(Analyst Identifiedfor each day, performed pH,D.O. and conductivitymeasurements only.)

*r xa jCL JS. Z2_ J±L

%ie

JtfL

im.
7.9

2fa8_
rs os.oo> a»

ZffiL

7.7

Z22_

7-6

^.u»o
<o.M

IlL
ut>

<Vb
"OX^
77*7

w-s

2SL

22£_ T£L-
vU

ifto

1A."\
7.Sb

3i?
JsL
15.
T.4.C

226_

•Vi-Vc

3S
3~o 7f ?.0 7.7 79 W.S

$&L
A*. 8
3-y?

*v\.fa

ZJ&_

%0
-v\."\

7JISL.
Jd^.
22a.

$2>6
vM

2S5_

lAS

^*>
&\ 7? ?.0 l.Q, £0 fe.q

mo
-vA.S
%<w

-\A.v>

2S1

//30
u*\

USlL.
j^LS

1,?Q

0*2.
148

22&_
•vU
%<3J>

&\ 7? lo 76 ?.0 (0.S

l3To
1A^ "1A-W

mo
"^T US

£&o_
Vi<? -L^l

^ Z£L JZ£7_ Z7_2_ 797 ^S£_
*l 7? 2.0 Td. 9.0 U-.S

lfcV<?
-rt-n
3.^

zm:
222.

060
l^g

22£_
•wr
77P

IQfoO
vH

Z£7_
vn

^SL
&Z. 7? £0. l.Cf ?.0 to.*

/9Vo
"Hfl
**?

#?.

TM
7ftT

«
•ul-e-

21.

2?g_
XO

\^T
1330
T+T

Z&L
7.7

7.9C

fro

-U4-S

^tt
^O

Conductivity
(umhos/cm) 22,%t 2BSL %B0
Temperature (°C) r 1?Dr X4«P ~WT Tin WT

Initial Final Initial Final Initial Final
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Envfaeamtfiii]fating Sohrttont.tec

Species: Pimephales promelas

Concentration

CONTROL,
MHSW

Analyst
Parameter

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Alkalinity
(mgCaCOj/L)

Jfli.

"W
%6
2>o5

Page 6 of 6

PpKCICR Test Number: 64

Oay
(Analyst identified foreachday,performedpH,D.O. and conductivity measurementsonly.)

t&\_ Yfr— •rs, J3L JE5 XL /^

33G_ ite 2l£. T7g 767 7.S3 7-fei

%* ?.v 75 7.7 7.6 7.6 71

_2d&_ J^L ^33_
W»o

Hardness
(mgCaCOi/L)

^
Nr * ^0

300 mg KCI/L

450 mg KCI/L

600 mg KCI/L

Temperature (°C)

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

PH(S.U.)
Oissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

PH(S.U.)
Oissolved oxygen
(mg/L)
Conductivity
(umhos/cm)

-c\.&
157
0.0

&€D

^L
1.40

8.0

lioo
-iM/.

S5.
6.o

*beo
Temperature (°C) | "Vl/n

750 mg KCI/L

900 mg KCI/L

1050 mg KCI/L

PH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(Mmhos/cm)
Temperature (°C)

pH(S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

pH (S.U.)
Dissolved oxygen
(mg/L)
Conductivity
(umhos/cm)
Temperature (°C)

78 Of92

fc.t>o

do

Ai>3o
TMT
j331
0o

K.IQ
-t*<f
&QQ
&o

Initial

v\.S -o\.~v

233L ilL

"frt ?.?.

\AS
8M4
-lA.{

iaa_ iflk.

12. %Q

^PT
I loo

•mg-
^-?a 343-

7.2. 11

-vA-b
J3S2_
•u\.e

?<kv froO

U-9. ?-*

YA-fe
lw3<>
-iA.~\

^•US 1H9_
ut.9 M.

I130
^•2>
•^^s

•W-1
**.•»!

?„4 "M

m.-\
3 HP
\H.P

Final Initial

-xA.fe

110
"uia
7fr7

75 7?

1AA lAA

7.7£

7.5
?.oi

7.7

~l\A

"*Tfcc?

?-?

lAb
VXo
-l41 1A-S

£5?
•fell aH.H

"7g/ 790 7.74 ?.00 ?7g

76 7.9 75 7.? 7e

-u\.S.
//50
^W "VH.S

//OO
xH.fr TJ£T

7M. 79/ 774 g.ao **?

