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

September 9, 2019

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

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

Attached is the August 2019 DMR for Sequoyah Nuclear Plant.

Respectfully,

Millicent Garland
Environmental Scientist



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)
Name _ J[VA^EQU^Y^HjgjJCj^R^I^NT _
Address_ _P.O^BOX2000_ ~~~

aNIER0F£ICE.0PS;5N;SQN)
S0DDY_-rJAJSYJlN_J7384

Facility_ J[VA_-_SEQyOYAH.NUCLEAR PLANT
Locat[on_ JHAMIUP_N_COUNJY^

ATTN:Millicent Garland

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

(SUBR01)

From

TN0026450
PERMIT NUMBER

101 G F-FINAL
DISCHARGE NUMBER DIFFUSER DISCHARGE

EFFLUENT

*** NO DISCHARGE

MONITORING PERIOD
YEAR MO DAY 1 YEAR MO DAY

19 08 01 To 19 08 31

Form Approved.
OMB No. 2040-0004

NOTE: Read instructions before completing this form.

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

00010 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

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

42.7 04

DEG.C.

0 31 /31 RCORDR

PERMIT
REQUIREMENT

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

0

CONTI

NUOUS

CALCTD

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 Z 0

INSTREAM MONITORING

SAMPLE
MEASUREMENT

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

****

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

30.1 04

DEG.C.

31 /31 MODELD

PERMIT
REQUIREMENT

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

CONTI

NUOUS

CALCTD

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

00016 1 S

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

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

2.0 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

********

/7SJ 03

MGD

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

1736
********

03

MGD

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

03

MGD

0 31 /31 CALCTD

PERMIT
REQUIREMENT

Req. Mon.
MOAVG

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

0

CONTI

NUOUS

22/31

CALCTD

CHLORINE, TOTAL RESIDUAL

50060 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

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

****

********
0.018 0.030 19

MG/L

GRAB

PERMIT
REQUIREMENT

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

PERMIT
REQUIREMENT

******** 2.0
DAILY MX

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

NUOUS

CALCTD

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

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

COMMENTS AND EXPLANATION OFANY VIOLATIONS (Reference allattachments here)
Noclosed mode operation. The following injections occurred: Flogard MS6236 (mac calc. was 0.02852 mg/L, limit is 0.2 mg/L), Spectrus BD 1500 (max calc. was 0.047 mg/L, limit is 2.0 mg/L), and
Spectrus CT 1300 (max calc. was 0.0332 mg/L, limit is 0.05 mg/L.
EPA Form 3320-1 (REV 3/99) Previous editions may be used

Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE

423

AREA
CODE

843-7001

NUMBER

DATE

19 09

YEAR MO

Page 1 of 1

05

DAY



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)
Name _ JTVA -SEQ^^HJWC^E^r^^NT
^(^ss__P.a.BOX_2p00.

aNIERQFFICEOP&lfsLSQN)
SODDY_-_DA]SYiJ.N_37384

Facjlity_ _TVA_-^EQUOYAH NUCLEARPLANJ
^c^on_Ji^llJPii.TOUJslJY

ATTN:MJIIicent Garland

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

MAJOR Form Approved.
(SUBR01) OMB No. 2040-0004
F - FINAL

BIOMONITORING FOR OUTFALL 101

EFFLUENT

*** NO DISCHARGE Q7] ***
NOTE: Read instructions before completing this form.

TN0026450
PERMIT NUMBER

101 T
DISCHARGE NUMBER

MONITORING PERIOD

ToFrom
YEAR I MO

19 08
DAY

01

PARAMETER

^^\
^ \

QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.
EX

0

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

IC25 STATRE 7DAY CHR
CERIODAPHNIA

TRP3B 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

>100.0 ******** ********

23

PERCENT

3/180 COMPOS

PERMIT
REQUIREMENT

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

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

ANNUAL

COMPOS

IC25 STATRE 7DAY CHR
PIMEPHALES

TRP6C 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

>100.0 ******** ********

23

PERCENT

0 3/180 iCOMPOS

PERMIT
REQUIREMENT

******** ******** 42.8
MIMINUM

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

ANNUAL

COMPOS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT i

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

I

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

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

COMMENTS ANDEXPLANATION OFANYVIOLATIONS (Reference allattachments here)
Toxicity was sampled August 4-9, 2019. The final report is attached.

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

Site Vice President

TELEPHONE

423 843-7001 19

YEAR

DATE

09

MO

06

DAY

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA

CODE_
NUMBER

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)
Name JVA ^EQUJD^HJWO^RJ'LANj; _
Address, _p.o_BOX_2pgo_

(INTEROFFjCE OPS^NbSQN)
SODPX-JJAJSYJ1N_37384

Farijity_ .JVA_-J3EQJJQYAH.NUCLEAR PLANT
!ocation_ JjAMILTON_COUNJY

ATTN:Millicent Garland

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

From

TN0026450
PERMIT NUMBER

103 G
DISCHARGE NUMBER

MONITORING PERIOD
YEAR MO DAY YEAR MO DAY

19 08 01 To 19 08 31

MAJOR

(SUBR01)

F - FINAL

LOW VOL. WASTE TREATMENT POND

EFFLUENT

*** NO DISCHARGE

NOTE: Read instructions before completing this form.

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

PH SAMPLE
MEASUREMENT

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

**

6.9 ********

8.6 12

SU

0 5/31 GRAB

00400 1 0

EFFLUENT GROSS

PERMIT
REQUIREMENT

******** ******** 6.0
MINIMUM

******** 9.0
MAXIMUM

ONCE/

WEEK

GRAB

SOLIDS, TOTAL SUSPENDED SAMPLE
MEASUREMENT

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

**

******** 8.2 8.2 19

MG/L

0 1 /31 GRAB

00530 1 0

EFFLUENT GROSS

PERMIT
REQUIREMENT

******** ******** ******** 30.0
MOAVG

100.0
DAILY MX

I ONCE/
MONTH

GRAB

OIL AND GREASE

00556 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

**

******** <5.0 <5.0 19

MG/L

0 1 /31 GRAB

PERMIT
REQUIREMENT

******** ******** ******** 15.0
MOAVG

20.0
DAILY MX

ONCE/

MONTH

GRAB

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

1.102 1.206 03

MGD

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

**

0 4/31 INSTAN

PERMIT
REQUIREMENT

Req. Mon.
MOAVG

Req. Mon
DAILY MX

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

WEEK

INSTAN

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

COMMENTS AND EXPLANATION OF ANY VIOLATIONS

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

(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

423

AREA
CODE

843-7001

NUMBER

19

YEAR

DATE

09 05

MO ', DAY

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location ifDifferent)
Name _ _JVA ^M^YAHj^CLE^R^LANT
^dj^ss_^.O^BOX2p00_

aNIERQFFICEOPS^N^QN)
S0DDY_-^A1SYJ1N_37384

Facjjity_ JI>^-^QyOY/^|S^CJLjEAR PLANT
i^(^ori_JH>^l!Jpii.TOUi£TY

ATTN:Millicent Garland

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

From

TN0026450 110 G
PERMIT NUMBER DISCHARGE NUMBER

MONITORING PERIOD
YEAR MO DAY I YEAR I MO DAY

19 08 01 To 19 | 08 31

MAJOR Form Approved.

(SUBR01) OMB No. 2040-0004
F - FINAL

RECYCLED COOLING WATER

EFFLUENT

*** NO DISCHARGE [xx] ***
NOTE: Read instructions before completing this form.

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

00010 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

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

**

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

04

DEGCPERMIT
REQUIREMENT

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

CONTIN

UOUS

CALCTD

TEMPERATURE, WATER DEG.
CENTIGRADE

00010 Z 0

INSTREAM MONITORING

SAMPLE
MEASUREMENT

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

**

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

04

PERMIT
REQUIREMENT

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

DEGC CONTIN

UOUS

CALCTD

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

00016 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

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

**

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

04

PERMIT
REQUIREMENT

******** **^**** ******** ******** 5
DAILY MX

DEGC CONTIN
UOUS

CALCTD

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

********

03

MGD

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

**PERMIT
REQUIREMENT

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

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

UOUS

RCORDR

CHLORINE, TOTAL RESIDUAL SAMPLE
MEASUREMENT

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

**

********

19

MG/L50060 1 0

EFFLUENT GROSS VALUE

PERMIT
REQUIREMENT

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

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

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

TE

423

1EPHONE DATE

843-7001 19

YEAR

09

MO

05

DAY

SIGNATURE OF PRINCIPAL EXECUTIVE
AREA
CODE

OFFICER OR AUTHORIZED AGENT NUMBER

Page 1 of 1



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

Name_ JEY^:^!!Q^™!i_NJ£^EARJ?^NT-_
Address_ _P.O_BOX_2pOO_

aNTEROFFJCE OPS^N^QN)
SODDY.-JJAJSYJ:N_37384

Facjljty_ _TVA_-^EQLIOYAH.NUCLEAR PLANT
iocation_ JHAMILXOJ1COUNJY

ATTN:Millicent Garland

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

From

TN0026450
PERMIT NUMBER

110 T
DISCHARGE NUMBER

MONITORING PERIOD
YEAR MO DAY YEAR MO DAY

19 08 01 To 19 08 31

MAJOR Form Approved.

(SUBR01) OMB No. 2040-0004

F - FINAL

RECYCLED COOLING WATER

EFFLUENT

*** NO DISCHARGE |~XXJ ***
NOTE: Read instructions before completlnq this form.

PARAMETER

^-^^
QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.

EX

FREQUENCY
OF

SAMPLE
TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
ANALYSIS

IC25 STATRE 7DAY CHR
CERIODAPHNIA

TRP3B 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

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

****

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

23

PERCENTPERMIT
REQUIREMENT

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

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

ANNUAL

COMPOS

IC25 STATRE 7DAY CHR
PIMEPHALES

TRP6C 1 0 0

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

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

****

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

23

PERCENTPERMIT
REQUIREMENT

******** ******** 42.8

MINIMUM

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

ANNUAL

COMPOS

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

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

TYPED OR PRINTED

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

Matthew Rasmussen

Site Vice President

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

Site Vice President

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE

423 843-7001

AREA
CODE

NUMBER

DATE

19 09 05

YEAR MO DAY

Page 1 of 1



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different)
Name _. J^M ^EQUO^HJ^CJ^EARPLANT _
Address_ ^.O^BOX_200p_

QNTEROFFICE OPS^I^SQN)
SODDY.-JJAISYJ1N__37384

£acjlity _TVA_-_SEQyQYAH.NUCLEAR PLANT
Loqati.O£L JAMI!JPjN_COUNJY

ATTN:Millicent Garland

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

From

TN0026450 118 G
PERMIT NUMBER DISCHARGE NUMBER

MONITORING PERIOD I
YEAR MO DAY I YEAR MO DAY

19 08 01 To 19 | 08 31

Form Approved.
OMB No. 2040-0004

MAJOR

(SUBR01)

F - FINAL

WASTEWATER & STORM WATER

EFFLUENT

*** NO DISCHARGE [xx] ***
NOTE: Read instructions before completing this form

PARAMETER

^/^^ _
QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.

EX

FREQUENCY
OF

ANALYSIS

SAMPLE
TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

OXYGEN, DISSOLVED (DO)

00300 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

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

19

MG/LPERMIT
REQUIREMENT

******** ******** 2
MINIMUM

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

WEEK

GRAB

SOLIDS, TOTAL SUSPENDED

00530 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

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

19

MG/LPERMIT
REQUIREMENT

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

TWICE/

WEEK

GRAB

SOLIDS, SETTLEABLE

00545 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT

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

****

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

25

ML/LPERMIT
REQUIREMENT

******** ******** ******** ******** 1
DAILY MX

ONCE/

MONTH

GRAB

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50050 1 0

EFFLUENT GROSS

SAMPLE
MEASUREMENT 03

MGD

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

*PERMIT
REQUIREMENT

Req. Mon.
MOAVG

Req. Mon.
DAILY MX

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

BATCH

ESTIMA

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

SAMPLE
MEASUREMENT

PERMIT
REQUIREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Matthew Rasmussen

Site Vice President

TYPED OR PRINTED

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

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

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 09 05

AREA
CODE

NUMBER YEAR MO DAY

Page 1 of 1



Environmental Records Processing Form

Title of File

SQN August 2019 Semiannual Whole Effluent Toxicity Report for DSN101

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

Sequoyah Nuclear Plant

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

Donald W. Snodgrass 20190905 20190903

Show Instructions

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

Document Type

WATER/WASTEWATER

Record Type

NPDES Permit Compliance Records

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



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION/EXECUTIVE SUMMARY
Report Date: September 03.2019

1. Facility / Discharger: SequoyahNuclear Plant / TVA

2. County / State: Hamilton / Tennessee

3. NPDES Permits TN0026450

4. Type ofFacility: Nuclear-FueledElectricGeneratingPlant

5. Design Flow (MGD): 1.579

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 3.491

8. Outfall Tested: IPJ.

9. Dates Sampled: August 04-09.2019

10. Average Flow on Days Sampled (MGD): 1727.1729.1733

11.PertinentSite Conditions: Production / operation datawill be providedupon request.

12. Test Dates: August 06-13.2019

13. Test Type: Short-term Chronic Definitive

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

15. Concentrations Tested (%):
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: I&s = 42.8%

17.Test Results: Outfall 101: Pimephales promelas: IC2s> 100%
Ceriodaphnia dubia: ICn > 100%

Page 1 of 90



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

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

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

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

22. Notes: Exposures to samples collected August 04 - 09,2019 from Outfall 101
resulted in no toxic effects to fathead minnows or daphnids. The resulting
IC25 values, for both species,were>100percent. Exposure ofminnows and
daphnids to intake samplesresulted in no significant difference from the
controls during this study period.

Page 2 of 90



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Sample
ID

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

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

Arrival
Temp.
(°C)

Initial
TRC*
(mg/L)

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

101
08-04-19 0700 to
08-05-19 0600

08-05-19 1420 2.3 <0.10
08-06-19 0932
08-07-19 0925

intake
08-04-19 0700 to
08-05-19 0600

08-05-19 1420 1.0 <0.10
08-06-19 0932
08-07-19 0925

101
08-06-19 0700 to
08-07-19 0600

08-07-19 1345 1.5 <0.10
08-08-19 1007
08-09-19 0928

Intake
08-06-19 0700 to
08-07-19 0600

08-07-19 1345 1.1 <0.10
08-08-19 1007
08-09-19 0928

101
08-08-19 0700 to
08-09-19 0600

08-09-19 1315 1.7,1.6 * <0.10
08-10-19 1020
08-11-19 1017
08-12-19 0923

Intake
08-08-19 0700 to
08-09-19 0600

08-09-19 1315 4.0 <0.10
08-10-19 1020
08-11-19 1017
08-12-19 0923

*TRC = Total Residual Chlorine
fSamples were collected intwo 2.5 gallon cubitainers. Temperature was measured ineach

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

cubitainer upon arrival.

to test temperature

Aliquots ofOutfall 101 and Intake samples were UV-treated through a
40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics.
Inc.) for 2 minutes.
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Test Organisms:

h Source;

2. Age:

Test Method Summary:

1. Test Conditions:

2. Test Duration:

Pimephalespromelas

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: 10

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

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

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

Ceriodaphnia dubia

In-house Cultures

< 24-hours old

Static. Renewal

Until at least 60% ofcontrol
females have 3 broods

Moderately Hard Synthetic

10

1

08-06-19 0932 ET

08-13-19 0913 ET

Mean = 25.0°C
(24.7-25.2°C)

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

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

10. Statistics: Statistics were performedaccording to methods prescribedby EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific
Software, McKinneyville, CA).
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TOXICITY TEST RESULTS (seeAppendix C forBench Sheets)

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

ConductedAugust 06-13.2019 using effluentfrom Outfall 101.

Test
Solutions

1 Percent Surviving
(time interval used - days)

(% Effluent) 1 1 2 3 4 5 6 7
Control, I .on
UV-treated

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, 10Q

Non-treated \ 100 100 100 100 100 100

Test Solutions
(% Effluent)

Mean Dry Weight (mg)
(replicate number)

1 2 3 4 Mean
Control,

UV-treated
0.734 0.755 0.702 0.756 0.737

10.7% 0.702 0.739 0.808 0.727 0.744
21.4% 0.817 0.812 0.857 0.754 0.810
42.8% 0.724 0.716 0.756 0.749 0.736
85.6% 0.807 0.756 0.820 0.710 0.773
100.0% 0.742 0.733 0.731 0.721 0.732
Intake 0.714 0.762 0.684 0.760 0.730
Control,

Non-treated | 0.788 0.737 0.713 0.818 0.764

Ids Value: > 100%
Permit Limit: 42.8%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.3 TUc

....

*TUa = 100/LCso: TUc = 100/ IC25
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TOXICITY TEST RESULTS (see AppendixC for BenchSheets)

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

Conducted August 06-13.2019 using effluent from Outfall 101.

Test
Solutions

(% Effluent)

PercentSurviving
(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
(% Effluent)

Reproduction (#young/female/7 days)
Data (replicate number)

11 2 3 4 5 6 7 8 9 10 Mean

Control J27 30 33 31 31 32 32 31 30 31 30.8

10.7% 33 29 28 33 33 32 32 33 32 30 31.5

21.4% 35 29 34 29 34 33 29 33 32 34 I 32.2
42.8% 30 34 36 36 34 35 33 34 33 37 I 34.2
85.6% 36 38 34 34 38 33 33 36 39 33 I 35.4
100.0% 39 36 38 35 35 37 35 37 38 41 I 37.1

IC2S Value: > 100%
Permit Limit: 42.8%

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

Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 2.3 TUc

*TUa= IOO/LC50: 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 August 06-13,2019 using water from Intake

Test
Solutions

(% Effluent)

Percent Surviving
(time interval used - days)

1 2 3 4 5 6 7

100Control 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Tfi^t Solutions
Reproduction (#young/female/7 days)

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

Control 31 34 33 27 30 31 30 32 29
•

31 30.8

Intake 34 35 33 32 32 33 31 33 32 32 32.7

IC2S 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 August 06-13,2019 0800 7 days KC1 0.69 g/L

Ceriodaphnia dubia August 06-13,2019 0912 7-days NaCl 1.10 g/L
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PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for UV-treated Pimephales promelas and Non-treated Ceriodaphnia dubia, Sequoyah Nuclear Plant (SQN), Effluent Outfall 101 and Intake
CD

00
performed August06-13,2019.