7.5* 7.9 1.5 7? *.s

VIS
mo
~VH-T

370
14-S I -ul-g •v\l

7-frfl 2£1. 7.76 IS.0O ~7.7<g

73 7.? l.(o 7.9 *J»

vlS
7.33

ML
•yq-1

22fL

(&50
"H-t

22fi_

•vin

£00
"-GOT
7-7c?

7 3 ?.o 7.6 Z*

"T^"
790

^050.
"b\.-1

7P5"
"M-fc

/go.

7-7?
X41

tnOO

"W-t
9.60

7 6" 9.0 7-<S 7.9 7s

"vTw"
j&KL
XH-1 "rTT Rl7iL

xH-c? -W-l
Final Initial Final Initial Final
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Environmental Totting Solutions. Inc.

Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Source: In-house Culture

J..J.H

„

1.12 - Control Limits (± 2 Standard Deviations)

1.10

1.08 - • •_. - -*-•-•-— -. :
.._ ♦—— • #

1.06 • _ --- ~'~ "" "

u
(0 1.04

— .., .... ~- •-* — *-

—1
1.02

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

in
IM

U

>
CO

I

"i—i—i—i—i—r "i—i—i—r i—r } i....j i

1.15
Warning Limits

1.10

1.05

1.00

J L0.95
of**9 */& «6^ <*/& Mr* <<\& <*r& <*&<*&**& e*&*& #/& rft-*^ <*&<A& KV^ rf-* rf,*

Test date

7-day IC^=25%inhibitionconcentration. Anestimation of the sodiumchlorideconcentration
which would cause a 25%reduction inCeriodaphnia reproduction (calculated usingToxCalc).

Central Tendency(meanlogarithmic IC25 converted to anti-logarithmic values)

Control Limits (mean logarithmic IC25 ±2 standarddeviations converted to anti-logarithmic values)

LaboratoryWarning Limits (mean logarithmic ICj5 ±2 coefficent of variations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic IC25 ±S^10 converted to anti-logarithmic values,
SA10 = 1(T percentile of CVs reported nationally by USEPA)
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Ceriodaphnia dubia

Chronic Reference Toxicant Testing, Test Acceptability Criteria
Organism Source: In-house Culture
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Test date
Control Reproduction, Coefficient ofVariation (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, CVor PMSD)

95% Confidence Interval (mean Control Reproduction, CV or PMSD± 2 Standard Deviations)
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Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria

Source: In-house Culture

ToxCal Determination
Control Reproduction Test

Control Reproduction
(offspring/female)

Control Reproduction CV
(%)