O Test Sample ID Temperature (°C> Dissolved Oxygen (mg/L) pH(S.U.) Conductance

(umhos/cm)
Alkalinity

(mg/LCaC03)
Hardness

(mg/LCaC03)
*Total Residual

Chlorine (mo/UCO
O

Initial Final Initial Final Initial Final
Control. 24.8 24,7 7.8 7.7 7.89 7.77 320 59 85

Nmhretted 24.7 - 25,0 24.6 - 24 9 7.7 - 7.9 7.5 - 7.9 7.83 - 7.99 7.62 - 7.95 306 - 326 58 - 60 84 - 88 .

Control, 24.8 24.7 8.1 7.7 7.98 7.75 324 59 85

3

IMlrcalcd 24 7 - 24.9 24.6 - 25.1 79-8.4 7.0 - 8.0 7.93 - 8.06 7.53 - 7.97 307 - 340 58 - 61 84 - 86 .

10.7%
24.9 24.7 8.1 7.6 7.99 7.72 309 - . _

5

24.8 - 24.9 24.5 - 24.9 7.8 - 8.4 7.0 - 8.0 7.95 - 8.06 7.52 - 7.95 292 - 326 - _ .

21.4%
24.9 24.7 8.1 7.6 7.99 7.71 292 . - _

1
24 8 - 24.9 24.5 - 24.9 7.8 - 8.4 7.0 - 8.0 7.96 - 8.06 7.49 - 7.91 276 - 304 . . „

42.8%
24.9 24.7 8.1 7.5 7.99 7.69 258 - - .

24.9 - 25.0 24.5 - 25.1 7.9 - 8.4 6.9 - 8.0 7.96 - 8.06 7.50 - 7.90 244 - 263 . - _

85.6%
25.0

24.9 - 25.0

24.7

24.4 - 24.8

8.2

8.0 - 8.4

7.5

7.0 - 8.0

7.98

7.92 - 8.06

7.67

7.50 - 7.88

187

182 - 190
• - -

100%
25.0 24.7 8.2 7.5 7.97 7.67 162 63 72 <0.10

24.9 - 25.0 24.6 - 24.8 8.0 - 8.4 6.9 - 8.1 7.93 - 8.06 7.47 - 7.88 157 - 170 61 - 65 64 - 76 <0.10 <0,I0

Intake
25.0 24.7 8.2 7.6 7.97 7.70 159 62 72 <0.10

24.9 - 25.0 24.4 - 25.0 8.0 - 8.4 6.9 - 8.1 7 93 - 8.06 7.57 - 7.87 154 - 166 61 - 63 68 - 80 <0.10 <0J0
Coalnil. 24.8 25.0 7.8 8.0 7.89 7.96 320 59 85

hfoo-lrcoicd 24.7 - 24.9 249 - 25.2 7.7 - 7.9 7.8 - 8.1 7.83 - 7.99 7.92 - 8.08 306 - 326 58 - 60 84 - 88 . _

10.7%
24.8 25.1 7.9 8.0 7.99 7.97 309 - - .

•5

•5

24.7 - 24.9 25.0 - 25.2 7.7 - 8.3 7.9 - 8.1 7.88 - 8.17 7.91 - 8.09 291 - 317 . . _ .

21.4%
24.8

24.7 - 25.0

25.0
24.9 - 25.2

7.9
7.8 - 8.3

8.0
79 - 82

7.99
7.91 - 8.14

7.97

7.91 - 8.09

293

277 - 309
- - -

42.8%
24.9 25.1 7.9 8.1 7.98 7.96 259 - - „

1 24.8 - 25.0 24.9 - 25.2 7.8 - 8.3 8.0 - 8.2 7.91 - 8.11 7.91 - 8.07 245 - 269 - . . _

85.6%
24.9 25.0 8.0 8.1 7.96 7,95 187 - - .

a 24.8 - 250 24.8 - 25.2 7.8 - 8.3 8.0 - 8.2 7.87 - 8.07 7.91 - 8.03 178 - 195 - _ . „

100% 25.0 25.0 8.0 8.1 7.95 7.93 161 63 75 <0.10
24 8 - 25.1 24.8 - 25.2 7.8 - 8.3 8.0 - 8.2 7.88 . 8.06 7.88 - 8.02 158 - 165 61 - 65 64 - 80 <0.10 <0.10

Intake
24.9 25.0 8.1 8.1 7.97 7,95 159 62 73 <0.IQ

24.7 - 25.1 24.9 - 25.1 7.9 - 8.3 7.9 - 8.2 7.91 - 8.06 7.90 - 8.04 152 - 169 61 - 65 68 - 80 <0.10 <0.10
♦Note: Total residual chlorine was performed on non-treated Outfall 101 andIntake samples.

Overalltemperature (UC)
Pimephales promelas
Ceriodaphnia dubia

Average Minimum Maximum
24.8 24.4 25.1
25.0 24.7 25.2



SUMMARY / CONCLUSIONS

Exposures to samples collected August 04 - 09,2019 from Outfall 101 resulted
in no toxic effects to fathead minnows or daphnids. The resultingIC25 values, for
both species,were>100percent. Exposure ofminnows anddaphnids to intake
samples resulted in no significant difference from the controls during this study
period.
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Appendix A

ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephalespromelas

Tests were conducted according to EPA-821-R-02-013 (October 2002) using four
replicates, each containing ten test organisms, per treatment. Test vessels consisted of500-
mL plastic disposable cups, each containing 250-mL oftest solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 (October 2002) using ten replicates,
each containing one test organism, per treatment. Test vessels consisted of30-mL
polypropylene cups, each containing 15-mL of test solution.

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephalespromelas

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

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphniadubia

None
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PHYSICAL AND CHEMICAL METHODS

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

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

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

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

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

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

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

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

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

QUALITY ASSURANCE

Toxicity TestMethods: All phases of thestudy including, butnot limited to, sample
collection, handling and storage, glassware preparation, test organism
culturing/acquisition and acclimation, test organism handlingduring test, and
maintaining appropriate test conditions wereconducted according to the protocolas
describedin this report and EPA-821-R-02-013. Anyknowndeviationswere noted
during the study and are reported herein.

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

1. Test Type: 7-daychronic tests with resultsexpressed as IC25 values in g/L KCl or NaCl.

2. Standard Toxicant: Potassium Chloride (KClcrystalline) for Pimephalespromelas.
Sodium Chloride (NaCl crystalline) for Ceriodaphnia dubia.

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalcsoftwareVersion 5.0was usedfor statisticalanalyses.
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Sequoyah Nuclear PlantBiomonitoring
August 06 -13,2019

Appendix B

Diffuser Discharge ConcentrationsofTotal Residual Chlorine,

Diffuser DischargeConcentrationsofChemicals Used to
Control Microbiologically Induced Corrosion and Mollusks

During Toxicity Test Sampling
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Date Sodium Towerbrom PCL-222 PCL-401 CL-363 Cuprostat-PF H-130M Nalco H-150M
Hypochlorite mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L

mg/L TRC Phosphate Copolymer DMAD Azole Quat mg/L Quat
TRC EO/PO

02/06/2005 - O.0042 0.028 0.010 - - - - -

02/07/2005 - <0.0116 0.028 0.010 - - - 0.007 -

02/08/2005 - O.0080 0.028 0.010 - - - - -

02/09/2005 - 0.0199 0.028 0.010 - - - - -

02/10/2005 - O.0042 0.028 0.010 - - - - -

02/11/2005 - 0.0155 0.028 0.010 - - - 0.007 -

06/05/2005 - 0.0063 - - - - - - -

06/06/2005 - 0.0043 - - - - - - 0.037

06/07/2005 - 0.0103 - - - - - - 0.037

06/08/2005 - 0.0295 - - - - - - 0.037

06/09/2005 - 0.0129 - - - - - - -

06/10/2005 - 0.0184 - - - - - - -

07/17/2005 - 0.0109 0.026 0.009 - - - - -

07/18/2005 - 0.0150 0.026 0.009 - - - - 0.036

07/19/2005 - 0.0163 0.026 0.009 - - - - 0.036

07/20/2005 - 0.0209 0.026 0.009 - - - 0.014 0.036

07/21/2005 - 0.0242 0.026 0.009 - - - - -

07/22/2005 - 0.0238 0.054 0.018 - - -
0.014

-

10/30/2005 - 0.0068 - - - - - - -

10/31/2005 - 0.0112 - - - - - - -

11/01/2005 - 0.0104 - - - - - - 0.035

11/02/2005 - 0.0104 - - - - - - 0.036

11/03/2005 - 0.0117 - - - - - - 0.036

11/04/2005 - 0.0165 - - - - - -
0.035

11/14/2005 - 0.0274 - - - - - - -

11/15/2005 - 0.0256 - - - - - - -

11/16/2005 - 0.0234 - - - - - - -

11/17/2005 - 0.0231 - - - - - - -

11/18/2005 - 0.0200 - - - - - - -

11/19/2005 -
0.0116 - - - - - - -
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Date Sodium Towerbroni PCL-222 PCL-401 CL-363 Cuprostat-PF H-130M Nalco H-150M MSW
Hypochlorite mg/L mg/L mg/L mg/L mg/L mg/L 73551 mg/L 101

mg/L TRC Phosphate Copolymer DMAD Azole Quat mg/L Quat mg/L
TRC EO/PO Phosphate

11/12/2006 - 0.0055 - - - - - - - -

11/13/2006 - 0.0068 - - - - - - 0.037 -

11/14/2006 - 0.0143 - - - - - - 0.037 -

11/15/2006 - 0.0068 - - - - - - 0.037 -

11/16/2006 - 0.0267 - - - - - - 0.037 -

11/17/2006 -
0.0222

- - - - - - - -

11/26/2006 - 0.0188 - - - - - - - _

11/27/2006 - 0.0138 - - - - - - - -

11/28/2006 - 0.0120 - - - - - - - -

11/29/2006 - 0.0288 - - - - - - - -

11/30/2006 - 0.0376 - - - - - - - _

12/01/2006 - 0.0187
- - - - - - - -

05/28/07 - - - - - - - - - 0.015
05/29/07 - - - - - - - - 0.036 0.015
05/30/07 - 0.0084 - - - - - 0.017 0.036 0.015
05/31/07 - 0.0103 - - - - - - 0.036 0.015
06/01/07 - 0.0164 - - - - - 0.017 0.036 0.015
06/02/07 - 0.0305

- - - - - - - 0.015

12/02/07 - 0.0241 - - - - - - _ -

12/03/07 - 0.0128 - - - - - _ _ _

12/04/07 - 0.0238 - - - - - - - -

12/05/07 - 0.0158 - - - - . - - -

12/06/07 - 0.0162 - - - - - _ _ _

12/07/07
- 0.0175

- - - - - - -

04/13/08 - 0.0039 - - - _ _ _ _ _

04/14/08 - 0.0124 - - - - - _ _ _

04/15/08 - 0.0229 - - - - . _ _ _

04/16/08 - 0.0143 - - - - _ _ _ _

04/17/08 - 0.0120 - - - _ _ _ _ _

04/18/08 - 0.0149
- - - - - - " -

10/26/08 - 0.0260 - - - . - _ _ _

10/27/08 - 0.0151 - - - _ _ 0.017 _ _

10/28/08 - 0.0172 - - - - - - 0.041 -

10/29/08 - 0.0154 - - - - - 0.018 0.041 0.030
10/30/08 - - - - - - - - 0.041 0.030
10/31/08 - 0.0086 - - - - - -

0.041 0.030
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Date Sodium Towerbrom PCL- PCL-401 CL-363 Cuprostat H-130M Nalco Spectrus H-150M MSW Floguard
Hypo mg/L 222 mg/L mg/L -PF mg/L mg/L 73551 CT1300 mg/L 101 MS6236
chlorite TRC mg/L Copoly DMAD Azole Quat mg/L mg/L Quat mg/L mg/L
mg/L Phos mer EO/PO Quat Phos- Phosphate
TRC phate phate

10/31/10 - - - - - - - - - - - -

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

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

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

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

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

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

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

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

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

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

05/06/2011 - 0.0089 - - - - - - - - - -

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

11/07/2011 - 0.0225 - - - - - - - - - -

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

11/09/2011 - 0.0239 - - - - - - - - - -

11/10/2011 - 0.0242 - - - - - - - - - -

11/11/2011
-

0.0231
- - - - - - - - - -

05/06/2012 - - - - - - - - - - - -

05/07/2012 - - - - - - - - - - - -

05/08/2012 - - - - - - - - 0.041 - - -

05/09/2012 - 0.0145 - - - - - - 0.041 - - -

05/10/2012 - 0.0298 - - - - - - 0.041 - - -

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

08/12/2012 - - - - - - - - - - - 0.029
08/13/2012 - 0.0256 - - - - - 0.028 0.037 - - 0.029
08/14/2012 - 0.0209 - - - - - - 0.037 - - 0.029
08/15/2012 - 0.0279 - - - - - 0.028 - - - 0.029
08/16/2012 - 0.0076 - - - - - - - _ _ 0.029
08/17/2012 - 0.0446 - - - - - - - - - 0.032

05/12/2013 - 0.0099 - - - - - - _ _ _ _

05/13/2013 - - - - - - - - - _ 0.064
05/14/2013 - 0.0091 - - - - - 0.039 - - - 0.064
05/15/2013 - 0.0096 - - - - - 0.039 - - - 0.064
05/16/2013 - 0.0229 - - - - - - - - - 0.032
05/17/2013 - 0.0063 - - - - - - - - - 0.032

09/15/2013 - - - - - - - - - - - 0.03
09/16/2013 - 0.0072 - - - - - - 0.0379 - - 0.03
09/17/2013 - 0.0107 - - - - - 0.036 0.0379 - - 0.03
09/18/2013 0.0217 - - - - - 0.036 0.0379 - - 0.03
09/19/2013 - 0.0172 - - - - - - - - - 0.03
09/20/2013

- 0.0173
- - - - - - - - -

0.03
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Date Sodium
Hypo
chlorite
mg/L
TRC

Towerbrom
mg/L
TRC

PCL-
222
mg/L
Phos
phate

PCL-401
mg/L

Copoly
mer

CL-363
mg/L
DMAD

Cuprostat
-PF mg/L
Azole

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
05/06/2014
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

-

-

-

08/09/2015
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
05/16/2016
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
0.03

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 Towerbrom Floguard Spectrus BD1500 Nalco Spectrus Floguard
mg/L MS 6237 mg/L 73551 CT1300 MS6236
TRC mg/L Quat mg/L mg/L mg/L

Phosphate/Zinc EO/PO Quat Phosphate

07/23/2017 - - -

07/24/2017 0.0124 0.04/0.01 -

07/25/2017 0.0081 0.04/0.01 -

07/26/2017 0.0232 0.04/0.01 0.03
07/27/2017 0.0179 - -

07/28/2017 0.0296
-

0.03

5/13/2018
5/14/2018
5/15/2018 0.0229 0.030 0.0275
5/16/2018 0.0159 0.030 0.0275
5/17/2018 0.0133 0.030 0.0275
5/18/2018

10/07/2018 - - - _

10/08/2018 0.0221 - - 0.02852
10/09/2018 0.0098 - 0.0332 0.02852
10/10/2018 0.0187 0.031 0.0332 0.02852
10/11/2018 0.0200 0.031 - 0.02852
10/12/2018 0.0187 0.031

- 0.02852

04/28/2019 - - - __

04/29/2019 0.0069 0.047 - -

04/30/2019 0.0109 0.047 . -

05/01/2019 0.0196 - - _

05/02/2019 0.0341 - . -

05/03/2019 0.0281 0.047
-

08/04/2016 - _ _ _

08/05/2019 0.0227 0.047 _ 0.02852
08/06/2019 0.0071 - 0.0332 0.02852
08/07/2019 0.0117 0.047 0.0332 0.02852
08/08/2019 0.0142 - 0.0332 0.02852
08/09/2019 0.0078 0.047

- 0.02852

Page 19 of 90



Page 20 of 90

Sequoyah Nuclear Plant Biompnitoring
August 06-13.2019

Appendix C

Chain ofCustody Recordis and
Toxicity Test Bench Sheets



Client: TVA

*groject Name: Sequoyah NPToxicity

&0. Number: N/A

(Facility Sampled: Sequoyah NP
<o
<SPDES Number: TN0026450

BIOMONITORING CHAIN OF CUSTODY RECORD

Delivered By (Circle One):

FedEx UPS Bus

Other (specify): 5 j/vt

General Comments:

Page_l_of_l_

Client CTIS

Collected.^- _^ ^*rH*> , J^t i^or.

EnvironmentalTesting Solution, Inc.
351 Depot Street.

Asheville, NC

28801

Phone: 828-350-9364

Fax: 828-350-9368

Field Identification /
SampleDescription Grab/Comp. Collection Date/Time

Container
Number &
Volume
Collected

Flow

(MGD)
Rain Event?

(Mark as Appropriate) Laboratory Use
Start

SQN-IOl-TOX Comp

SQN-INT-TOX Comp

Relinquished By (Signature):

ZeC^C***?}' £t'
T>/*

/2A.J2&A.

End

Jj^gt l(2.5gal)

? -f- *•[
1(2.5gal)

€r

Yes

1127.U l/

\ fJl.JL is*

IfYcsf
Inches

JJ3

Sample Custody- Fill In From Top Down

No Trace ETSLog
Number

[qoeos.o*

faoaos.oo

Arrival Temp.

?_.>>-c

u(r<-

By Time

* \V&

i
v\*&

*yt Cjsto^ ssavSi ti*T*cr* SAn/vjes *te.c£ive i
Date/Time ReceivedBy (Signature): Date/Time 0

\&fc ^ULL^?'f-l't CP&IOS 0%-£>£-'/<? d <% 'tf»«r-rr

p%^-)jmn^yi _ EtS Qg-OS-^ "*ho Cr

Instructions: Cients should fill in all areas except those in the "Laboratory Use" block. Biomoniloring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
never be trozen). The hold time for each sample is 36 hours from the lime ofcollection. Therefore, please collect and ship in such away that the laboratory will receive the samples with ample time to initiate
testing within that timeframe. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.



Whole Effluent Sample Receipt Log Paee_£3

♦Sampletemperature performed using Sample RecelvingThermorneter. SN160928622

SOP 64 - Exhibit 64.2. revision01-03-1 ?