Test PMSD

(%)Test number

1

2

3

4

5

6

7

8

9

10

11

12
13
14

15

16

17

18

19
20

Test date

01-08-19

02-05-19

02-05-19
03-05-19
04-02-19
05-07-19

06-04-19
07-09-19

08-06-19
09-10-19

10-08-19
11-05-19

12-03-19
01-07-20
01-07-20
02-04-20

02-04-20
03-03-20

04-07-20
05-05-20

Control
Survival

(%)
100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean

(offspring/female)
30.5
30.7

30.4

29.7

30.1

29.2

30.8
33.3

30.8
31.4

31.4

32.2

32.8
32.2

32.3

32.3

34.1

30.8
32.8
30.6

CV
(%)
7.0

6.9

10.3

5.9
6.4

6.2

5.3

6.0

6.1

4.0

5.9

7.9
4.5

3.2

8.1
6.4

4.5

5.3

6.2

7.3

MSD

2.266

2.090

2.273
2.054
2.1S2

2.188
2.287

2.214

2.060

1.708

1.581

2.349
1.927

2.023

2.030
1.632

1.948

1.960

2.287
1.633

PMSD

7.4

6.8
7.5

6.9

7.1

7.5

7.4

6.6
6.7

5.4

5.0

7.3

5.9

6.3

6.3
5.1

5.7

6.4

7.0
5.3

a

30.2
30.3

30.3
30.2
30.1

30.1
30.2
30.4

30.4

30.5

30.5
30.6
30.7

30.9
30.9
31.0
31.3
31.3

31.5
31.4

95% Confidence Interval
CT-2S CT + 2S
27.6
27.8
27.8

27.8
27.9
28.0
28.0

27.9
27.9
28.3
283
28.3
28.1

28.4
28.4
28.5
28.4

28.6

28.9
28.9

32.8
32.9
32.9
32.6
32.3

32.2
32.3
32.9
32.9

32.8
32.8

33.0
33.2
33.3
33.4
33.6
34.1

34.0
34.0
34.0

95% Confidence Interval
CT-2S CT + 2S

a 95% Confidence Interval
CT-2S CT + 2S

5.6
5.7

5.9
6.0
5.9
5.9
6.0
6.0

6.0

5.9
6.0

6.1
6.0
5.9
6.2
6.2
6.0
6.0
6.0
6.2

3.0
3.1

2.6
2.9
2.9

2.9

3.0
3.1

3.1
3.0

3.0

3.0
2.9
2.6

3.0
3.0

2.9
2.9

2.9
3.0

8.1

8.2
9.1

9.1
8.9

8.9

8.9
8.9
8.9
8.9

8.9
9.1

9.2
9.3
9.4

9.4
9.2

9.2
9.2
9.3

6.8

6.9
6.9
6.9
7.0
6.9

6.9
7.0
7.0
6.9

6.9
6.9

6.8
6.8
6.8
6.8
6.7

6.7

6.6
6.5

Note: Control Survival = USEPA minimum test acceptability criteria i 80%survival.
Control Mean Reproduction * USEPA minimum testacceptability criteria i 15offspring/surviving female.

CV= Coefficient of variation for controlreproduction.
USEPA maximum CV guidance criteria (90* percentile) <42%. NCOEQmaximum CV acceptance criteria <40%.

MS0 s Minimum significant difference.
PMSD s Percent minimumsignificantdifference.

PMSD is ameasure of test precision. The PMSO is the minimum percent difference between the control and treatment that can be declared statistically significant in awhole effluent toxicity test
Lower PMSD bound determined byUSEPA (10 percentile) >13%.

The lower PMSO bound represents apractical limit to the sensitivity ofthe test method and is not aminimum acceptance criteria.
Upper PMSD bound acceptance criteria determined by USEPA (90th percentile) <47%.

CT * Central tendencyof the reproduction. CV or PMSDvalues.
Sx Standarddeviationof the reproduction,CV or PMSD values.

5.2

5.3
5.3

5.4

5.4

5.5

5.5
5.6

5.6

5.4

5.1

5.1
5.0
5.1
5.2

5.0
4.9

4.8
4.9
4.8

8.5
8.4

8.5
8.5
8.5
8.3

8.4

8.4
8.4

8.5

8.6

8.6

8.5
8.5

8.4

8.6

8.6

8.5
8.4
8.1
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Sodium Chloride Chronic Reference Toxicant Test (EPA-821-R-02-013, Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCICR #: 243

Dilution preparation information: .p**^ Comments:
NaCl Stock INSS number: inss ju£s£<o% V8S~l
Stock preparation: lOOgNaCI/L:

Dissolve 50 g NaCl in 500 mLdeionized water.
Dilution prep (mg/L) 600 800 1000 1200 1400

Stock volume (mL) 9 12 15 18 21

Diluent volume (mL) 1491 1488 1485 1482 1479

Total volume (mL) 1500 1500 1500 1500 1500

Test organism source: Test randomization and location:

Organism age: < 24-hours old Randomizing template color: 8U*U<
Date and times
organisms were bom between:

OS-OS-T.O oU<A£ -TT5 {AO—
Incubator number and shelf
location:

-2_&*U
Culture board: o**Ti--LO A

Replicate number:
Culture board cup number

1 ]"™2 3 4 5 6 7 8 9 10

xl 3 Sr <\ IO »4 *U>TO.30 V\
Transfer vessel information: pH(S.U.): *"1/\*S Temperature(°C): -\H.*\
Average transfer volume (mL): <0.25mL

Daily renewal:
Day Date Test initiation and feeding,

renewal and feeding, or
termination time

•Feedini
Selenastrum

Batches

YWT

MHSW

batch used

Analyst

0 05-05-20 CATS 0S-6V"tA OS-OVXti oA-iMofe *
1 05-06-20 6kVo ! I A
2 05-07-20 O^O O+T«0b &
3 05-08-20 Q^t 4r
4 05-09-20 C^S <&«v?&6
5 05-10-20 Off "U, \ A6 05-11-20 044S ^ / > / V }
'

05-12-20 o£t.S 1 A
'Organisms fed daily 100 uLSelenastrumand 100 uLYWT per replicateusing HandyStep repeat pipettor SN 17E59354.