Client: TVA

project Name: Sequoyah NPToxicity
Q> __

bJ_
.0. Number: N/A

CO

facility Sampled: Sequoyah NP

<WPDES Number: TN0026450

Collected By. K^^o****** , Qblc JTboK

BIOMONITORING CHAIN OF CUSTODY RECORD

Environmental Testing Solution, Inc.
351 Depot Street

Asheville, NC

28801

Phone: 828-350-9364

Fax: 828-350-9368

DeliveredBy (CircleOne):

FedEx UPS Bus

Other (specify): 5&/*c^
General Comments:

Page_l_of_l_

Client CTIS

Field Identification 7
SampleDescription Grab/Comp. Collection Date/Time

Container
Number &
Volume
Collected

Flow

(MGD)
Rain Event?

(Mark as Appropriate) Laboratory Use

SQN-101-TOX Comp

SQN-INT-TOX Comp

Relinquished By (Signature):

-VvJ/^

£^J&X

Start End

®Ob&0 l(2.5gal) n%~v»

1(2.5 gal) H2?,1t>

Yes IfYes,
Inches

Sample Custody - Fill In From TopDown

No

i/

S

Trace ETSLog
Number

\WHSWb

M(»0W?

Arrival Temp.
(°C)

l-S'C

t.\'CL

By

*

A

Time

w*

«**

Appear*
ance

-*-

Date/TimteDate/Time Received By (Signature):

7-7-11 Po^Oo cr
O^V)-/? r3:Mri*r\^

M*s/~
^TS

Q<%-Q*?-/9' #50}*r
oft-ffv-tf <»iS cr

nevaSLnl^enoSISlr "" T* e?' «Tfa "? "Laborato,y V*8" block- Biomoniloring samples are preserved by storing them between 0°C and 6°C and shipping them in ice (samples should
teXwi^testing witnin mat timeframe. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.



Whole Effluent Sample Receipt Log Page_£f}

13 mple Re ceivingThermometer: SN16092862
0)
to

Date

Received

Time

Received

Received

by

Received

from

'Sample

Temp. (°C)
Project

number

Sample

number
Sample name and description State Comments

08-07-19 0841 K. Keenan Fed - Ex 1.4 14412 190807 .01 ALCOA - 005 NC

O
08-07-19 0841 K. Keenan Fed - Ex 1.4 14412 190807 .02 ALCOA - 013 NC

to
08-07-19 0948 K. Keenan Fed - Ex 2.2 14414 190807 .03 Allen SS-006 NC

o 08-07-19 0948 K. Keenan Fed - Ex 0.6 14415 190807 .04 Apex WRF NC
08-07-19 0918 K. Keenan Fed - Ex 0.4 14416 190807 .05 Belews Creek SS - 006 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14417 190807 .06 Daikin NC
08-07-19 0948 K. Keenan Fed - Ex 1.8 14418 190807 .07 Dallas WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14419 190807 .08 Durham County NC
08-07-19 0948 K. Keenan Fed - Ex 5.8 14420 190807 .09 Enfield WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 1.6 14421 190807 ,10 James Loughlin WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.3 14422 190807 .11 McGuire NS - 005 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14423 190807 .12 North Can/ WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 5.8 14424 190807 .13 Scotland Neck WWTP NC
08-07-19 0948 K. Keenan Fed- Ex 0.3 14425 190807 .14 Western Wake WRF NC
08-07-19 09'! 8 K. Keenan Fed - Ex 0.5 14426 190807 .15 Wilson WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 5.7 14427 190807 .16 Mayo Steam Electric Plant NC
08-07-19 0948 K. Keenan Fed - Ex 0.9 14428 190807 .17 Washington WWTP NC
08-07-19 0948 K. Keenan Fed - Ex 0.3 14429 190807 .18 Woodlake Yacht Club NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14430 190807 .19 McGuire NS-001 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14431 190807 .20 McGuire NS - 002 NC
08-07-19 0948 K. Keenan Fed - Ex 0.4 14432 190807 .21 PCSPhosphate, Inc. NC
08-07-19 0948 K, Keenan Fed - Ex 0.6 14433 190807 .22 Morehead City WWTP NC
08-07-19 1020 J. Sumner UPS 1.3 14434 190807 .23 South CaryWWTP NC
08-07-19 1056 K. Keenan M.Cihelka 0.1 14435 190807 .24 Waynesville WWTP NC
08-07-19 1237 J. Sumner Dash Courier 1.2 14436 190807 .25 OWASA NC
08-07-19 1312 J. Sumner A. Coates 0.4/0.6 14390 190807 .26 Eastman - Blend TN
08-07-19 1312 J. Sumner A. Coates 0.9/0.8 14390 190807 .27 Eastman - Riverwater TN
08-07-19 1345 J. Sumner TVA Courier l.S 14391 190807 .28 TVA- Sequoyah Nuclear Plant - 101 TN
08-07-19 1345 J. Sumner TVA Courier 1.1 14391 190807 .29 TVA - Sequoyah Nuclear Plant - Intake TN
08-07-19 1051 K. Keenan K. Deaver 3.1 14389 190807 .30 Marion WWTP NC

SOPG4 - Exhibit G4.2, revision 01-03-12



Client; TVA

TBroject Name: Sequoyah NP Toxicity
£ 'y.O. Number: N/A
or

facility Sampled: Sequoyah NP

BIOMON1TORING CHAIN OF CUSTODY RECORD

Delivered By (CircleOne):

FedEx UPS Bus

Other (specify): 5oc\^C-
Genera] Comments:

Page_l_of__l_

Client CTIS

SlPDES Number: TN0026450

Environmental Testing Solution, Inc.
351 Depot Street

Asheville, NC

28801

Phone: 828-350-9364

Fax: 828-350-9368CollectedBy:ctedBy- "}M'r *s«w^'' c-, uz*i>inx>/;&

Field Identification /
Sample Description

SQN-10I-TOX

SQN-INT-TOX

Grab/Comp.

Comp

Comp

Relinquished By (Signature):

-w£>

8<\jkj~,

Collection Date/Time

Sun End

0700 ObOO
SS. Jfe.

Oloo Ot>o°

Container
Number &.
Volume
Collected

CUftSgal)
1&

1(2.5gal)

Flow

(MGD)

n&-**

f731^

Yes

Rain Event?

(Mark as Appropriate)
lfYes,
Inches

No

\X

l/

Trace

Sample Custody - Fill In From Top Down

Date/Time Received By (Signature):

Laboratory Use

ETSLog
Number

\qoe/yM%

V*UflD«l.»£>

ArrivalTemp.
(8Q

n. v.v» t.i

4.CTC

By

!N

fi

Time

shN.V

e>>6

Appear
ance

*

ft CoSTOte* SftMS l»*TKS; .SftHfigS *&£h>e *
Date/Time

jgfryw <0>&*>**r&A JI/.SL Strive
o%-(?9-/7 g^/r-tr

C#***f R:lf€<T 4^=^ £vs Of- tr\'%\ *&& **•

neveTbtrtzenT?Stillfj^^fLTZ r LS°T,y r^ bl<?Ck- Btomontortag-mpta. are preserved by storing them between 0°C and 6°C and shipping them in ice<samples should
| testing within that timeframe. Samples shipped overnight on I-r.day via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.



J
CD

K>
O

o

CO
o

WholeEffluentSampleReceiptLogPage.

♦SampletemperatureperformedusingSampleReceivingThermometer:SN160928622
Date

Received

Time

Received

Received

by
Received

from

♦Sample

Temp.(°C)
Project

number

Sample
numberSamplenameanddescriptionStateComments

08-09-190936K.KeenanUPS0.814434190809.01SouthCaryWWTPt4C
08-09-190940K.KeenanFed-Ex0.814414190809.02AllenSS-006NC

————___—

08-09-190940K.KeenanFed-Ex2.314415190809.03ApexWRFNC
08-09-190940K.KeenanFed-Ex0.914417190809.04DaikinNC
08-09-190940K.KeenanFed-Ex0.714418190809.05DallasWWTPNC
08-09-190940K.KeenanFed-Ex5.814420190809.06EnfieldWWTPNC

-----

08-09-190940ItKeenanFed-Ex0.314421190809.07JamesLoughlinWWTPNC
08-09-190940K.KeenanFed-Ex0.814422190809.08McGuireNS-005NC
08-09-190940K+KeenanFed-Ex0.914423190809.09NorthCaryWWTPNC
08-09-190940K.KeenanFed-Ex5.814424190809.10ScotlandNeckWWTPNC
08-09-190940K.KeenanFed-Ex0.614425190809.11WesternWakeWRFNC
08-09-190940K.KeenanFed-Ex0.314426190809.12WilsonWWTPNC
08-09-190955K.KeenanM.Stone1.314435190809.13WaynesvilleWWTPNC
08-09-191230K.KeenanTheLewisCo.3.414416190809.14BelewsCreekSS-006NC
08-09-191240J.SumnerA.Coates0.9/114390190809.15Eastman-BlendTN
08-09-191240J.SumnerA.Coates0.6/0.514390190809.16Eastman-RiverWaterTN
08-09-191315J.SumnerTVACourier1.7/1.614391190809.17TVA-SequoyahNuclearPlant-101TN
08-09-191315J.SumnerTVACourier4.014391190809.18TVA-SequoyahNuclearPlant-IntakeTN
08-09-191316K.KeenanK.Deaver2,514389190809.19MarionWWTPNC
08-09-191345J.SumnerDashCourier2.714436190809.20OWASAHC



Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000,0)
Species: Pimephales promelas

Client: Tennessee Valley Authority County: Hamilton
Facility: Sequoyah Nuclear Plant Outfall: 101
NPDES#: TN0026450
Project #: t*te\\

Comments:

Page I of7

Dilution preparation information
Dilution prep(%) 10.7 21.4 42.8 85.6 100 Each concentration was UV-treated
Effluentvolume(mL)
Diluent volume (mL)

267.5

2232.5

535

1965

1070

1430

2140

360

2500 for 2 minutes to remove pathogenic
Interferences.

Total volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information:
Organism source: In-house culture Randomizing template: 6«£&sl
Age: <24-hoursoId Incubator number and

shelf location: 1£
Spawn date: sv-aivrt ArlemiaCHM number: CHM1048
Hatch dates and times:

o**ota«A o«Sb
Drying informationfor
determination:

weight

Transfer vessel information: pH= &XL. S.U.
Temperature = M\£ °C

Date/Time in oven: o&*i&»i* ©8*0
Initial oventemperature: loft *C

Average transfer volume: <0,25mL Date / Time out ofoven: fti-A*rt cad
Final oventemperature: loft-C
Total drying time: *V4-Ai>oAA

Daily feeding and renewal information:
Day Date Morning feeding Afternoon feeding

Time Analyst Time Analyst

08-06-19

08-07-19

08-08-19

08-09-19

08-10-19

08-11-19

08-12-19

ObOV)

_QV*fcSL_

OW!*b

QioOb

G%ofe

moo

fcv*o

t
*•
•*
*•

08-13-19 •#-

nob

mab

re»*c>

itoo

VbOQ
\btrt

noo

K-
•#r
hr
•*

__

*•

Control information: CM-taaPstefc>
% Mortality:
Average weight per initial larvae:
Averageweight per surviving larvae:

on.
&.TVI
onvt

Page 27 of 90

Test initiation,
renewal, or
termination

Time Analyst

ofs»4
_otM
'CPitTL-

ttVU\
(ftSQ

fftto

0*&»
o\At>

*

t
*
*•
*•
*
*-

Acceptance criteria

£20%

& 0.25mg/larvae

Sample numbers used

Outfall 101 Intake

HodCS.QS flolps.ofa

iWos.flS rtoios.oi

1^04(ft- \Kc i^ojci.ta

\\<*ti.Tl ttb£<n.Tfl

\\*tiA. a i^o&p^.ifr
vu>i<fl.vT rtom aft
woffli.fi flt>&o'U&

Summary oftest endpoints.
7-day LC50
NOEC
LOEC

•>»*>7.
Id07.

AioaJL
CbV

IC25
>loo7.

2ML.

MHSW
batch
used

Ag.Q\-rtft
Mm-At
ol^S-ft A

ot<frftA
ot-gvrt
oi-oi-A
oi-fvrt

SOP AT20 - Exhibit AT20.3, revision 11-01-14



Page 2 of7

Species: Pimephales promelas
Client: TVA / Seauovah Nuclear Plant Outfall 101. UV-treated Date: 08-06-19

Survival and Growth Data

Day CONTROL 10.7% 21.4%

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

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

1
/TJ to to to «0 /o to /o 10 to 10 /0

2
(0 to <0 /o tb to (D /o ID (0 to tD

3
10 lb 10 10 (0 (0 «& ro /0 '0 to 10

4
/b >o IO /o /D /ft to <0 • 0 to to to

5
/o '0 to lb to ro to /O /6 /0 to '0

6
10 10 10 10 10 to 10 to /o to /o /o

7
Ifc /o to /o jo '0 /o /D /0 /o /T) '0

A = Pan weight (nig)
TravcoJorcodc:: (Tlflo.C.rt-Via
Analvst: HfiS u
Date: 07.3I.H

IH.5">m°i H.I7 15.56 13.11 15.76 15.3a 13.57 /6.I3 IH.55 IH./H KM

B= Pan + Laipe weight (mg)
Analyst: fdj

ft.

2/.<M zi.h «./! Za(S 23/S 25Wo z^^H Z.43o ZL&t i2.n 22.33

C = Larvae weight (nig) = B - A

Hand calculated.
Analyst: A

-».<* •\.tiX l.Ste l.Ort. i.VS e.oS i-n r.h &.<CL g.Vl i.sM

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

Hand calculated.
Analyst: yt *o* 10' 0' 0*

•

0 5' 0* 0'

Average weight per
initial number of
larvae (mg)

Percent reduction
from control (%) o.'jyA O.T4M -\.o 1. 0-&10 -V*7.

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

Comments:
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Species: Pimephales promelas
Client: TVA / Seauovah Nuclear Plant Outfall 101, UV-treated Date: 08-06-19

Survival and Growth Data
Day 42.8% 85.6% 100%

M N O p Q R s T u V w X

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

1
<0 ID to to to to to '0 to to to '0

2
10 10 to to to to to to to to to '0

3
10 10 to /o 10 to 10 to 10 to to 10

4
10 ID to to <0 10 to to to 10 to to

5
»t> ib 10 ft> »0 (0 tTi to /o to 10 10

6
ID 10 to 10 to to to ID /o 10 tfc to

7
JO /O /o to to to to to to fo to lb

A=Panweight(mg)
Tray color code:: (VtaeM-^
Analyst: ~5 v
Date: 07.31* I ^

IM |5.6»7HM 15.37 1533 15.47 /6.00 MSI /5.S7W.70 I5.S3IWI
B« Pan +Larvae weight (mg)
Analvst: HP
Date: 0&)&rf

23-33 22.03 a.fc &4b Z3.V0 2S.<8 Itf-ZO H4H 2S2c| 22-03 23. IH Z.U2.

C= Larvae weight (mg) = B- A

Hand calculated. .j
Analyst: Q\

>v\ n.iu n.s>o n.*^ £.<n -\.s<» g.ao n.io 1.AX -»••» 1.%\ 1.1\

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

Hand calculated. .
Analyst: V\ O*

§

o o' ; 0*
Average weight per
initial number of
larvae (mg)

Percent reduction
from control (%) o.-tt>fe o.vl. o.Ttlj -S.o7. 0.131 o.T 7.

Comment codes: c * clear, d » dead, fg= fimgus, 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

Species: Pimephales promelas
Client: TVA / Seauovah Nuclear Plant. Outfall 101. UV-treated Date: 08-06-19

Survival and Growth Dater
Day 100% Intake Control - Non-treated

Y z AA BB CC DD EE FF GG HH 11 JJ
0

10 10 10 10 10 10 10 10

1
to ID 10 «0 to 10 10 «0

2
10 to /o to 10 10 (0 10

3
10 to 10 JO 10 to 10 to

4
/o to to '0 110 ID to to

5
ID (0 to to 10 to to to

6
10 to 10 to to ID • 0 10

7
/o fb 10 10 /o /o /o lO

A = Pan weight (mg)
Tray color code:: l*VXG£fvte
Analvst: TS °
Date: a7.3M«*

IH.W 16.1* 16.51 ia.« \b.0°i I5M&w H6G>

B= Pan + Larvae weight (mg)
Analyst MJ
Date: mi^J°l

21.61 n.<H #4& 2o,S8 &n tn.-eo 25.11 ZZ-5^

C = Larvae weight (mg) = B - A

Hand calculated. .Analvst: |j\
n.«* i.wt u.%4 l.uo n.*8 •van -v\2» 8»\S

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

Hand calculated.
Analvst: yi

^

?
r*f

0* o* °* 1
V

0*

Average weight per
initial number of
larvae (mg)

Percent reduction
from control (%) 6."M)0 0.^7. o."\u»«A Nirs

Commentcodes: c = clear, d = dead, fg = flingus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:

Page 30 of 90 SOP AT20 - Exhibit AT20.3, revision 11-01-14



o

to
o

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

Pimephales promelas Chronic Whole Effluent Toxicity Test
EPA-82I-R-02-013, Method 1000.0

Quality Control
Verification of Data Entry, Calculations,and StatisticalAnalyses

.. Environmental Testing Solutions, Inc.
I'rojccl number: 14391

N'ol torComnlnncc Asii-sxnicnl, Inlv-m.ilLul-urjlorv OC
Ointmlrafina (%) lltDllulc Inliul number ,4

lanar

Final numl.arnrianaK A - I'm wriaht IntM D -Pan- (-mar
nclshl (oik)

Larvae wily hi (mm
•0-A

Writtl,us«nl,ln«
number otbrVM Ima)

.Mran Mlffcil
Sun!,Inn numlxr of

Ian «(mcl

Liu1 [[idem nf I arlatlon

.-~..n,.,„,|V.l

Wright / Inlllil numb,-'
i>riarru«|mai

Mean mnlia)

IV.I
Mtanw.lqhl,

Initial number n|
brant (mill

Coefficient nl Pcrirnl ntlucllnn Innn

,.in(r>,l IV.f

Control,
Non-Iremed

cc 10 10 10 09 23 97 7.88 07SS

0.764 6.2

078S

100.0 0.764 6.2 Not applicable
DD 10 10 15.43 22.80 737 0.737 0 737
IX 10 10 15 98 21 II •} 13 0.7IJ 0.713

10 10 net 22 84 5 1? 0,818 0SI8

Control,
UV-trcaied

A 10 10 14.59 21 93 7 34 0.734

0.737 34

0.734

100.0 0.737 3.4 Nol aptilintble
11 10 10 tJ 39 21 94 755 0 755 0755
C 10 10 1-1.17 21 19 7.02 0.702 0702

10 10 15.56 23.12 7 56 0.756 0.756

10.1%

F. 10 10 13.11 20 13 7.02 0702

0.744 6.1

0 702

100.U 0.744 6.1 -1.0
F 10 10 15 70 23.15 7 39 0 739 0 739

10 10 1532 23.40 808 0,808 O.SOS
10 13.57 20 84 7 27 0.727 0 727

21.4%

1 10 10 ]•-. 13 24 30 8.17 0.S17

0SI0 52

0817

100.11 04110 5.2 -9.9
.1 10 10 14 55 22 67 S 12 0.812 0.812
K 10 10 14 14 22 71 8.57 0.857 OS57
L 10 10 14 79 22 33 7 54 0.754 0 754

42,8Vo

M 10 10 1'; 09 23.33 724 0.724

0 736 2.6

0.724

100.11 0.736 2.6 0.1
N 11, 10 15 G7 22 83 7 16 0.716 0 716
O 10 10 14.26 21 82 756 0751. 0 756
P 10 10 15.37 22 86 7 49 0.749 0 749

85,6%

0 to 10 1531 2340 E07 0.107

0.773 6.5

0.907

100.11 0.773 6.5 •5.0
R 10 10 15 47 23.03 7 56 0756 0.756
S 10 10 16 00 24 20 8.20 0820 0S20
T 10 10 14.57 21 67 7 10 0 710 0.710

100%

II 10 10 1567 23 29 742 0 742

0.732 1.2

0 742

100.0 0.732 1.2 0.7
V 10 10 N 70 22 03 7.33 0.733 0.7J3
w 10 10 I5.B3 23 14 7.31 0 731 0.711
X 10 10 II 01 21.22 721 0 721 0.721

100% Intake

Y 10 10 1J 4S 21 62 7 14 0.714

0.730 5.2

0 714

100.0 0.130 5.2 0.9
z 10 10 15 32 22 94 7.63 0 762 0 762
AA 10 10 15 59 22 43 6 8.1 0.684 0.084
B0 10 10 12 0B 2058 7 60 0 71,0 0.760

OiMfuM 101:
Dunncll's MSD value:
I'MSO:

Intake.