Chemical analyses:
Parameter Reporting Limit Method number Meter Serial number

PH 0.1S.U. SM4500-H4. B-2011 Accumet AR20 93312452

Dissolved Oxygen (D.O.) 1.0 mg/L SM 4500-0 G-2011 YSI Model 52CE 18D104324

Conductivity 14.9 Mmhos/cm SM 2510 B-2011 Accumet AR20 93312452

Alkalinity 5.0 mg CaCOj/L SM 2320 B-2011 Accumet AR20 93312452

Hardness 5.0mgCaCOj/L SM2340C-2011 Not applicable Not applicable
Temperature 0.1°C SM2S50B-2010 DigitalThermometer t^oUcrifcCS

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: crt <20% 7-day LCso (mg/L NaCl) >Wmi
%Adults having 3rd Broods: (0&7. ^80% NOEC (mg/LNaCl) IOOO

% Mortality: OT. £20% LOEC (mg/LNaCl) a DO
Mean Offspring/Female: 3b. Co > 15.0 offspring/female ChV (mg/LNaCl) iirtS.S
%CV: n-S7. <40.0% IC25 (mg/LNaCl) Itrtl.S

SOP AT14-Revision 6-Exhibit AT14.1

83 of92



Page 2 of 6

Species: Ceriodaphnia dubia CdNaCICR #: 243

CONTROL Survival and Reproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

i Young produced n o o 0 0 D 0 0 O 0
Adult mortality V- V— V— v_ \~_ ^ \_ v— v__ v^_

2 Young produced n O 0 O o n o 0 O o
Adult mortality \_ e. \_ L. \_ v_ L c k_

3 Young produced n o 0 0 o o o o O o
Adult mortality v_ N^. v»^ v__ u_ v_ v_ \— \_ v

4 Young produced S 3 3 (. ^ <, s 4 s ^
Adult mortality v_ *_ v_ v~_ v_ v^. v_ v_ \^

5 Young produced IT- • O 1C^ U *\ ^-^_ \T_ \T_ to '0
Adult mortality ^_ \_ v_ *>- v~_ ^-_ V_ V_ \>_ v_

6 Young produced O o o O O O O o o o
Adult mortality \^ 1— v_ .*— *— v_ I—. u_ V v_

7 Young produced t& VS \S il> Up *S »2> IV. 1* .<»
Total young produced

iS -L& T-* 2>o T-«i 3\ 2>* 2>1- *>3> So
FinalAdult Mortality l- \^ v_ v_ v_ Vw N^- v_ V— k_
Xfor 3* Broods | r^ * >c Y- •^ •^ V^ >c ^c ^
Note: Adutt n tonality (L=Nve, D=dead), SB = spilt brood single brood split between twodays),a3 e carry over (offspring carried overwith adult during transfer).

Concentration:

%Mortality: o7.
Mean Offspring/Female: 3>0.fe

600 mg NaCI/L Survival and Reproduction Data

Day
Replicate number

1 2 3 4 S 6 7 8 9 10

1 Young produced 6 0 0 0 0 0 0 o 0 0
Adult mortality \~_ L_ l_ <^ L_ \— i-_ L_ L. v_

2 Young produced 0 0 o D o o o> o O 0
Adult mortality u l_ v_ v_ e. v_ . L_ L_

3 Young produced o 0 O 0 0 6 o o O 0
Adult mortality L^ v_ v_ v*_ v_ L_ l_ l_ »— u_

4 Young produced s 5 H § 4 s s .s ^ ,s
Adult mortality >— v_^ v_ t^_ y^. >^ «_ c_ v_ v_

5 Young produced \1_ «o w • 0 ii .o ^2> 11. IO IO
Adult mortality v_ \_ v__ L_ \^ V- \~_ v_ >^ N^

6 Young produced o o o o O O o o o 0
Adult mortality L- v_ Vw. v_ \_ v_ L_ K^ 1— v__

7 Young produced IS *<=\ l^ n Y<o n v^ IS IS If
Total young produced 3"»- 3T- If, ^t. 5-b a-L. 33 ^-L 11 33
1 Final AdultMortality | .-V.,. X- v_ l_ ,V»u. u \_ U I v_

Note: Adult ntonality (L s live, 0 =dead), SB = split brood [single brood split between two days), Q3 s carryover (offspring carried over with adult during transfer).