Dunned'.1, .MSI) v..liic:
I'MSD:

MSD - Minimum Siynificanl Difference
Percent MinimumSignificantDifference
PMSDis a measureof lest precision TIM I'MSDis tin;minimum percentdifference betweenthe control and treatment thaicanbedeclaredsiaiistically si[;nific.inNn a vuliolc effluenttoxicity test.

Umer PMSD bound determined by USEPA (lOih percentile) • 12%
Upper PMSD bound deterntined by USEPA (9tHlipercentile) •» 30%

Lower andupper I'MSD bounds wore determined from ilia lOih andWill percentile, respectively, ofI'MSD datafrom El'A's WET Inlet laboratory Vniiabiliiy Siudy (USEPA, 2001a, USEPA. 20011))

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

Statistical Analyses
EMrtrammntalDKtIng Sotuilotu. Inc.

Start Date:
End Date:
Sample Date:
Comments:

8/6/2019
8/13/2019
August 2019
UV-treated

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

Conc-%
Non-Control
UV-Control

10.7
21.4
42.8
85.6
100

Intake

0.7880
0.7340
0.7020
0.8170
0.7240
0,8070
0,7420
0.7140

.7370

.7550
7390
8120
7160
7560
7330
7620

0.7130
0.7020
0.8080
0.8570
0.7560
0.8200
0.7310
0.6840

0.8180
0.7560
0.7270
0.7540
0.7490
0.7100
0.7210
0.7600

Transform: Untransformod

TVA/SON Outfall 101
DMR-Dlscharge Monitoring Report
PP-PImephales promelas

Conc-% Moan N-Moan Moan Mm Max CV%
1-Tailed Isotonic

t-Stat Critical MSD Mean N-Moan
Non-Control 0.7640
UV-Control 0,7368

1.0370
1.0000

10.7 0.7440 1.0098

21.4 0.8100 1.0994

42.8 0.7363 0.9993

85.6 0.7733 1.0495

100 0.7318 0.9932

Intake 0.7300 0.9908

0,7640 0.7130 0,8180

0.7368 0.7020 0.7560

0.7440 0.7020 0.8080

0.8100 0.7540 0.8570
0.7363 0.7160 0.7560

0.7733 0.7100 0.8200

0.7318 0.7210 0.7420

0.7300 0.6840 0.7620

6.242 4
3.433 4 • 0.7636 1.0000
6.097 -0.290 2.410 0.0602 0.7636 1.0000
5.237 -2.933 Z410 0.0602 0.7636 1.0000
2.616 0020 2,410 0.0602 0.7548 0.9BS4
6.519 -1.462 Z410 0.0602 0.7548 0.9884
1.178 0.200 £410 0.0602 0.7318 0.9583
5.184

Auxiliary Tests Statistic Critical Skew Kurt
Sbapiro-Wilk's Test indicates normal distribution (p > 0.01)
Bartlett's Test indicates equal variances (p = 0,14)
The control means are not significantly different (p = 0.35)

0.98227
8.29282
1.00968

0.884
15.0863
2.44691

-0.0549 0.05938

Hypothosis Tost(1-tail, 0.05) NOEC LOEC ChV TU MSDu MSOp MSB MSE F-Prob df
Dunnett's Test
Treatments vs UV-Control

100 >100 1 0.06018 0.08169 0.00376 0.00125 0.03768 5.18

Point % SD
Linear Interpolation (200 Rosamplos)

96% CL(Exp) Skew
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
August 06-13,2019

Environmental Testing Solutions, tnc

StatisticalAnalyses

Test ID: PpFRCR Sample ID:
Lab ID: ETS-Envir. Testing Sol. Sample Type:
Protocol: FWCHR-EPA-821-FW)2-013 Test Species;

Start Date: 8/6/2019
End Date: 8/13/2019
Sample Date: August 2019
Comments: UV-treated

Larval Fish Growth and Survival Test-7 Day Growth
TVA / SQN Outfall 101, Intake
DMR-Discharge Monitoring Report
PP-Pimephales promelas

Conc-%
Non-Control 0.7880 0.7370 0.7130 0.8180
UV-Control 0.7340 0.7550 0.7020 0.7560

10.7 0.7020 0.7390 0.8080 0.7270
21.4 0.8170 0.8120 0.8570 0.7540
42.8 0.7240 0.7160 0.7560 0.7490
85.6 0,8070 0.7560 0.8200 0.7100
100 0.7420 0.7330 0.7310 0.7210

Intake 0.7140 0.7620 0.6840 0,7600

Transform: Untransformod
Conc-% Mean N-Mean Mean
Non-Control 0.7640 1.0370 0.7640

0.7368
0.7440
0.8100
0,7363
0.7733
0.7318
0.7300

UV-Control
10.7
21.4
42.8
85.6
100

Intake

0.7368
0.7440
0.8100
0.7363
0.7733
0.7318
0.7300

1.0000
1.0098
1.0994
0.9993
1.0495
0.9932
0.9908

Min
0.7130
0.7020
0.7020
0,7540
0.7160
0,7100
0.7210
0.6840

Max
0.8180
0.7560
0.8080
0.8570
0.7560
0.8200
0.7420
0.7620

CV%
6.242
3.433
6.097
5.237
2.616
6.519
1.178
5.184

N
4
4
4
4
4
4
4
4

t-Stat
1-Tailed

Critical MSD

0.297 1.943 0.0442

AuxiliaryTests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test Indicates equal variances (p = 0.53)
The control means are not significantly different (p = 0.35)

0.90546
2.23896
1.00968

0.749
47,4683
2.44691

-0.5072 -1.3732

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences
Treatments vs UV-Control

0,04422 0.06002 9.1E-05 0.00104 0.77677 1.6

Dose-Response Plot

w.a:

0.8 ;^_^__T^^^_T_^
07 - X JL ^"Sc"" X """ft y

jz 0.6^
2 0.5 i
O
& 0-4 :
Q
N 0.3 {

0.2 \
0.1 i

0^

1-tail, 0.05 level
of significance

e
c

c
o
z

O

3

O
3
2
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Species: Pimephales promelas
Client: TVA /Seauovah Nuclear Plant Outfall 101, UV-treated
Daily Chemistry:

Page 5 of7

Date: 08-06-19

Analyst

Day
(Analyst identified Tor eachday, performedpH, D.O. and conductivity measurements only.)

0 1 2

l^ HI ^r HT /*r I/O
Concentration Parameter . •",

S —,.-,.-_- .-.-a- .--• a-

i ik-... ^_.

CONTROL
UV-treated

pH (S.U.) fti-iC 7.<?7 &OC 7.CK. 7.94 fyrll-
DO (mg/L) e.i <£o So 7? &% TA
Conductivity
(umhOaS/cm) 3oq- 3« 5Ztf f;:j __^;;.
*Alkalinity
(mgCaCCb/L) sa ^ « !>;• *:- s?

,'1.';;**:tfv; • •

♦Hardness

(mgCaCOs/L) f\ ~' "• >•££*»-".-- eu
'Temperature (°C) T.V\ -vA.V» nA.fc -vA.t -iA.1 -uVU

10.7%

pH(S.U) &.&o tts r?.Qff 7.7** "*9* ^^
DO (mg/L) A.l e.o tfo 7* <?.* %
Conductivity
(limhos/cm) 2*2.

,...... .,.

SoH 1

3W
'Temperature (°C) TA.<\ -vVS -i*.4 iM-* -\.M,/\ •>AU

21.4%

pH (S.U.) 6.0^ 7.«?l S.os- 7.:TZ. 7.9? 'V.yu.
DO (mg/L) Q.l <So g\ 7* #z T-.2
Conductivity
(limhos/cm) A^H/» 1-'•';">:'•'""""""

fcfl 2<fcT
'Temperature (°C) -VA.«\ •vtfc •^•V.'fr *i*.S n.H.1 -LH.-V

42.8%

pH(S.U.) •&.ou> 7ff=l ftoH 1.LA 7.*?? 1J#S
DO (mg/L) e.z R.o £i 7. a &>*. 'J-Z
Conductivity
(umho.s/cm) A*H Z&Z 2S*?
'Temperature (°C) "\S.b -vrt-u -i*.* -VrV.S "VS-D XH.V.

85.6%

pH (S.U.) &.o<* %trt 8.6)3 "7.£« 7.9H ^«rt
DO (mg/L) e.2. e.o S\ 7<S 6.t 'V.I
Conductivity
(nmhos/cm) 462

• • - - • - r.

w /l3U
'Temperature (°C) TS.O Sh»u rvKA -iA-n TS.O TA.-l

100%

pH (S.U.) eot? ~J.8& e.o-2. 74is 7.<=JH /i.^
DO (mg/L) 0.2, &\. f>.1_ 7.S tfa-e. *v.a
Conductivity
(aUmhos/cm) IW>2, ' • tes(R<l Jbl
^Alkalinity
(mgCaCOi/L) wa t

i"' ' *~ ~ ~^
tS

^,^''-f7~^~'' •"

'Hardness
(mgCaCO*/L) -i^» L-^-aa- - '' l • ' ' •W ' •;: -'..•\:-:i-,

*TR chlorine (mg/L) <o-rt) ""•*•
. ,. _.- ,- ' ——- •*- -- <o.»o .TIIT-* J.

'Temperature (°C) TS.0 TM.fe TAA •\h.-y -vs-D 1.v4.-\

100%
Intake

pH (S.U.) ©J3(tf ~3J36> fi.oo 771 H9H ^?«
DO (mg/L) 0.^ &\ &1- 7.q «ft n.i.
Conductivity
(Mmhos/cm) I*V /ty, -..<-• J5»
'Alkalinity
(mgCaCOj/L) t-b

'.

1=111' U>\
'Hardness
(mgCaCOs/L)

£0 <*
*TR chlorine (mg/L) <o.io ;

^-^ p-^p.-..-- .„ - *— - - | ,J » <0./D !";. "" <w~"" --—^

'Temperature (°C) -\&.o w* TS-0 -irt.t TS.0 •vt-fc
L Initial 1 Final Initial Final Initial ] Final

^Temperatures performed at tlie time of test initiation,renewal or termination by the analystidentified in the DailyRenewal Information tablelocated on Page I.
y, hardness andtotalresidual chlorine performed by the analyst identified on thebench sheetspecific for eachanalysis andtranscribed to thisbenchsheet

Total residualchlorine was performed on non-treatedOutfall 101 and Intake samples.
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Page 6 of 7

Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant Outfall 101. UV-treated Date: 08-06-19

Analyst

Day /
(Analystidentified Tor eachday, performed pH,D.O.and conductivitymeasurements only.)

3 4 5 6

*U VU yO fta. 05w r(T rtS hiS
Concen
tration

Parameter
: -"

r': _ -
i --

i" -•

'•'.. •-..
1 v •.

CONTROL
UV-treated

pH (S.U.) \<to '\<&> -*9A ^.\A >.*/ 7.^ 1.T£- -}**>
DO (mg/L) <& Ijo 'W 7« *H^ <S« &* 7^
Conductivity
(nmhos/cm) 3Z</ S2.0 , 33o L.w _ Sio
'Alkalinity
(mgCaCCfc/L) \ p-..^: "^-*:••:,—(

Vp\
's- """"" '• •^a^j^' :J ,.--•.. ,l

*Hardness
(mgCaC03/L)

^
*A I

~—«^M«i' ;isr- -

'Temperature (°C) •vA.-\ •W.U -M\k •\A-fc -VA. & -\s-\ -cA-S -H"\

10.7%

pH (S.U.) \<\i *sz 'VflS" l.St# 7 A? tt 7% ^«i
DO (mg/L) ^A '4.0 '4A 7.r 8* 7e? <5?i ^e
Conductivity
(limhos/cm) tos 3oq 313 3Zd>
'Temperature (°C) "V\.g •vA.JS "WJ VI .1 -iA4 -v\.*\ -v\A vw

21.4%

pH (S.U.) f\W ^a 'VAv, "3.fv ?.<?? 77V lit, "3.9«
DO (mg/L) ^a ^x? ^<? iJf «.+ 7<9 &\ 7^
Conductivity
(jimhos/cm) ftb Zqi

! - - -

<m. ;
3*

'Temperature (°C) "V\.Sr -iM-S -\>\A ta-t "U\.«\ TJ\.*\ -XH.«\ 1M.«

42.8%

pH (S.U.) Ite a.-so /Jj-^W 1.Z\I> "*.!» 7u* 7% U«fc
DO (mg/L) 0,4 b>.q *4 7jC £.4- 7C fi-z ^
Conductivity
(umhos/cm) &UO 2SI* W\ 263 i

'Temperature (°C) •\rt.^ -ViVA -\H.<\ H.-\ -\AA ^&.V nHA 1S.D

85.6%

pH (S.U.) SVM 9>SD ^ T*« lATr 743 V.^z. ^r^
DO (mg/L) ^o 'ko 0.0 ^H- ?.<+ 7l K-i ?^
Conductivity
(Umhos/cm) \M 104 |«g ;i!o i

'Temperature (°C) -\s\.«\ SJ^S *\s.o v\.n -lH.I -ttM ~\S-0 Wl

100%

pH (S.U.) \<\> a«a *+AM *.C2. ?-4S %(& 7i3 7.t3f,
DO (mg/L) &.o i*a 6.0 7-3 8.H 7.6. &?. 7«
Conductivity
(umhos/cm) M H' 151- »6«J tL.\ t

'Alkalinity 1
(mg CaC03/L) 1 -" .

M
p—. -^-.

is

'Hardness 1
(mgCaCOi/L)

1

~iu l. _.-• _, „ j

• -. • • . { ' '

*TR chlorine (mg/L) ^. ••..•....•_..._^_ „._„>• .. -^ •-.".- ~ <o.»0 •=•••--••- .---"•• ' " - - -. -..— ,., ^.., ._-.. 7~—-?—!-._— :--- ^ _.. —

'Temperature (°C) IS.t) Tj\n TS-D T-H.g "VM •Hxf 1S-0 TH.T

100%
Intake

pH (S.U.) %e> ^V 4M *S? 7.1U %m 7«w 7^
DO (mg/L) 0O Ur.^ OO 7.? 8M- i.t. KS 7c?
Conductivity
(limhos/cm) l«o> m Ifclf /£»
'Alkalinity
(mgCaCOj/L) .._.- ,_.^._.l" r~.. 2'"-! h\ I'

_. -..,.,. . I
'Hardness
(mgCaCOj/L)

- .- .--„_ ,- r

b& ;, -^ i
., ,

*TR chlorine (mg/L) _'._ ^^_* ^ <0.*0 '• ""•>!_- ' ' ' . ~~'I~~.: • " * i
. .--

'Temperature (°C) is.o "VU TS«0 Vl.fc -Vi-H 7&.0 "1^.0 iM,n
L Initial Final Initial Final Initial Final | Initial Final

empcraturcs performed at thetime oftest initiation, renewal ortermination bythe analyst identified intlie Daily Renewal Information table located onPage 1.
L-alinity» hardness and total residual chlorine performed bythe analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet

, Totalresidual chlorine wasperformed on non-treated Outfall 101 and Intake samples.
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Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant, Outfall 101,UV-treated

Page 7 of7

Date: 08-06-19

Daily Chemistry:

Day
(Analyst identified for each day, performedpH, D.O. and conductivitymeasurements only.)

0 1 2

Analyst ^ rf£ 141 /// HP \Au
Concentration Parameter ..••'. '. ,

*;• •-—--• ;£"* '- "r';'-" -'..,-"—.—- — - - --

Control

Non-treated

pH (S.U.) aa<* 7.95- 7fls 77f„ "7.S3 /i/h->
DO (mg/L) -w =j.ej =f.s 7? 7.=* a.T-
Conductivity (^mhos/cm) 2>Oo 3/7 T~ ' "'"'•'' "'"-:" '" " ,- 3|«»
'Alkalinity
(mgCaCOj/L) s* j;- ,. • - .; to l^__ , _., /",:
'Hardness
(mgCaC03/L) $4 • "*!£ Pg^ -,,,:,- .,

« ^:—-;
'Temperature (°C) M.$ 1 "v.«\.-\ -v\.«l -I^.t M*\ "UU.