Concentration:

%Mortality: m.
Mean Offspring/Female: 3..1
% Reduction from Control: -3.1.7.

84 of92
SOP AT14-Revision 6-Exhibit AT14.1
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Species: Ceriodaphnia dubia CdNaCICR*: 243

800 mg NaCI/L Survival and Reproduction Data

Day

Replicate number
1 2 3 4 5 6 7 8 9 10

l Young produced o O 0 D 0 0 e. 0 O 0
Adult mortality \ x \ v_ V— u_ x— \^. v—

2 Young produced o o O 0 o 0 Q o 0 o
Adult mortality v_ \_ <^. v_ \_ t_» L- L_ c_ 1—

3 Young produced 0 o 0 O o o O O 0 0
Adult mortality v_ \_ \_ v_ \_ \_ t_ t_ *_

4 Young produced ^ 5 i S s A S <» s. s
Adutt mortality V- N— \^_ v_ v__ <w ^. v_ v_

5 Young produced to *"5> vs l\ IT_ •o IO iD \-L~ iO
Adult mortality v__ V_ v_ v_ t— v_ ^_ v~ V— \^_

6 Young produced o O o o o a o O o o
Adult mortality v_ \_ v_ v_ *— i— \_ l_ l_ t—

7 Young produced llo »s n u ^ »"V l-\ »S H n
Total young produced io •bb •*>?» V* i\ 2A "S»-L So 3. s*i_

FinalAdult Mortality
^ ^

\_ v^_ v_ \_ v_ «_ V— . s- •
Note:Aduttmortality (I » Hve, 0 =dead). SB=spiltbrood(singlebroodsplitbetween two days),CO=carryover (offspringcarriedoverwith adutt duringtransfer).

Concentration:

%Mortality: m
Mean Offspring/Female: 51.-1
% Reduction from Control: -3.V.1

1000 mg NaCI/L Survival and Reproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced Q o 0 o 0 O 0 0 0 o
Adult mortality X. l_- 1— l_ v^ v_ u. l_ I— U

2 Young produced o r> 0 O 0 0 o &. O 0
Adult mortality L_ \_ l_ L_ l^ \_ l_ v_ u v_

3 Young produced o 0 n b a 0 0 0 0 0
Adult mortality \^ \_^ \_j v_ \— V— t_ »^ t— <~.

4 Young produced i s ^. U H s s i s s
Adult mortality L. \ V— \_ U v \_ v_ v_ v_

5 Young produced 11> •fc 'b fL IO ID IXi ^ tv 'D
Adult mortality v_ v_ V_ \_ v_ V_ v_ L_ ^ l^

6 Young produced o o o o O o 0 O o O
Adult mortality •v v_ \_ \_ \_ l_ i_ L_ I— I-

7 Young produced IU n H 'H «5 M tie IT- is •A
Total young produced 3T- iT- 31 3T_ VI 11 3| ^i 3I i^
Rnal Adult Mortality v_ \w v~l ^_ • v_ v_ V. v- C v_
Wore;Adult mortality (I =live. D=dead), SB=split brood (singlebroad split between two days).CO=carryover (offspringcarried over with adult during transfer).

Concentration:

%Mortality: ur
Mean Offspring/Female:
% Reduction from Control:

&»-\
it, 7.

SOP AT14-Revision 6-Exhibit AT14.1
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Species: Ceriodaphnia dubia
1200mg NaCI/L

Day
Young produced O O
Adult mortality

Young produced O Q
Adult mortality

Young produced

Adult mortality

Young produced

Adult mortality

Young produced «L
Adult mortality

Young produced

Adult mortality
Q—Q_

Young produced

Total young produced IV iw

final Adult Mortality

Page 4 of 6

CdNaCICR#: 243

Survival and Reproduction Data
Replicate number

10

XI X! o o XL

XX. Q Q. O XX XL
l_

O XL o o

T

u

O o XL o O
v_ v_

IO

n \S
JL
\l tW

IO

n

IO

I* \A i«f

Note: Adultmortality (L=live,D=dead), SB=split brood(singlebroodsplit between two days),CO* carryover (offspringcarriedover with adult duringtransfer).

Concentration:

%Mortality: Ol.
Mean Offspring/Female: HckI
% Reduction from Control: Ms A 7.