Initial || Final | Initial | Final Initial [ Final |

Day
(Analyst identified foreachday,performed pH,D.O. and conductivity measurements only.)

3 4 5 6

Analyst +* !yC (VU ftSi-/ B?" rfC rtf Hf
Concen
tration

Parameter f'"', '":"'•
i j-

i r '•' •• - •• i

Control
Non-treated

pH (S.V.) %<S& lui ^AO i.us in 7.*? 1-sr 7.<S9
DO (mg/L) t* <U* a.> 1* l.ot 7.S 7? 76
Conductivity
(pmhos/cm) %x* r ' ' • "\ ' £z^ \ : . ' v' tt i - •,; •'. •,. ' 322.
'Alkalinity
(mgCaCOs/L) sg

p-;~—T- —: -•^m-"

iNs^-'^i'
,, ; .....,„^

'Hardness
(mgCaCOs/L)

h &4 ),' / ::.; .;•: i -. ;,;_ ,--y -a^*«W. **f ..''•" i .i

'Temperature (°C) XH.n -u\.*T •v».n -\>\.<\ •»\* vl* "LS-b -iAA
1 Initial || Final | Initial Final | Initial II Final | Initial I Final |

♦Temperatures performed atthe time oftest initiation, renewal ortermination by the analyst identified inthe Daily Renewal Information table located on Page I.
Alkalinity, hardness and total residual chlorine performed bytlie analyst identified onthe bench sheet specific for each analysis and transcribed tothis bench sheet
by:

Page 36 of 90 SOP AT20 - Exhibit AT20.3, revision i 1-01-14
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Environmental Testing Solutions, Inc.

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

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

Daily Chemical Analyses
l'rojcct number: 14391

Concentration Parameter DavO Day 1 Dav2 Day 3 Dav4 Dav5 D;v6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Fin3l Initial Final

Control,
Non-treated

pH(SU) 7.99 7 95 7.85 7.76 783 7.70 7S8 7.62 7.90 7 68 7.87 7 79 7.89 7.89
DO (mg/L) 7.7 7.8 7.8 7.7 7.7 7.7 78 7.6 7.7 79 7.9 7.5 7.9 7.8
Conductivity (umhos/cm) 306 317 319 324 326 325 322
Alkalinity (mg/L CaCOj) 59 60 58
Hardness (mg/L CaCOj) 84 88 84

Temperature ("C) 24 S 24.7 24.9 24.6 2.;. 7 24.6 24.7 24 7 24.7 24.9 2<l 9 24.8 25.0 24 9

Control,
UV-trcatcd

DO (mg/L) 8.1 8.0 8.0 7.7 8.1 7.4 7.9 7.0
7.93
7.9

7.63

7.8

7.96

8.4

7.79

8 0
7.95

8.0
7.90

7.8
Conductivity (umhos/cm) 307 318 328 326 320 330 340
Alkalinity (mg/L CaCO,) 58 58 61
Hardness (mg/L CaCOj) 84 86 84

Temperature CO 24,9 24.6 24 8 24.6 24.8 24.6 24.7 24.6 24,8 24.8 24.8 25.1 24.8 24.7

10.7%

pii rain S.U 6 7.95 8.05 7.74 7.97 7.68 7.97 7.52 7.95 7.56 7.97 7.73 7.96 7.89
DO (mg/L) 8.1 80 8.0 7.7 S 2 7.3 7.8 7.0 7.9 7.5 8.4 7.8 8.1 7.8
Conduclivitv (umhos/cm) 292 304 314 308 309 313 326
Temperature (°C) 24.9 24.5 24.8 24.5 24 9 24.6 24 8 24.5 24.S 24.9 24.9 24.9 24 9 24 9

21.4%

|)H(SU) 8.06 7.91 8.05 7.72 7 97 766 7.98 7.49 7.96 7.56 7.97 7.71 7.96 7 90
DO (mg/L) 8.1 8 0 8.1 7.7 8.2 7 2 7.8 7.0 7.9 7.5 8.4 7.8 3 1 7.8
Conduclivitv (umhos/cm) 276 291 295 293 291 294 304

Temperature (°C) 24.9 24.6 24.8 24.5 24 9 24.7 24.8 24.5 24.9 24 7 24.9 24.9 24.9 24 8

42.8%

pii raw S.06 7.89 8.04 7.68 7.97 7.65 7.98 7 50 7.96 7.56 7 98 7.67 7.96 7 90
DO (mg/L) S.2 8.0 8.1 7.8 8.2 7.2 7.9 6.9 7.9 7.5 8.4 7.6 8.2 7.8
Conduclivitv (umhos/cm) 244 262 259 260 256 259 263

Temperature (°C) 25.0 24.6 24.9 24.5 25.0 24.6 24 ') 24 7 24 9 24 7 24.9 25 I 24 9 25.0

SS.6%
DO (mg/L) 6.2 SO 8,1 7.8 8.2 7.1 8.0 7.0 8.0

7.53

7.4

797

8.4

7 63

7.6
7 92

S.2

7.S8

7.S
Conductivity (umhos/cm) 182 189 186 189 184 188 190

Temperature (°C) 25.0 24.6 24.9 24.7 25 0 24.7 24 V 24.4 25.0 24.7 249 24.8 25.0 24 7

100%

DO (mg/L) 8.2 8.1 8.2 7.8 8.2 7 3 8.0 6.9 8.0 7.3

.'.05

S.4

7.69
7.6

7.93
S.2

7,86

7.8
Conductivity (|imhos/cm) 162 170 161 163 157 159 161
Alkalinity (mg/L CaCO,) 63 65 61
Hardness (mg/L CaCO.,) 76 64 76

Temperature CC) 25.0 24.6 24.9 24.7 25.0 24.7 25.0 24.7 25.0 24.8 24.9 24 8 250 24.7

ioo% Intake

pH (SU) 8.06 7.86 8.00 7.71 7.94 7.58 7.98 7.57 7 94 7.58 7.96 771 7,93 7.87
DO (mfi/L) 8.3 8.1 8.2 7.9 8.2 7,2 8.0 6.9 8.0 7 8 8.4 7.6 S3 78
Conduclivitv (umhos/cm) 157 166 158 157 154 166 158
Alkalinity (mg/L CaCO;,) 63 61 61
Hardness (mg/L CaCO]) 80 68 68
"Total Residual Chlorine (mg/L <0.I0 <0.I0 <0.10

Temperature CCJ 25.0 24.4 25.0 24.6 25.0 24.8 25.0 24.8 25.0 24.6 24.9 25.0 25,0 24.7
*Note: Tolal rcsidu tl chlorine was performed on non-1 Mled Oullal 101 and lilt ike samples.

File: sqn101_080Gl9criem
Entered by: T. Sleeper
Reviewed by: _
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ChronicWhole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

Client: Tennessee Valley Authority
Facility: Sequoyah Nuclear Plant
NPDES#: TN0026450
Project*: vte^X

County: Hamilton
Outfall: 101

Dilution preparation information: Comments:
Dilution prep(%) 10.7 21,4 42.8 85.6 100

Effluent volume (mL) 267.5 535 1070 2140 2500

Diluentvolume (mL) 2232.5 1965 1430 360 0

Total volume (mL) 2500 2500 2500 2500 2500

Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template color iiuXL
Dateand times organismswere born
between:

ftt'Ofo-il .ofcvS -to Ol00
Incubator number and shelf
location: 2.CA

Culture board: ff*30-1^ &
Replicate number:

Culture board cup number:
i 2 1 3 4 5 6 7 8 9 10

YWT batch: 0*-flVrtU 1I8 l\ \x w 18 1<Z 7D -l4
Transfer vessel information: pH=*W,& S.U. Temperature = ns.\ °C

Selenastrum batch: ofi'flvrtAverage transfer volume (mL): <0.25mL

Daily renewalrinformation: V

Day Date Test initiation and feeding,
renewal and feeding, or

termination time

MHSW
batch used

Sample nu
Outfall 101

mbers used
J Intake

Analyh

0 08-06-19 0<W>L- 0&-0Vfl?> fttt<$flS.oS rtoloioto $
1 08-07-19 owi Of *VA*> Mt/oc.oS IW0S.0&

VP

2 08-08-19 irxn OS-OB'Wft ttofci.i^ iio-f<n.x*\
jH

3 08-09-19 oVU oA-oS-rtA i<Vo£<n.\& rtot0i*iji
Jl • • •
ft

4 08-10-19 iCTLo Ofi-OY A ^68os. rv rt«m»ie
5 08-11-19 ion 0ft*GV\4 vic«o<\.n Vt44 «*•!-*

f\

6 08-12-19 A<WK ot-ovi'V tfom.vi »U$o«\.i£ »7 08-13-19 6W± ,»-;,-^w-_l :ii i;E^:,r3'5 |™p;«S:- S
Control information:

Control-l Control-2 Acceptance criteria

Summary oftest endpoints:

% ofMale Adults: m. m. £20% 7-day LCso >I0U7.
% Adults having 3"1 Broods: ID01- 100 7. > 60% surviving adults NOEC 1007.
% Mortality: 01. 07. £20% LOEC >lOOl.
Mean Offsprin&Temale: An.k Aa.S £15.0 offspring/female ChV ^tOft7.
%CV: S.*7. u.S7r <42.0% IC25 >100?.

Page 38 of 90
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Species: Ceriodaphnia dubia
Client: TVA /Seauovah Nuclear Plant Outfall 101
CONTROL-1 SurvivalandReproduction Data

Date: 08-06-19

Replicate number
Day 1 2 3 4 s 6 7 8 9 10
l Young produced o 0 o 0 0 0 o O O O

Adult mortality v_ V— V v_ L. \~ V »^

2 Young produced D O 0 O O O C O o O
Adult mortality U- L_ V~ v^. v_ \^a u. \_ v_ U

3 Young produced O o O o o o r\ r> r> d
Adult mortality L- V_- U.j V- \_ V— v_ \L i_ V-

4 Young produced -v 5 * ^ S ^ M H ^ S
Adult mortality V~- \^ \— u. >^_ \^ \— V— \_ \_

5 Young produced io iV t\ l-b 10 ».b w \"l. \D to
Adult mortality \^ v~ v_ v_ \^ V— v»_ v_ v_. \^_

6 Young produced o 6 O O O r> o C O 0
Adult mortality V- v— <w_ \^ v_ <^- l- c_

7 | Young produced \"b v4 l~l \A \v> »* l-\ *S Wo 11
Total young produced

>n **> 32. 3\ 3\ VL ix M *5»fc 3»\
1 FinalAdult Mortality 1 W \_ \^_ V—. \_ \_ v_ \^- v_ \—
IXfor 3rd Broods | %\ V- y. >^. y- y. >^ y. >• 1Y-Hole: Aduh ntonality (L - live,D=dead),SB= spQtbrood (singlebroot) splitbtfw«ft two days),<[TO-carryover(ofl2Epring(nrried over w ithaduhduring transfer).

Concentration:
% Mortality: 07.
Mean Offspring/Female: -£SLr.4.„

CONC: 10.7% Survival andReproduction Data

Day
Replicate number

1 2 3 4 S 6 7 8 9 10
I Young produced O o £> £> o a <^> 0 o d

Adult mortality v^. t_- L_ L_ L_ L_ l_ L_ L_ i—
2 Young produced O n C 0 o 0 0 0 o 0

Adult mortality V- \_ «_ \ \^. v^ u l_ *^ u
3 Young produced O 0 c> 0 o o 0 0 0 r>

Adult mortality V_j \— \^. V- u l_ L_ c v_ L
4 Young produced ^ s «4 A * H \ s £ M

Adult mortality l_ \^ \^ X— \^ v_ Vw I— v>
5 Young produced 1^ ID »0 i?» t\ \l_ IT_ IO u w

Adult mortality V- \_ U ^_ v^ N^. V_ \^ v_ ^
6 Young produced C\ ft 0 0 r> 6 O O O 0

Adult mortality c . l_ v \_. \— U_ \- l- i~_ l_
7 Young produced n ^S IH tVo t-i IU is \k IU »s

Total young produced ** 1A X8
^

"i-s ^"L i-L 33 3»-l- 30
Final Adult Mortality v_ V— >— ^- 1 v- ^— 1 v— Vw >. V-
Note: Adull rnortalily (L »live, D* dead),SB= spS. brewdtYmrtclirMdtpSttantcAlwodnn),!X • canyov« (olliprimt auried ovbt wiih adult duringuamltrl

Concentration:

% Mort^ity: or.
Mean Offspring/Female: 3\.S
% Reduction from Control-1: -1-^7.

Page 39 of 90
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Specie: Ceriodaphnia dubia
Client: TVA / Seauovah Nuclear Plant Outfall 101 Date: 08-06-19
CONC: 21.4% Survival andReproduction Data

Day
Replicate number

1 2 3 4 s 6 7 8 9 10

1 Young produced O Cx 6 O O <b o o O O
Adult mortality V_ V_ V— \~ v^ »*_ \— \_ *—

2 Young produced o o O o O o o o o O
Adult mortality u~ u V— x^_ v_ \_- L- v_ V_- i_

3 Young produced o o D D O o o o o 0
Adult mortality ^ u V_ \^ u. \^ \^ \— L_ l_

4 Young produced ^ A. <> A \o H ^ *4 *\ •^
Adult mortality v^. v_ v_ v^ V— N^. v_ v_ V^ ' v..

5 Young produced \"S \\ *"b \T_ to \t> \<& i*T_ \\ \-u
Adult mortality v_ N^ N— V- >— X^a v_ \_ \^_ u

6 Young produced o o o O 0 O O o 0 0
Adult mortality \— v_ \^< \— v_ V_ v_ \— c_

7 Young produced \<k l4 l\o »2> U ^ »^ l-l n '?
Total young produced !><> "L°\ 2>A •* •S.A ^ -XA "iba, it V\
I Final Adilit Mortality i— V— v— \~l ^— V V— \

ffote: AduH inortalHy (L = five.D=dead).SB *» splitbroeid(singlebroodsplitbetweentwo days). COc cany over (offspring earned over with adub during transfer).

Concentration:
t'/o Mortality: 07.
iVlcanOffspring/Female: Al.7.
% Reduction from Control-]: -4.S7.

CONC: 42.8% Survival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

I Young produced o 0 c o a 0 0 c 0 0
Adult mortality u v^ u i- i_ u. L_. L_ l_ L_

2 Young produced o 0 0 o 0 o 0 0 0 o
Adult mortality t^ «_ \ L- \— u- l^ v^ L_- v_

3 Young produced o 0 o o n o o 6 o O
Adult mortality ^ v__ v_ \_ u v_ v_ \- l_ J v_

4 Young produced ^ ^ 4 ^ H S ^ % ^» Vo
Adult mortality v^ v^. v_ \^_ v_ v^ ^^. ^- Wa- V^-

5 Young produced /o (0 «-3 11 »i lb »\ w w M_
Adult mortality v_ \_ >— N^. v__ >^_ ^— \_ v_ V-

6 Young produced r\ O O 0 O 0 0 0 n O
Adult mortality L_ » \-^ *>- v_ c u V i_

7 Young produced \*> \* •A TO i-l ID 1% \i n A
Total young produced

"3*0 V* *fc ^»w W *s "i*^ 9f\ T>-b 31
Final Adult Mortality - v_ > X— >_ K_ e- y^. v_ »—

Note: Adubmortalhy (L Blive.D=dead), SB=splitbrood(single brood splitbetween iwodays), COs carry over(offspring carried overwithadult during transfer).

Page 40 of 90

Concentration:

% Mortality: Gl
Mean Offspring/Female: 3M.2.
% Reduction from Control-!: -u.o/.
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Species: Ceriodaphnia dubia
Client: TVA /Seduovah Nuclear Plant Outfall 101 Date: 08-06-19
conc: 85.6% Survival and Reproduction Data

Day
Replicate number

I 2 3 4 5 6 7 8 9 10

I Young produced n r> b o o O 0 6 O O
Adult mortality v- v_ v^. v_ \^_ V— *~- u_ ^

2 Young produced o n o O o o 0 0 0 O
Adult mortality V- V- \~ \— U- V_~ v_~ \_ \^ »w

3 Young produced o 0 0 0 to 0 O O o o
Adult mortality v^ v^ U- v^ V_- ^ i^ V-^ L. u_

4 Young produced Vs \* <4 <» ^ *v H S s. 5
Adult mortality K- v_ *— *— V- V_ V-. u v_

5 Young produced W ^ w l^ 12* vo lO W Il_ to
Adult mortality \~ \_ \_ V_ v_ \_ v^_ v» \— V-

6 Young produced O O 0 O O O O O o o
Adult mortality V- \^ \— v_ v^ \ v_ c_ Vs_

7 Young produced \\ \s i* \°l "M W ii xo 11. \8
Total young produced 2** -hS 2>A tA a* *irt» 7& 3»V. a»1 "Sb
Final Adult Mortality \ V— > x— v- 1 v- v \ - v~ \*_
Nate: Adult rnortality (L a live.D« dead),SB - splitbrood(single brocidsplitbetwet»two dap), CO" cany o

(

<

1

ver(offspringcwriedover with adultduringtransfer).

Concentration:

ft Mortality: 07.
Wean Offspring/Female: •3S.H
% Reduction from Control*!: -»W.

CONC: 100% s urvival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced A 0 0 ft 0 0 0 0 o 0
Adult mortality V_ u_ U- L_ l_ L_ L. \^ <^- \^_

2 Young produced n O O O o o O 0 0 0
Adult mortality ^ v^ V^- v_ V__ V- V— v_ \_ i_

3 Young produced O 0 O O o 0 0 0 0 o
Adult mortality \_ u v__ L_ v_ A_ V_ j \^ u_ u

4 Young produced * "\ S H Vo u q ^ lo u
Adult mortality \^ \- t*_ v^. V, V— v^_ \^ v_ \w

5 Young produced fb v\ \\ m in VT- \"U \v \1« »*b
Adult mortality V- > \— \— v^ \^- \^- \_ >^-

6 Young produced 6 o o O O o 0 o 0 O
Adult mortality L_ v_ \— v_ \*_ I— t^ L_ v_ v^

7 Young produced T-\ \i "LT. n i*\ li lT T-\ lo 17-
Total young produced Vi ^ 2>* 3S 2»S •31 ^ at 3S M
Final Adult Mortality *— lv— v_ ^ ^ v» v_ v- | *-- 1L.iVo/f; Adult monafty (L=live; D=dead), SB ° split brood (single brood split between two days), CO=canypwrfoflspiwacanMovervvit^^

Concentration:

%Mortality:
Mean Offspring/Female:

31
ai. \

% Reduction from Control-1: 20.S7.

Page 41 of 90 SOPATI l - Exhibit ATI 1.2, revision 11-01-14



I^^TTI

torVuca*ntiHrtUnq Srimlnnt tnt Page 5 of7

Species: Ceriodaphnia dubia
Client: TVA / Seouovah Nuclear Plant Outfall 101 Date: 08-06-19

CONTROL-2 Survival andReproduction Data

.22L
Young produced

Replicate number
10

Adult mortality V_ v_ L-
Young produced
Adult mortality

O J3l

Young produced
Adult mortality

13- o _Q
c

Young produced
Adult mortality

"^ 3
Young produced
Adult mortality

\T- \^\
v_

w \v. lt> ICt 11- IT. to ID
>^

Young produced
Adult mortality TZ v_

7 | Young produced
Total young produced

IVo

TA

l(e

•s*

n

t»S*

IT. VS

T.1 ^
IV.

b\
m
2sx>

V\o

XL

^

i\

n
*\

Fioal Adult Mortality
X for 3"1 Broods y-i >-i SI^a^XZESXSEE
AT/j/c- Aduhmortality (L =live,D» dead),SB =splitbrood(single broodsplitbetweentwo days), CO=carry over(offspring earnedoverwithadultduring transfer).

Concentration:
% Mortality: m.
Mean Offspring/Female: v3o.8

CONC: 100% Intake Survival andReproduction Data

Day
Replicate number

1 2 3 4 s 6 7 8 9 10

1 Young produced O 0 O 0 O O o O 0 O
Adult mortality \^ l_ v_ v_ i_ \— L_ v_ e. ^-,

2 Young produced O o O o O 0 0 O r, 0
Adult mortality ^ v_ \^ v_ v_ v^. v_ v_ v_ v_-

3 Young produced o 0 o O O o o O C) o
Adult mortality v^ u v_ v_ \_. \- \w V_ v_ V-

4 Young produced \o S S 1 £ s s <» <e 4
Adult mortality ^ v^ v_ lw v^. v_ \— v». v^ v^

5 Young produced IX vU M_ 11- *•*> • 0 v^» \1- \-L \1-
Adult mortality ^- v_ \^ v_ v_ v_- \^ \^ l_ v_

6 Young produced o O 6 0 0 0 6 0 0 n
Adult mortality u V_- V- v_ t_ v_ v_ U u_ u

7 Young produced tu tu it »5 •4 14- •^ \L *4 \\o
Total young produced *A *s 5>i 3*1. ir 3& i\ i* vu XL.

Final Adult Mortality | ^ . \>_ \^ \^ v_ *>_ v_ ^ \^ V_
Note: Adult mortality (L» five; O° dead). SB° split brood (single brood split between two days). CO *• carryovcrfoflnuTiWMjaj™

Concentration:

% Mortality:
Mean Offspring/Female:
% Reduction from Control-2:

M.
•a 2.1
fa.17.

Page 42 of 90 SOP ATI 1 - Exhibit ATI 1.2, revision 11-01-14
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TVA / Sequoyah Nuclear Plant, Outfall 101
August 06-13,2019

\r^m$

Verification ofCeriodaphnia Reproduction Totals
EnvironmentalTesting SoIuUmvlne.

Control-1 85.6%

Ony Replicate number
Total Day Replicate num >er

Total1 2 3 4 S 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
I 0 0 0 0 0 0 0 0 0 0 0 ! 0 0 0 0 0 0 0 0 0 0 0
2 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 3 0 0 0 0 0 0 0 0 0 0 0
4 4 5 5 4 5 4 4 4 4 5 44 4 6 6 4 5 4 4 4 5 5 5 48
5 10 11 11 13 10 13 11 12 10 10 111 5 11 14 12 10 13 10 10 11 12 10 113
6 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0
7 13 14 17 14 16 15 17 IS 16 16 153 7 19 18 18 19 2) 19 19 20 22 18 193

•hihw >-v.a>i'a>^M»m»ti«BcVji>vti«^li^yff 308 •ulM mfti^i^aKn^^iifci^ im^i 354

10.7%

Day Replicae t number
Total

1 2 3 4 5 6 1 7 8 9 to

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 4 5 4 5 5 5 4 44
5 13 10 10 13 II 12 12 10 It 11 113
6 0 0 0 0 0 0 0 0 0 0 0
7 17 14 14 16 17 Ig j |5 18 16 15 158

•iTTlB M&wmw^wmMfmwmwmwffmmtmmimmSEm

100%

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 S 7 5 4 6 6 4 5 6 6 54
5 13 II 11 14 10 12 12 11 12 13 119
6 0 0 0 0 0 0 0 0 0 0 0
7 21 18 22 17 19 19 2^ 198

•PHI fflJgl^WMBrpag^fciragBi^igYMBcT^Mrm 371

21.4% Control-2

Day Replicate number
Total Day Replicate number

Total1 2 3 4 S 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
I 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
2 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 3 0 0 0 0 0 0 0 0 0 0 0
4 4 4 5 4 6 4 4 4 4 4 43 4 3 4 s 4 5 5 4 4 4 4 42
5 13 II 13 12 10 10 10 12 11 12 114 5 12 14 II 11 10 10 12 12 10 10 112
6 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0
7 18 14 16 13 18 19 15 17 17 18 165 7 16 16 17 12 15 16 14 16' 15 17 154

»rcr™>^»^-U>!T^a»ng^-y^.»^J>va>!l 322 •H OElElElEIlfllillEBIOlI] 308

42.8% 100% Intake

Day Replicate number
Total Day Replicate number

Total1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
I 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
2 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 3 0 0 0 0 0 0 0 0 0 0 0
4 5 5 4 4 4 5 4 5 5 6 47 4 6 5 5 7 5 5 5 5 6 4 53
5 10 10 13 12 13 10 11 II 11 12 113 5 12 14 12 12 13 10 13 12 12 12 122
6 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0
7 15 19 19 20 17 20 18 18 17 19 182 7 16 16 16 13 14 18 13 16 14 16 152

•mallM W«gBB»W^M»ni»aWinifcFM»«M^a 342 Total 34 35 33 32 32 33 31 33 32 32 327

,/==
**



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

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

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

to Environmental Testing Solutions, Inc.

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

Project number: 14391

Concentration

(%)
Replicate number Survival

(%)
Average reproduction
(offspring/female)

Coefficient of
variation (%)

Percent reduction Trom
pooled controls (%)1 2 3 4 5 6 7 8 9 10

Control- 1 27 30 33 31 31 32 32 31 30 31 100 30.8 5.3 Not applicable

10.7% 33 29 28 33 33 32 32 33 32 30 too 3I.S 5.8 -2.3

21.4% 35 29 34 29 34 33 29 33 32 34 100 32.2 7.3 -4.5

42.8% 30 34 36 36 34 35 33 34 33 37 100 34.2 5.8 •11.0

85.6% 36 38 34 34 38 33 33 36 39 33 100 3S.4 6.6 -14.9

100% 39 36 38 35 35 37 35 37 38 41 100 37.1 5.3 -20.5

Control-2 31 34 33 27 30 31 30 32 29 31 100 30.8 6.5 Not applicable

100% Intake 34 35 33 32 32 33 31 33 32 32 100 32.7 3.5 -6.2

Outfall 101:

Dunnett's MSD value:
PMSD:

Intake:

Dunnett's MSD value:

PMSD:

2.076

6.7

1.262

4.1

MSD= MinimumSignificant Difference
PMSD• PercentMinimumSignificantDifference

PMSD is ameasure oftest precision The PMSD is the minimum percent difference bclween the conlrol and treatment that can be declared statistically
significant in a whole effluent toxicity tesL

Lower PMSD bound determined by USEPA (1011' percentile) = 13%.
Upper PMSD bound delcrmincd by USEPA (90u' percentile) =47%.
Lower and upper PMSD bounds were delcrmincd from the 10th and 90th percentile, respectively, ofPMSD data from EPA's WET Intcrlaboralory
Variability Study (USEPA, 2001a; USEPA, 2001b),

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Mclhods. Volumes I and 2-Appeiidix. EPA-82I-B-0I-004 andEPA-821-B-OI-005. US
Environmental Protection Arciicy. Cincinnati, Oil.
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rt



^ JF;5~^i |""s!g-f3 t^^rl

v Environments)"toting Sotadotic tnc

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

StatisticalAnalyses

luction
Start Date: a/6/2019 Test ID? CdFRCR Sample ID:•• TVA / SQN Outfall 101
End Date: 8/13/2019 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Dale: August 2019 Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnta dubia
Comments: Non-trealed
Conc-% 1 2 3 4 5 6 7 8 9 10
Control-1 27.000 30.000 33.000 31.000 31.000 32.000 32.000 31.000 30.000 31.000
Control-2 31.000 34.000 33.000 27.000 30.000 31.000 30.000 32.000 29.000 31.000

10.7 33.000 29.000 28.000 33.000 33.000 32000 32.000 33.000 32.000 30.000
21.4 35.000 29.000 34.000 29.000 34.000 33.000 29.000 33.000 32.000 34.000
42.8 30.000 34.000 38.000 36.000 34.000 35.000 33.000 34,000 33.000 37.000
85.6 36.000 38.000 34.000 34,000 38.000 33.000 33.000 36.000 39.000 33.000
100 39.000 36.000 38.000 35.000 35.000 37.000 35.000 37.000 38.000 41.000

Intake 34.000 35.000 33.000 32.000 32.000 33.000 31.000 33.000 32.000 32.000

Mean hl-Mean
Transform: Untransformed

t-Stat
1-Tailod
Critical MSD

Isotc
Mean

>nlc
Conc-% Mean Mfn Max CV% N N-Moan
Control-1 30.800 1.0000 30.800 27.000 33.000 5.258 10 • 33.533 1.0000
Controt-2 30.800 1.0000 30.800 27.000 34.000 6.457 10

10.7 31.500 1.02^ 31.600 28.000 33.000 5.844 10 -0.771 2.287 2.076 33.533 1.0000
21.4 32.200 1.0455 32.200 29.000 35.000 7.291 10 -1.542 2.287 2.076 33.533 1.0000
42.8 34.200 1.1104 34.200 30,000 37.000 5.815 10 -3.745 2,287 2076 33.533 1.0000
85.6 35.400 1.1494 35.400 33.000 39.000 6.551 10 -5.066 2.287 2.076 33.533 1.0000
100 37.100 1.2045 37.100 35.000 41.000 5.308 10 -6.938 2.287 2.076 33.533 1.0000

Intake 32.700 1.0617 32.700 31.000 35.000 3.546 10

Auxiliary Tests Statistic Critical Skew Kurt
Kolrnogofov D Test indicates normal distribution (p > 0.01)
Bartletl's Test Indicates equal variances (p =0.89)
The control means are not significantly different (0 - 1.00)

0.65514
1.67718

0

1.035
15.0863
2.10092

-0.2805 -0.6141

Hypothesis Test (1-tall, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Ounnetfs Test
Treatments vs Control-1

100 >100 1 2.07627 0.06741 60.0667 4.12222 4.9E-09 5.54

Point % SD
Linear Interpolation (200 Resamples)

96% CL Skew
IC05 >100
IC10 >100
1C15 >100
IC20 >ioo
IC25 >100
IC40 >100
IC5Q >100
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TVA / Sequoyah Nuclear Plant, Outfall 101 - Intake
August 06-13, 2019

Statistical Analyses
Environmental Testing Solutions, inc.

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

Conc-% l 2 3 4 5 6 7 8 9 10
Control-1

Control-2

10.7

21.4

42.8

85.6

100

Intake

27.000

31.000

33.000

35.000

30.000

36.000

39.000

34.000

30.000

34.000

29.000

29.000

34.000

38.000

36000

35.000

33000

33.000

28.000

34.000

36.000

34.000

38.000

33.000

31.000

27.000

33.000

29.000

36.000

34.000

35.000

32.000

31.000

30.000

33.000

34.000

34.000

38.000

35.000

32.000

32.000

31.000

32.000

33.000

35.000

33.000

37.000

33.000

Transform: Untransformed

Conc-% Mean N-Mean Mean

Control-1 30.800

Control-2 30.800
10.7 31.500
21.4 32.200

42.8 34 200

85.6 35.400

100 37.100

.0000

.0000

.0227

.0455

.1104

.1494

.2045

30.800

30.800

31.500
32.200

34.200

35.400

37.100

Intake 32.700 10617 32.700

Min

27.000

27.000

28.000
29.000

30.000

33.000

35.000

31.000

Max

33.000

34.000
33.000
35.000

37.000

39.000

41.000
35.000

CV%
5.258

6.457
5.844

7.291

5.815

6.551

5.308

3.546

32.000

30.000

32.000

29.000

33.000

33.000

35.000

31.000

10

10
10

10
10

10

10
10

31.000

32.000

33.000

33.000

34.000

36.000

37.000

33.000

30.000

29.000

32.000

32.000

33.000

39.000

38.000

32.000

t-Stat
1-Tailed
Critical

-2.610 1 734

31.000

31.000

30,000

34.000

37.000

33.000

41.000

32.000

MSD

1.262

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.01)
F-Test indicates equal variances (p = 0 12)
The control means are not significantly different (p = 1.00)

0.95504

2.94215

0

0.868

6.54109
2.10092

-0.1235 0.93503

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df

Homoseedastic t Test indicates no significant differences
Treatments vs Control-2

1.26242 0.04099 18.05 2.65 0 01773 1, 18

Dose-Response Plot
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Species: Ceriodaphnia dubia
Client: TVA / Sequoyah Nuclear Plant. Outfall 101

Daily Chemistry:

Page 6 of7

Date: 08-06-19

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

Analyst
0 1 2

VO MX rtf /« /-*£ lU
Concentration Parameter

CONTROL

pH (S.U.) ^m 8.od ~7.£?i? l-'fZ 1.S3 *Wl2.
DO (mg/L) %y 7.1 ^s ?* "7.7 ^.0
Conductivity
(umhos/cm) ZoU> 3/7 -5/q
'Alkalinity
(mg CaCOs/L) •3\ CO
*TIardncss
(mg CaC03/L) <H 7k \

££
*Temperature (°C) \&4 as^ M-"V A5.T- -lA-S •VAA

10.7%

pH(S.U.) 6.l0 c?.oq c?.|? 7/B 7.%- aai
DO (mg/L) e>.o ff.o 7-<T 7a<? 7« W
Conductivity
(pmlios/cn.) m I/O 3/7
Temperature (°C) T.A..S •vs.o ~v>\.<S T-5.T_ •vts ^•\

21.4%

pH (S.U.) #.0> tf.oq ff.iH ^-T3 !•?£• *¥.ii
DO (mg/L) 8.0 ff.o 77 "7.^ 7-S <&
Conductivity
(u,mhos/cm) ## 2w Zfd
'Temperature (°C) -v\-& "VS.O aH-£ -is.-l -L^.^ -vs-o

42.8%

pH (S.U.) fbm» «o^ e.i\ 1-1H 7.?5- 4.4.
DO (mg/L) QO #\ *t 8.0 3e 0.0
Conductivity
(Umhos/cm) XHS £&3 266
'Temperature (°C) v\.^ -\s. t> Vl-I ns.i_ •v\.^ \s.-t-

85.6%

pH (S.U.) QjQS R.o-% tf.ctf ^9*f 7-93 'Ml
DO (mg/L) &\ ei 7.? tf-o 7e 0,0
Conductivity
(umhos/cm) IT-& /<=£ /q«?
'Temperature (°C) "VW -v4.£ Vi-Ti Y4.-S 1<.-0 1S--L

100%

pH (S.U.) •b.oS ftdt &.o& «9H 7-7H 1AO
DO (mg/L) 0 1 fit ^ 0-2. 7-3 «3,o
Conductivity
(Umhos/cm) \<o°\ /65" /£>ir?
'Alkalinity
(mg CaCOa/L) US <o5>
'Hardness
(mg CaCOj/L) ><&<fgO ^
*TR chlorine (mg/L) <o.(o cO>10
'Temperature (°C) \%.o "VS-D "VS.O "IS-I T.S.0 1S-T-

pH (S.U.) 0.05 tfoH &di 7<?S~ 7-Tt{ W
DO (mg/L) e.i c?-2 SI c?.-ZL 7^ 'Vfl
Conductivity
(^mhos/cm) 15S /ST /.T2-

100%

Intake
•Alkalinity
(mg CaC03/L) US (.1
'Hardness
(mg CaC03/L) ao 12_
*TR chlorine (mg/L) <0.lO <e>.iO
'Temperature (°C) vM v\.«\ T£.D -lH-^ 1S-0 ts.o

Initial Final Initial Final Initial Final

•Temperatures performed at the time of test initiation, renewal or termination bytheanalyst identified in theDaily Renewal
Information table located on Page I. Alkalinity, hardness andtotal residual chlorine performed bytheanalysl identified on the bench
sheet specific for each analysis and transcribed tothis bench sheet by: If

„ ... tnn SOP ATI 1-Exhibit ATI 1.2, revision 11-01-14Page 47 of 90
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Species: Ceriodaphnia dubia
Client: TVA/Sequoyah Nude;lr Plant, Oil tfali 101 Date: 08-06-19

Analyst

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

3 4 5 6
0L' IA^ wO fev, lfe><. HS A<T HS

Concen
tration

Parameter

CONTROL

pH (S.U.) \*Q ^fl"* a.qo 1<R W~~ 7-72 %&i 1.1L
DO (mg/L) '43 0.0 V* •55.1 «*I?3) <?.a 7-*? &\
Conductivity
(umhos/cm)

32H 32<^
o5ti.-fl

3*r S2Z.
'Alkalinity
(mg CaC03/L)

•J M-fl-
SS

'Hardness
(mg CaC03/L)