1400 mg NaCI/L Survival and Reproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced O O 0 0 0 n D 0 d o
Adult mortality >^- u_ L^ ^ \_ i-_ v_ L~ ^

2 Young produced n O o o 0 o O 0 o 0
Adult mortality v_ *— u_ t i \_ L_ c_

3 Young produced n D O 0 0 o o O r> 0
Adult mortality v~^ v_ V_- \__ v_ v_ v~_ U_ u. \^

4 Young produced V 0 T_ T_ I O 6 o o 1_
Adult mortality Xa— v_ v_ V_ v_ \^_ v~. v_ v_ V

5 Young produced O T_ O O O t i \ \ c>
Adult mortality v_ V_ V_ \^ U U \-_ \_ v_ **_

6 Young produced
o 0 O 0 0 a O 0 o o

Adult mortality v_ \— U- u. ' i_ \_ v_ L_ c_
7 Young produced O 0 0 0 o 0 o o 0 i

Total young produced \ 7_ T_ •u V i 3 I I 3
Final Adult Mortality | L- V— 1 «•—- L_ u, « i— l_ <- v_
Note.Adultmortatlty (L=live,0 * dead),SB» splitbrood(singlebroodsplitbetween twodays),CO»earryover(offspring carriedoverwithaduttduringtransfer).

Concentration:

%Mortality:
Mean Offspring/Female:
% Reduction from Control: ^07

86 of92
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Verification ofCeriodaphnia Reproduction Totals
Environmental Testing Solutions, Inc.

Control

Day Replicate number
Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 3 3 6 4 5 5 4 5 4 44
5 12 10 10 11 9 12 12 12 10 10 108
6 0 0 0 0 0 0 0 0 0 0 0
7 18 15 15 13 16 14 13 16 18 16 154

Total 35 28 28 30 29 31 30 32 33 30 306

600 mg PJaCI/L
Day Replicate numljer

Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 5 3 4 5 4 5 5 5 4 5 45
5 12 10 11 10 13 10 13 12 10 10 111
6 0 0 0 0 0 0 0 0 0 0 0
7 15 19 14 17 16 17 IS 15 15 18 161

Total 32 32 29 32 33 32 33 32 29 33 317

800 mg l>JaCI/L

Day Replicate number
Total

1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4 5 3 5 5 4 5 5 5 5 46
5 10 13 13 11 12 10 10 10 12 10 111
6 0 0 0 0 0 0 0 0 0 0 0
7 16 15 17 18 14 17 17 15 14 17 160

Total 30 33 33 34 31 31 32 30 31 32 317

1000 mg NaCI/L
Day Replicate number

Total1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 3 5 4 6 4 5 5 3 5 5 45
5 13 10 13 12 10 10 10 13 11 10 112
6 0 0 0 0 0 0 0 0 0 Q 0
7 16 17 14 14 13 14 16 12 15 13 144

Total 32 32 31 32 27 29 31 28 31 28 301

1200 mg NaCI/L
Day Replicate number

Total
1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0 0 0
4 3 2 2 4 1 4 3 3 3 2 27
5 8 5 5 7 9 6 4 5 7 7 63
6 0 0 0 0 0 0 0 0 0 0 0

. 7 7 9 10 4 8 6 10 10 4 9 77

Total 18 16 17 15 18 16 17 18 14 18 167

1400mgNaCI/L
Day Replicate number

Total
1 2 3 4 5 6 7 8 9 10

1 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0

4 1 0 2 2 1 0 0 0 0 2 8
S 0 2 0 0 0 1 3 1 1 0 8

6 0 0 0 0 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0 0 0 1 1

Total 1 2 2 2 1 1 3 1 1 3 17

&



Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

Quality Control
Verification ofData Entry, Calculations, andStatistical Analyses

Test number:

Test dates:

CdNaCICR «243

May 05-12, 2020

Concentration

(mg/L NaCl)
1 2 3 4

Replicate

5

number

6 7 8 9 10

Survival

(%)
Average reproduction
(offspring/female)

Coefficient of

variation (%)
Percent reduction

from control (%)

Control 35 28 28 30 29 31 30 32 33 30 100 30.6 7.3 Not applicable

600 32 32 29 32 33 32 33 3? 29 33 100 31.7 4.7 -3.6

800 30 33 33 34 31 31 32 30 31 32 100 31.7 4.2 -3.6

1000 32 32 31 32 27 29 31 28 31 28 100 30.1 6.4 1.6

1200 IS 16 17 15 18 16 17 IS 14 IS 100 16.7 8.5 4S.4

1400 1 2 2 2 1 1 3 1 1 3 100 1.7 48.4 94.4

Dunnett's MSD value:

PMSD:

1.633

5.3

MSD - Minimum Significant Difference
PMSD = Percent MinimumSignificant Difference

PMSD is ameasure 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 toxicitytest.
Lower PMSD bound determined by USEPA (10,b percentile) =13%
Upper PMSD bound determined byUSEPA (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 thesensitivity ofthetestmethod and isnota
minimum acceptance criteria.

USEPA 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1and 2-ApPend,x. EPA-821-B-01-004 and EPA-821-B-01-005 U<;
Environmental Protection Agency. Cincinnati, OH.



Statistical Analyses

Enyfrenrnomal Tntrng Sotuttom. Inc.

Ceriodaphnia Survival and Reproduction Test-Reproduction
Start Date: 5/5/2020 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 5/12/2020 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodium chloride
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Conc-mg/L 1 2 3 4 S G 7 8 9 10

D-Control 35.000
600 32.000

800 30.000
1000 32.000
1200 18 000
1400 1.000

28.000 28.000 30.000 29.000 31.000 30.000 32.000 33.000 30.000
32.000 29.000 32.000 33.000 32.000 33.000 32.000 29.000 33.000
33.000 33.000 34.000 31000 31.000 32.000 30.000 31.000 32.000
32.000 31.000 32.000 27.000 29.000 31.000 28.000 31.000 28.000

16.000 17.000 15.000 18.000 16.000 17.000 18.000 14.000

2 000 2.000 2.000 1.000 1.000 3.000 1.000 1.000

18.000
3.000

Transform: Untransformed
CV%Conc-mg/L Mean N-Mean Mean Min Max

D-Control 30.600 10000 30.600 28.000 35.000 7.259 10
600 31.700 1.0359 31.700 29.000 33.000 4.714 10
800 31.700 1.0359 31.700 30.000 34 000 4.219 10
1000 30.100 0.9837 30.100 27.000 32.000 6.352 10
•1200 16.700 0.5458 16.700 14.000 18.000 8.492 10
*1400 1.700 0.0556 1.700 1000 3.000 48.428 10

Rank 1-Tailed
Sum Critical

Isotonic
Mean N-Mean
31.333 1.0000

123.00 75.00 31.333 1.0000
124.50 75.00 31.333 1.0000
101.50 75.00 30.100 0.9606

55.00 75.00 16.700 0.5330
55.00 75.00 1.700 0.0543

Auxiliary Tests Statistic Critical Skew Kurt

Kolmogorov D Test indicates non-normal distribution (p <=0.01) 1.13376
Barttett's Test indicates equal variances (p = 0.11) 8.88134

1.035
15.0863

-0.0271 0 04608

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

1000 1200 1095.45

Point mg/L SD
Linear Interpolation (200 Resamples)

95% CL Skew
IC05 1004.98 29.8289
IC10 1028.36 8.30365
IC15 1051.74 7.49304
IC20 1075.12 6.79639
IC25 1098.51 6.25191
IC40 1168.66 5.90541
IC50 1213.78 5.32573

915.717 102012 -1.7672
1010.46 1042.38 -0.1710
1035.03 1064.44 -0 1325
1060.27 1086.39 -0.0978
1085.64 1109 29 -0.0764
1157.44 1179.7 -0.0976
1203.3 1222.89 -0.3410

Dose-Response Plot
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Statistical Analyses

Environmental Testing Solutions, bic

Used for PMSDcalculation only.

Start Date: 5/5/2020
End Date: 5/12/2020
Sample Date:
Comments:
Conc-mg/L

D-Control 35,000
600 32.000
800 30.000
1000 32.000

Ceriodaphnia Survival and Reproduction Test-Reproduction
Test ID: CdNaCICR Sample ID:
Lab ID: ETS-Envir. Testing Sol. Sample Type:
Protocol: FWCHR-EPA-821-R-02-013 Test Species:

REF-Ref Toxicant
NACL-Sodium chloride
CD-Ceriodaphnia dubia

8 10
28.000 28.000 30.000 29.000 31.000 30.000 32.000 33.000 30 000
32.000 29.000 32.000 33.000 32.000 33.000 32.000 29.000 33.000