^ a.4 ~^tlMl».»<

'Temperature (°C) adiS V5.0 "W-\ •v\A -vA-S "VS.O "t^-\ "L'i.D

10.7%

pH (S.U.) %ea A/i> '>A> w* 7<?<? 393 l.-Ja 7-77-
DO (mg/L) \-> ©•0 4.6 •3.\ •2 3 Kl 79 £\
Conductivity
(umhos/cm) tod ^03 g«r 3/7-
'Temperature (°C) -lAA X<i.1- -vl. V •^AA -v\A •vs.-t- \Vl *Vi.O

21.4%

pH (S.U.) ^2. "V.Aw» /Vf* IX* 1.18 %*& ?A1 %n
DO (mg/L) 4-0 9.0 A.fl ^•\ 6-3 iS.\ 1-1 &z
Conductivity
(umhos/cm) faM 26> •3<?r 3c?
'Temperature (°C) -vs.o •V.AA •uv.J -\S-C5 tA<\ "iS.O •w\ VIA

42.8%

pH(S.U.) Wl *WW ^.<*\ TAX 7.1? ?9? 7-T2 7.T6,
DO (mg/L) <\& SaO <*.a <g.7- 8-3 si 7? &Z
Conductivity
(umhos/cm) fao 25?> 4<T7 ZGfl
'Temperature (°C) "VS.O "v>\A -w.fr ^iS.O -\AA "vs.o -uK.& -vs.\

85.6%

pH (S.U.) ^ ^.4w V0V •Ms- 7A* 7.?:? ?-°rz 7.92.
DO (mg/L) »v,e &JO %0 -2-1 C-5 SI S-o &z
Conductivity
(ftmhos/cm) \m 103 isz- iis
'Temperature (°C) t«S.O MIA -l4A -\£.t> -\s.u TH.A 1H-6 •vs.\

100%

pH (S.U.) Wt. W ^.60 7.42, 7.11 1-86 lie 7.^8
DO (mg/L) M\ 6.0 ^4 •s.\ S3. £<Z &o &1.
Conductivity
(umhos/cm) \\oz 15© \uo IGs
'Alkalinity
(mg CaC03/L) U\
'Hardness

(mg CaCOs/L) S6
'TR chlorine (mg/L) < o-VO

'Temperature (°C) TA-O VIA •KA IMA ^•0 •VA.-4- "Ul.fr ~LS.1_

100%
Intake

pH (S.U.) a.43 A<t<o ^.A*> ^r }.{*+ 7.^1 1m 7L92.
DO (mg/L) <£o 64 ^.4 y 1 <2>£ #2 &o SaZ.
Conductivity
(famhos/cm) \\J)\ i^M .wi m
'Alkalinity
(mg CaCOVL) k\
'Hardness
(mg CaC03/L) ug

| *TR chlorine (mg/L) ±o.\0
1 'Temperature (°C) -\AA T.S.O -lA-1 TA.i ^.v •xs.\ \S-0 1-4A

Initial Final Initial Final Initial Final Initial Final

'Temperatures performed at the timeof test initiation, renewal or termination bytheanalysl identified in theDailyRenewal
Infonnation table located on Page I. Alkalinity, hardness and totalresidual chlorine performed by Ihcanalysl identified on Ihc bench
sheetspecific for each analysis and transcribed to this bench sheet by: \t

Sop at
Page 48 of 90
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Environmental Testing Solutions, Inc.

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

Ceriodaphnia dubia Chronic Whole Effluent Toxicity Test
EPA-821-R-02-0I3, Method 1002.0

Daily Chemical Analyses
Project number: 14391

Concentration Parameter D: vO Da vl
Final

Ony2 Da \'3 Day 4 Day 5 Day 6

Conlrol

nllfSU) 7.99 s.os 7 85 7.92 7.83 7.92 7.SS 7.97 7.90 7.97 7 87 7 93 7.89 7 96
DO (mg/L) 7.7 7.9 7.8 7.9 7 7 7.S 7.8 8.0 7.7 S.l 7.7 SO 7.9 8.1
Conductivity (umhos/cm) 306 317 319 324 326 325 322
Alkalinity (mg/L CaCO,) 59 CO 58
Hardness (mg/L CaCO,) 84 SS 84
Temperature CC) 24.8 25 2 24.7 25.2 24.8 24.9 24.9 25.0 24.8 24.9 24.8 25.0 24.7 25.0

10.7%

pH(SU) 8.10 8.09 8.17 7.93 7.95 7.91 7.88 7.97 7.97 7.97 7.99 7.93 7.90 7.97
DO (mg/L) 80 8.0 7.9 7.9 7.8 7.9 7.7 80 7.8 8.1 3.3 S.l 79 S.l
Conduclivitv (nmhos/cm) 291 310 317 308 303 315 317

Temperature (°C) 24.S 25.0 24.8 25.2 24 S 25.1 24.9 25.2 24.8 25.1 24,9 25.2 24.7 25.0

21.4%

plKSUI 307 a 09 8.14 7.93 7.95 7.91 7.92 7.96 7.97 7,97 7 9S 7.93 7.91 7.97
DO (me/L) SO s.o 7.9 7.9 7.S 79 7.8 8.0 78 S.l 8.3 8.1 7 9 8.2
Conductivity (nmhos/cm) 277 294 298 294 287 295 309

Temperature ("C) 24 8 25.0 24 ,S 25.2 24.9 25.0 25.0 24.9 24.8 25.0 24.9 25.0 24.7 24.9

42.8%

pH(SU) 8.06 8.07 8.11 7.94 7.95 7 91 7 92 7.96 7 91 7 98 7.98 7.93 7 92 7.96
DO (mg/L) 8.0

745
S.l 79 8.0 7.S SO 7.8 8.0 7.8 8 2 8.3 8.1 7.9 82

Temperature ("C) 24.9 25.0 24 9 25.2 24.9 25.2 25.0 24.9 24.8 25.0 24.9 25 0 24.8 25.1

85.6%

pH fSU) 8.05 8.03 8.07 7.94 7 93 7.91 7.93 7 96 7 87 7.95 7 97 7.93 7.92 7.92
DO (mg/L) 8.1 8 1 7.9 8.0 7S 8.0 7.8 8.0 7.S S.l 8.3 S 1 S.O 8.2
Conduclivitv (u.mhos/cml 178 193 190 189 183 1S2 195

Temperature (UC) 24.9 24.8 25.0 24.9 25.0 25.2 25.0 24.9 24.9 25.0 25.0 24.9 24.8 25.1

100%

pll(SU) 8.05 8 02 8.06 7 94 7.94 7.90 7.92 7.96 7SS 7.92 7 92 7.S8 7.90 7.92
DO (mg/L) S.I S.2 8.0 S.2 7.8 8.0 7.9 SO 7.9 8.1 8.3 8.2 S.O 8.2
Conductivity (umttos/cm) 159 165 160 162 158 160 165
Alkalinity (my.ILCaCO,) 65 63 61
Hardness (mg/L CaCO,) SO 64 SO
Total Residual Chlorine (mg/L) <0 10 <0 10 =0.10

Temperature ("C) 25.0 25 0 25.0 25.1 25.0 25.2 25 0 24.9 25.1 24.9 25.0 24.8 24.8 25.2

100% Intake

pH fSM 8.05 8.04 8.06 7.95 7.94 7.90 793 7.95 7.93 7.95 7.94 7.91 7.91 7.92
DO (mg/L) 8.2 8.2 8.1 8.2 7.9 79 8.0 8.1 7.9 3.1 8.3 8.2 8.0 82
Conduclivitv (u.inhos/em) 155 159 152 161 154 161 169
Alkalinity (mg/L CaCO.) 65 61 61
Hardness (mg/L CaCO,) SO 72 68
Total Residual Chlorine (mg/L) <0.10 <0.10 •=0 10

Temperature ("Q .14 X 24.9 25.0 24 9 25,0 25.0 24 9 25.0 24.7 24.9 25.1 25.1 25.0 24 9

File: sqn101_0806.9chem
Entered by: T.SIeeper
Reviewed by: ^s
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Total Residual Chlorine (4500-CI6-2011), Screening Whole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L

Analyst "pg 1 DPD:
Date analyzed 0&06-M

Positive andNegative Control:
Control Type Sample ID Result K)

Positive Negative

Negative control Deionized water %•*

Positive control Tap water V

CHMm.

Sample screening:
Sample
number

Sample ID Sample characteristics Result (0
Positive Negative

VHo£<&.<& E*s.tum4 -fc.cJetf~
oo color, c\<ar v^

AofcoS.O^ 1, €ff\.oa»>c cxocctoe} char •"

l^O^US. o<> T^-M^®J»no\ no co/or, clear, par-Welts /

irto<£os.ok no coht% clear V*

in MM.*' MA&iofO OO co/or, clear, par-he Ids •"

Wo.goS.oV U3M*3«s>itVV.€. r\o colortclear, par-KcWs •"

icvo«tov..oe- 14. CA*^ //0h-f +«tnlCiear ^

VHoftcfo. ol S.c^id ao color, clear v^

V^OiOVtf.oT- CA*if«\fctf006A onaoga, c/ear V*

Ao|0l».rfb "t*s,\K.\*i rv> coiorx c/e«\r( (Jacticks •"

lalO&CjU.i\ -ft.*! tUF O07. //^h4 -tan, clear y

AOioV*."-
.1 /igVvr 4an, c\ear *•"

v<\0&0W>. lb ^ O^TrtfiAM UtfA- -tAr»,c\c.Ar v^

tv>fov». o'A ftfl&oe .6aio«s //Qh+ yft//oco> clear v^

tto40W. OS C^lJ^A CfiAtA //ah* ydlou)) clear* ./

ttOlOU.Ola 6l06CL\WLT ye/lo»vo» c/oar, Sui&r smell 1/

V\0&Cfto. (TA fA^^VlOTAtJvC oo color, clear t/

\<\o&ou. on MA-VtCO
no color, c\ao.r v^

IM>(OU<|0 ^Ate* diu Oo co/ar, ckqr •^

| | TS O^.f36. /?
Atote; Allsamples were analyzed \nexcessof EPA recommendedholding time (15 minutes)unless otherwise noted. A positive resultindicates the
presence of totalresidual chlorine abovedetection(> 0.10mg/L), whichresults Ina pinkto redcolorchange with the addition of the OPO indicator. A
negative result indicatesthe absence of total residualchlorine,which resultsin no colorchangewith the additionof the DPD Indicator.

Page 50 of 90

Reviewed by
Date reviewed 3olal-il
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Total Residual Chlorine (ORION-97-70-1977), Confirmation ofWhole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L, Meter: AccumetModelAB250 pH/mV/lon Meter

Iodide reagent:
Acid reagent:

Analyst
Date analyzed

Calibration:

"*R %?g
INRm.

0.10 mg/L 1.00 mg/L .Slope (mV)
(suggested range =26 to 30 mV)

Reference standard # INSS 1761 inss 1761 3n
Note: Forsamples with a residualchlorineof > 1.0 mg/L,the samplesmust be diluted to be within the calibration 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 \76 | 0.50 0.575 {0%. G %
Duplicate sample precision:

Sample number Sample ID

T>l(^Sfa3VoT\^0&QS. d<N
Duplicate

Total residual chlorine
(mg/L)

S O.Q35*

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

O'Ott J2J2&CM.
Sample measurements:
1 Sample
1 number

Sample ID Total residual chlorine
(me/ij

TV <0.05 mg/L Method Blank (MB) < O. 020
TV=0.30 mg/L Method Detection Limit spike sample (MDU) o.zna.
l^iuS.ok -V\W\\SBL*a V^T*K£. *o.on
X^QttL. i\ "T>)<\ \ CvJF tiCO- t-o.oos
ttoftcfe. *T- lOYAK(L 4.0.0a*
ftoeot*. a < / U?<»T«Sl\*\ <6 oos

^
^s^

^^
^^

^>^
^s^

f\ -^"^
n!rx^'r&f^

"^\^

^<^
-^

• .

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

Reference standard
number

INSS V7&L

Page 51 of 90

True value (TV)
(mg/L)

0.50

Measured value (MV)
(mg/L)

o.q-74

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

9H. B %
Reviewed by | ^ | Date reviewed I fl-af'ftd-rT
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EnvtraamcnalTtalng Solatium,mc.

Page olA

Page / of /

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

Analyst

Date analyzed
JEi.
os.ag./f

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

Positive 1 Negative
Negative control Deionized water 1/
Positive control Tap water ^ 1

DPD: CHM %?3

Sample screening:
Sample
number

Sample ID Sample characteristics Result {/)
Positive Negative

\*i(tiS^X\a E"asx«aa»4- &>i&l OQ Colori clear v/

t«\o«cn.in ^» EpRuetw oo color, c/tqr •"

riotovtf t>i*\s>.s>i iov no coJor) clear( particles 1/

nofcvnA L iKirMice. //^/lf +<ao, c/c^rj par-Hcles V

\<UfiO\.5p MAAaWtJ /i^trr tar*, clear, ^ar-iicVcs \S

i«U*«vi»J 0OtMf^£»»iVV.e. ll^K+ -too, c\earv farticles V

Vl0ff6«.0£ 1rt.CJtfll Ji$M v/clloo, clear 1 ^
U&2fl£.0V 1 $.U\fc4 /yW--Kr,iclc«\r- i/*

V<\b*Of.0T- CANnMacACA YCllou^slig^Vl* cldudty s/

i^ofoS.co tto\*.\K) no color, cleqr, par-hclcs \S

VUtfof.vz. TJ^V C«P 00T- //^/lf -tar*, char V

tttfOf. 15 \ irTftift. /t$h+ -/ao.c/c^r, p«r-hc/es 1/

HtfOf• 1*1 i/ 0t<>Y<MU*4, )i$ht -fan, clear
v/

iWof-W |.ftftSA* &p*ul<l /itf\+ yei/ot^c/car^ far-hclcs •*

»1«fo|.«S CfefiAvAVUV. ftewA no color, clear /

I^0i0f.0(o C*j&euiAfterr /jghi y^-'Ioi^, clear, solitv smll 1/

Kflioi.<n #«Avicrc*\jo^ ho co/or, c/car y

rtM«f.o<\ ^TTQIO 00\ do co/or, cfecxr <s

V\04W. 10 it to& //q/jrf yerfo*-*! cfeair \S

1 KtfoMl £KeHt*Kb&. 1Ajf»+ i<*Ci,C fear- *S

Note: All samples were analyzed In excess ofEPA recommended holding time (35 minutes) unless otherwise noted. Apositive result indicates the
presence oftotalresidual chlorine above detection (>0.10mg/L), which results ina pink to redcolor change with the addition ofthe0P0 indicator. A
negative resultindicates the absence oftotal residual chlorine, which results innocolor change with theaddition of the DPD indicator.

Page 52 of 90

Reviewed by
Date reviewed flWrt
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I Page 92
Page I of I

Total Residual Chlorine (ORION-97-70-1977), Confirmation ofWhole Effluent Toxicity Samples
Matrix: Water, RL=0.10 mg/L, Meter: Accumet Model AB250 pH/mV/lon Meter

Analyst
Dateanalyzed

Calibration:

ir^.
Qg.ag.iq

Iodide reagent:

Acid reagent:
'W 9<2?
INR %°Q>

0.10 mg/L 1.00 mg/L Slope (mV)
(suggested range =26 to 30mV)

Reference standard # INSS /7<£/ INSS /7/g/ 36
Note: Forsampleswitha residual chlorine of >1.0mg/L, the samplesmustbe dilutedto bewithin the calibration 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%)

<NSS \lfa I 0.50 0.533 lOto. 6 %
Duplicate sample precision:

Sample number Sample ID

\<\a3-<n.i& •X4*\*Q*ivA
Duplicate

Total residual chlorine
(mg/L)

s O.Otf
p o.osm

%RPD ={(S - D)/[(S+DJ/2]} x 100
(acceptable range =±10%)

ts a*.o*ur

Sample measurements:
Sample
number

Sample ID Total residual chlorine
(mg/L)

TV<0.05 mg/L Method Blank(MB) ^ n. o'/st
TV =0.30 mg/L Method Detection Limit spike sample (MDU) 0.3M6,
iWn.-iA TMf\\£&*a UOnAVC^- <Q.OO?
i^o^roi.vi-. -t\i*\CjuP or/L * o. COS?
1<\0&G&. *Z> l i»*cMsa_ t-O. 003
\P\t>go*M \j iifSv<ifipM *0. 003

. > .

/
^

^

^*^

r \°\ ^^^n%M
^ 0?^
"v>^

^^

^^-—
Note: All sampleswereanalyzed inexcess of EPA recommended holding time(15minutes) unlessotherwise noted-,
Laboratory control sample:

Reference standard
number

INSSmL

Page 53 of 90

True value (TV)
(mg/L)

0.50

Reviewed by

Measured value (MV)
(mg/L)

0.S33

%RS =MV/TVX100
(acceptable range«90to110%)

/OC>.&c/o

* ] Date reviewed | O^Qf'rt

SOPC8-Revision 4-Exhibit C8.2
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EnvtrontwottlTnOngSotalonL toe

Page T*i

Page LofM

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

Analyst
Date analyzed

us.
os-to-A

Positive and Negative Control:
Control Type Sample ID ResultK)

Positive Negative

Negative control Deionized water >/
Positive control Tap water s

DPD: CHI" 923

Sample screening:
Sample
number

Sample ID Sample characteristics Result(V)
Positive Negative

WoSr/MS tttsttMaa* fe.\>Jej<L no confer, c/ccv, far-ftcleS V*

i*.o€qA.\V9 i/ (iWuMi'sr no co/or, clear y

\°\ti&V\.\-\ TJA \S6l^ \0\ no color, clear, far-lvclcs •*

v4.o$o<s.\& | J, ii^rftvce. oo co/or, clear, (tar-h'cks v^

Mt&o^.ft H.ML\&tO htfjr -feny cIcar, P«HiclfiS */

fto^.'-S uiftM^e^^tvjie. //ghf fco, clear, par-h'clcs •*

\1tf»k(n N. cfiM //ghf 4o.o, clear \S

ttoito. U S. CA«H A5/1+ -fan, clear, par-bcleS v^

A*\fc.JlO. M CjA.(KvrKvioo6ft //#J>+ broun, c7«W <s

^o<io.(n^ >AlVClO //flM" 4an, clear, fofkckS y

VWio.ofr T\IK Iuf oot_ h^h+ Hrar>, clear \S~

V\0ClD.<fl 1 \ l**TPi*S. h&h-V -tan, c\car- \S"

PtOjtO.lO L OfsrteArt lifjhV -ten, clear \s~

rttofiate tatfe. fc*4*& /iah4 yclloo, clear y

iWib.o*! GMtoutiA 6eAU\ /i9h+ ycjlouo^ clear s/

t1o*»O.05 ^6eLft<\a.T yellow, clear, soVfor* Smell y

tti.fio.oi. PftSftoortWiL no co/or, clear y

fr. J<?-r^jaSJU-iX-
z —|

Note: All samples were analyzed inexcess of EPA recommended holding time(15 minutes) unless otherwise noted. Apositive result indicates the
presence oftotalresidual chlorine above detection (> 0.10mg/L), which results ina pink to redcolor change withthe addition of the DPO Indicator, A
negative result indicates the absence oftotal residual chlorine, which results In nocolor change withtheaddition of the DPD indicator.
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Page 99
Page /_of l_

Total Residual Chlorine (ORION-97-70-1977), Confirmation ofWhole Effluent Toxicity Samples
Matrix: Water, RL =0.10 mg/L, Meter: Accumet Model AB250 pH/mV/lon Meter

_X*L
Qg./rt.AT

Iodide reagent:
Acid reagent:

'nr 94%
INR 3?6

Analyst

Date analyzed

Calibration:

0.10 mg/L 1.00 mg/L
Slope (mV)

(suggested range = 26 to 30mV)

Reference standard # inss 1761 inss 176) 30
/Vote; Forsampleswitha residual chlorine of >1.0mg/L, the samplesmustbe dilutedto bewithin the calibration range.
Laboratory control sample:
Reference standard

number
True value (TV)

(mg/L)
Measured value (MV)

(mg/L)
%RS =MV/TVxlOO

(acceptable range =90 to 11096}

INSS m | 0.50 0-5(D5 101, o %
Duplicate sample precision:

Sample number Sample ID

xiogovrt T>l* *&d \M
Duplicate

Total residual chlorine
(mg/L)

0.OH-7
**&m%'ra.6m

%RPD={(S- D)/[(S+D)/2J} x 100
(acceptable range=± 10%)

o&./a»/<?"