33.000 34.000 31.000 31.000 32.000
29.000

33.000
32.000 31.000 32.000 27.000

30.000 31.000 32.000
31.000 28.000 31.000 28.000

1200 18.000 16.000 17.000 15.000 18.000 16.000 17.000 18.000 14.000 18.000
1400 1.000 2.000 2.000 2.000 1.000 1.000 3.000 1.000 1.000 3.000

Mean N-Mean
Transform: Untransformed 1-Tailed

Critical MSDConc-mg/L Mean Min Max CV% N t-Stat
D-Control 30.600 1.0000 30.600 28.000 35.000 7.259 10

600 31.700 1.0359 31.700 29.000 33.000 4.714 10 -1.540 2.287 1.633
800 31.700 1.0359 31.700 30.000 34.000 4.219 10 -1.540 2.287 1.633
1000 30.100 0.9837 30.100 27.000 32.000 6.352 10 0.700 2.287 1.633
•1200 16.700 0.5458 16.700 14.000 18.000 8.492 10 19 464 2.287 1.633
•1400 1.700 0.0556 1.700 1.000 3.000 48.428 10 40.468 2.287 1.633

AuxiliaryTests Statistic Critical Skew Kurt
Kolmogorov D Test indicates non-normal distribution (p
Bartlett's Test indicates equal variances (p = 0.11 >

<=0.01) 1.13376
8.88134

1.035
15.0863

-0.0271 0.04608

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetfs Test
Treatments vs D-Control

1000 1200 '1095.45 1.6330 I 0.05337 1499.11 2.55 1.4E-45 5.54

Dose-Response Plot

Reproduction cnotnoo*<

-r-f 1 1-tail, 0.05 level
of significance

*
(felt

10-

0:
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Species: Ceriodaphnia dubia CdNaCICR #: 243

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

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

0 1 2

Analyst Afi T3 rs TR rs ^
Concentration Parameter

CONTROL, MHSW

PH (S.U.) %^e 7.93 1.6,2 789 779 Y©3>
Dissolved oxygen
(mg/L) 7<^ 7.? 76 7.7 7.6 %-\
Conductivity
(umhos/cm) zz I 3<2l 3/fr
Alkalinity
(mgCaCOj/L)

u>o \ ,.*» u\
Hardness
(mgCaCOa/L) ^ X ^
Temperature (°C) viA TS.l MP TS.7- T>l.f •VS.A

600 mg NaCI/L

pH(S.U.) e<& 793 7.?a •7.W 79/ 100
Dissolved oxygen
(mg/L) 7.(3 7? 76 in 76 4*
Conductivity
(Mmhos/cm) M0O mo mo
Temperature (°C) -c\S\ \S.lL- •VAA "B.T- -irf.n -iH-1

800mgNaC./L

pH(S.U.) 6.oi- y?z •7.W 7.93 79/ 0.**
Dissolved oxygen
(mg/L) 7-8 7f 7.6 7.7 7.6 Vr
Conductivity
(umhos/cm) l0Go mo /WD
Temperature (°C) -\s-o TS-D TA.n "LS.O 14.1 "bLl

1000 mg NaCI/L

pH(S.U.) tfoi 795 7W 7?3 7.9 f ^ftfl
Dissolved oxygen
(mg/L) 7-S 79 7.C* 7.7 7.7 4^
Conductivity
(umhos/cm) ZZSO Xiao 3260
Temperature (°C) "AS.O TS.O -IM-I TS.o "IH-1 TM.*.

1200 mg NaCI/L

pH(S.U.) €-00 -73a 7ff4 7.93 7.93 <kfl0
Dissolved oxygen
(mg/L) 7<T 77 77 77 77 *«.
Conductivity
(Mmhos/cm) ZWo • »«63 £6<c>0 j
Temperature (°C) "ISO 15 A IS-O x«M 1M.T m-1

1Ann ma Marl/I

pH(S.U.) *<•)<* 79a? 7g"f 7f3 7.9.3 1.00
Dissolved oxygen
(mg/L) So 7.7 7? 77 7.7 *>.<*>-

m

Conductivity
(Mmhos/cm) 3WO .»» itoo

I Temperature (°C) \s.o TS.V 1 1S.0 7«M 7.*1 1H-*
Initial Final | Initial | Final Initial Final
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Species: Ceriodaphnia dubia
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Day
(Analyst identified for each day, performed pH, D.O.and conductivity measurements only.)
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CdNaCICR #: 243

SOP ATM-Revision 6-Exhibit AT14.1