Sample measurements:
Sample
number

Sample ID Total residual chlorine
(mg/L)

TV<0.05 mg/L Method Blank (MB) ^o.oai
TV=0.30 mg/L Method Detection Limit spike sample (MDU) n.z&i**
\<\o«o^\fr -WAlS&tt lUvP«£_ * 0.031
\A(s^lfcufcS: Tib \ t cor ocyz- *0.OO9
rto8 tb.6<\ 1 t»JrcfSVtje. ^O.OOLl
YVtrftfc * to «A> U*Stt£A*\ 4 0.00 3

^^
^^

^^
^^

yfi^
-$-V^

-v

^^

^— . i-
Note: All sampleswere analyzed inexcessof EPA recommended holding time(15minutes) unlessotherwisenoted.
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 [7Ca\ 0.50 OMH1 99.H%

Page 55 of 90
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Analyst ^
Date analyzed C&I0.14

Page,
Page QO

4 of~g~

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

Titrantnormality andmultiplier determination:
Titrant reference

number
Normality check
standard number

Begin
mL

End
mL

Total
mL

(E)

Normality (Af) of Hz$04
=(5 mLNa2C03 X0.05)/E =0.25/E
(acceptable range =0.0180 - 0.0220)

pHFactor or Multiplier
=(/Vx50000)/100mL sample

=0X500

INRCjU inss ft^ o.z 12.0 IZM 0.01OZ. ibj
Laboratorycontrol standard (LCS):
Reference standard

number
True value (TV)
(mgCaCO.s/1.)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mg CaCOj/L)

%RS=MV/TVxlO0
(acceptable range=90 to 11092)

INSS I^Jl^Z. 100 100 |Z.c> 22-2. °l.\> |0.| qi- Qr*£>L
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(ml)

Begin
mL

End
mL

Total
mL

Multiplier
Alkalinity

(mg CaCOj/L)
96RPD

=({S-D)/[(S+D)/2J}X100
(acceptable range « 110%)

v&m<\ SSi/J lOO 22£ Z$H 32. l0,| s 32

*
Duplicate (D)

* 2SH l6» 3.z 4 D ?2 w^oatoi^
Sample measurements

Sample number Sample ID
Sample

volume (ml)
Begin
mL

End
mL

Total
mL

Multiplier Alkalinity
(mgCaCOj/l)

MB (TV<2.5 mg/L) Deionized water, pH=S.**u sm. 100 o.o 0.2- O.Z. io. 1 M?

fl-3-Ol.i^fl Ssu) ; Z0i4 3l# 3.2. 1 32
O0.OM4& 4 / 3|-6 6*1 J.I 1 Zl
O0.UJ.jfl ftHSM I H°i MOJO «*T.T- 5a
G&O'J.flA ' 10,\p 4v>.6 <5A bo
0&.M& 0.0 £0 % *>q
(fV-iSI^A *5".a iW $.& •51
OY-Z^M ll.i/ RS *4 G*b
t^.OLi^A »>.r w s-A hO

U0.OI.M& ft*/ n* 5",© 1 &
08.0SMA *te 35-.) 5tt j uo I
d&.DSMB v 4?./ *' (*.o 1 bl
ft4*6V-^^-A flortsto W.U 1 *AI >4ifi.Q e.l j <5&
6 i-ws-i* A 1 % 0.0 $> s.> j m
of-m-iA J 3 6^ ll.T U.o ' Ul

<SA>mM& /nr^SuJ ftrt.+' 1 U:> ITW 5.T- >5Q
Dfco&>l* A \ z fW 23.2. SS m
ofe'in-i^ I 3 J fca. *U Sfl liO

I rtvtos.o^ llp^hmtcrk t SO to.) 3a *> M.f:© <n
| i3o? 01.7.1. 1 2 A 33c* 38.S *n *i 1 *»
Laboratorycontrolstandard (LCS):
Reference standard

number— _
True value (TV)
(mgCaCOj/L)

Sample
volume

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mg CaCQ3/L)

%RS =MV/TVxl0O
(acceptable range=90 to 110%)

INSS 100 100 C0»&|q^

Reviewed by:

Page 56 of 90
> Date reviewed: 0<*fo-rt
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Analyst

Date analyzed
~F—
(#.io.fl

Page.
Page
JLof

J&

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

Titrant normality andmultiplier determination:

Laboratory controlstandard (LCS):
Reference standard

number
True value (TV)
(mgCaCOs/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mgCaCOs/L)

%R5=MV/TVxl00
(acceptablerange=90 to 110%)

INSS Hty2- 100 100 3&S w 9W lo,\ ^5 <K.07
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(ml)

Begin
mL

End
mL

Total
mL

Multiplier
Alkalinity

(mgCaCOj/L)
%RPO

=((S-D)/((S+D)/23}xlO0
(acceptable range=± 10%)

l4ot<A.fi fiiSWn $ 62? o.o U.V Up fo lai s ^3

i Duplicate (D) 4 4l/ 4.3 M.T- J 4 0 45" 2.1V.
Sample measurements:

Sample number
Sample

Sample ID volume (mL)
Begin
mL

End
mL

Total
mL

Multiplier Alkalinity
(mgCaCOj/L)

MB(7V<2!5jng/«^ rffsAiftlC109—"

i^tftt6S»cfe Ef&tmtm finh 1 *& °I3 ae Ml* e&|0J Qi
i4ofcn.ii» . * tee iftto ^.0 I f <ft
14Dirt.K i 3 le.j» 23Z U,v>

'

<*3
t4of6SJ*(. £&&lw»n /?vJ f 73A 2?.S M.3 A7-
t4o(0l»?»1 2, TZ.S 322 4.} 1 <fe
\4trt(fl.lU i 3 bl.Z 3t»8 U.U <*3
i^ojfros.eJ Qllhmitr* fa)fitnr> J 3i*d 4M ^ 67-
i4o(ai .-in ! l **A US.0 <4.* <te
l40tu1.lL, 1 3 0,0 M»V *i.v» 43
l4atflS.irt IVAS&ti ioi 1 Hi# 7.8 3-2. ^•5"
lAAtCl.'Zj' I x ^ li.o ».| u$
\4oftcft.n \ 3 11,0 W,0 40 l#l
l4ota*.dC i%4^A.y <0l uu I MrQ n-.i 3i W
Atfn.tf 1 a r>,i 20.3 3.2. 1*5"

\4o*<rt*v1 J 3 to? #3.3 3.o U\
A6MS.fl •TJASfrA) IMT 1 2^> ft#.< 3.x.

i te
i4otai/zfl ! * #fr.S" *U" i.o 1 \el
*Ot0M? J J #.<r 3Z*- 3.o Ui
I4Q&&-*1 T7W .aS&Ajf/VjTWl •c 325 3S<(0 3.» 4 tiz

Laboratory control standard (LCS): .

Rpfe^nn ftt*pfiarH J True value (TV)
~ (mg ULUa/L)—

Sample

(my

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mgCaCOj/L)

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

INSS 100 100

Reviewed by:

Page 57 of 90
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Date reviewed: Of'lQVt
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Analyst
Date analyzed

yo
o&Xo.rt

Page.
Page <u

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

Titrant nqxmalltyand multiplierdetermination:
Normality (Af) of Hz$04

(S mLNa2C03 x 0.05J/E a 0.2S/E
(acceptable range =0.0180 - 0.0220)

pH Factor or Multiplier
'(Nx 50000)/100mLsample

= Arx500

Laboratorycontrolstandard (LCS)
1 Reference standard
1 number

True value (TV)
(mgCaCO-j/l)

Sample
volume
(mL)

Begin
mL

End

mL

Total
mL

Multiplier Alkalinity (MV)
(mgCaCOs/L)

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

J INSS \J[pZ 100 100 3S^ *4S3 <!.> 10.) qa MM
Duplicate sample precision:

1 Sample
| number

Sample ID
1Sample
volume
(ml)

Begin
mL

End
mL

Total
ml

Multiplier
Alkalinity

(mg CaCOj/L)
%RPD

={(S-D)/((S+D)/2l)xl00
(acceptable range=± 10%)

1 \4o#n-ifl seijj /attuo 2 SO 0,0 *.o 3.0 {£) lol s 1*1
1 i Duplicate (D) ^ 3.0 b.O la 1 4 0 ui —10&1QY?
Sample measurements:

Laboratory control standard (LCS):
Reference standard

number
True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Alkalinity (MV)
(mg CaCOj/L)

%RS=MV/TVX100
(acceptable range=90 to 11096)

INSS 1*^2- 100 100 *&d ms %s Id** <W 9kd7.

Reviewed by: Date reviewed: | 6HP-fi

Page 58 of 90
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.i,« UlftMeMMMMM.

Analyst A,
Date analyzed O&lO.ti

Page.

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

Page &k>
I of~5~

Titrant normality andmultiplier determination:
Titrant reference

number
Normality check
standard number

Begin
mL

0.0

End
mL

Total
mL

Normality (AO of EDTA
=0.2/E

(acceptable range =0.0180 - 0.0220)

pHFactor or Multiplier
=(Alx50000)/50mLsample

=/Vxl000

INR C||0> INSS no| m 10,0 ICLO 0 >OZQO 2O0
Laboratory controlstandard(LCS): M& ft
Reference standard

number

INSSl^y

True value (TV)
(mgCaCOj/L)

40

Sample
volume
(mL)

50

Begin
mL

!0.O

End
mL

12*-2L

Total
mL

2.£

Multiplier

20.0

Hardness (MV)
(mg CaCOj/l)

qq

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

no.oy.
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(ml)

Begin
mL

End
mL

Total
mL

Multiplier
Hardness

(mgCacOa/L)
%RPD

=((S-D)/[(SfD)/2])xl00
(acceptable range=± 10%)

Fcehj^ ® »*£ lui 4» «j»° s Ml*0
Duplicate (D) \o lu-a 21.4 H.v 1 4 0 ^o -*OQi0|^

Sample measurements:

Sample number Sample ID

MB (TV<2.5 mg/L) Deionized water

F oKi yp
K-r >not

+
Pm02.
P/no3

1)60^
L)6.(a>^

$sw
toteu)

06ngj^/3
OP-VM^fe
o&onm 55la)
o&auft& j

0?js-lflft
_tnig^ ~~1—
flftOLftfl
dfl.ql.rtg?
0Q'Q54C»Q
eaos^fe
oft.QV-i^fe

0 &•QS-rt fr
m^suj 'W I

oi»cn»A I •f
Laboratory controlstandard (LCS):

Page 59 of 90
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Analyst ^
Date analyzed 06.10.)".
Titrant normalityandmultiplierdetermination.

Laboratory controlstandard (LCS):
Reference .standard

number

INSS 134V

True value (TV)
(mg caCOj/L)

40

Sample
volume
(mL)

50

Begin
mL

End
mL

Page.
page en
Aof £

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

Normality (/V) of EDTA
=0.2/E

(acceptable range=0.0180- 0.0220)

Total
mL

Z.O

Multiplier

2o,o

Hardness (MV)
(mgCacQs/L)

MO

pHFactor or Multiplier
=(A/x50000)/SO mLsample

= /Vx!000

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

100. iD.i&L HSfr
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume

(ml)
Begin
ml

End
mL

Total
mL

Multiplier
Hardness

(me CaCOj/L)
9&RPD I

={{S.D)/((S+0)/2J}X100
(acceptablerange =± 10%)

i4o(0&.<Ti. ft\aribm \ eu o.o zs 2.f Zo S «5fe

A Duplicate (D) 4 2.5 6.0 Z..S 4 0 "5Q -luAidtt
Sample measurements:

1 Sample number Sample ID
Sample

volume (mL)
Begin
mL

End
mL

Total
mL

Multiplier Hardness
(mgCaCOj/L)

— • • i --t/U6)iQ)<J5U

I'NOAfll.io fAfc/vCrv z. 'SO ff.O >.* 2.T <30.0» 9>
i^Odo^.Vn 4 3 i >.S <H *H Md
»«L 0*<K-OV W<k*r«w,IV* « ?-< ^ l^e 35) <Z") taft
\ "10k<s\-iA ' 1 Z r&a 3D.2 M 1 ZljO
\Aae-o«v«v.3 \ 3 20.2. 32.2 E.a J 440
rti>At>*»t>& i0c^ i fib sJ2^ •3§3s; ' Ax. H
\<iok*g'*8' | *• 1 3S.V 35."? £/* Gt*
x^o f-Jo«<ri 1 3 0,0 a.o •3.o l<?6

L^vOiOU.O t 5 CAiu^ I la? 4i> Z1 se
C*0ftci4.O 1 z *ft* •4M.2 2.1b 52.
KotlO.ty i 3 . » &o *.> fo- «M
l*\040W.<P— Cjhajfch/io0<i<v 1 3.S *i* *ni Mtf ^ J 2oo
»*\o.tot-tru | 2" I O.b 4.1a 4l* I ISO
><\0&10.0\ J J 67> \o.V H.^ m
»*\0fi(*i.<fi> boiktiJ to- v 4w 4.1 4.r f ISO
i4otM'<& 2. 9,/ t*/.o Jrt OtfO
i^ofrio.oru J < i I'OM £.i 4.0 IT 130
rtafM.U Ov4nri^iieU. SO iao I<V> €.\ ho
t*\oio!S..(r*k ISftsf/na.^ I i n,> 2S.0 Sib < no

Laboratory control standard (LCS):
Reference'staodaj'd

number

INSS

True value (TV)
igXaCOsZLL

40

Page 60 of 90

Sample
volume
(mL)

SO

Begin
mL

End
mL

Reviewed by:

Total
mL

Multiplier Hardness

(mgCaCOj/L)
%RS =MV/TVxl00

(acceptable range =90 to 110%)

===£fctfc3df3-

4(t Date reviewed: OMQ-H

SOP C6-Revision 4-Fxhibit C6.1



Analyst /•
Date analyzed oa.io.rt

Page.

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

Page.
Z» of _£_

Titrant normality andmultiplier determination:
Titrant reference

nnmW

Normality check
_ .standard number

Begin
mL

End
mL

Total
mL

I*)

Normality (/V) of EDTA
=0.2/E

[acceptable range=0.0180 - 0.0220)

pHFactor or Multiplier
=[Nx 50000)/ 50mLsample

s Nx 1000

INR INSS ' U LftlOtf
Laboratory control standard (LCS):
Reference standard

number
True value (TV)
(mgCaCOi/L)

Sample
volume
(mL)

Begin
mL

End

mL

Total
mL

Multiplier Hardness (MV)
(mgCaCO]/L)
oeicA

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

inss \ <Hy 40 50 ZS.Q fox* Slo 'ZOO MHO loacn
Duplicate sample precision:

Sample
number

Sample ID
Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier
Hardness

(mg CaCOt/L)
%RPD

=«S-D)/f(S+D)/2j}xl00
(acceptablerange =±10%)

\<\t>&<n-tw> £ftShnriU^\ 2 fft> fo*o <%!* S.L* Tao s no

i. Duplicate (D) 4 fiu* w <5S. X ° no —tUaiOtq

Sample measurements:

Sample number Sample ID

MB(TV<2.5jngfil ftf iff nfrrrl wntnr

i^6&o*Uy<£ Ea^Ys'4iftn
i*fi*oS.cft QHW^n AnK t
lAoln. ^l
t^0&(fl.lVA

lAfi&fliMffJ
j^Mfl^^l

iW

t
£ftS frncn ftbO 1

-t 3

l^o&oS«o4 t-z/H tm«n <tU)An*f 1
t^o&in.i-i

l^ofttfl.H. t
flat-Ol'rtfel mil5u) ftnK I
Ofc-ffa-rtft.

ot-tn-A
l^flfrflS. 6$ T/ASQn> ml 1
rt«ig<rt.tfi

flofim.rt
•AOJOS.OS

-f
TVA^ftfUQiuu 1

1408-01.iS
Holds, n

Laboratorycontrolstandard (LCS);

Page 61 of90

Sample
volume (mL)

-50-

Begin
mL

End
mL

Total
mL

Multiplier

moi*

-^ytfl-v/J'50 3&1
Mas.
0.0

qa4
ai
5W

ff.ff b.-S"

2O.0

!=l£ n.*> ifi.
Ji3. ilw g.l

Zl-'S

ftl-'gj *U
aa^j.

«iuu 3i.fe
3tw 3ui

•OA
5J1
3A

"3u>.i
Ua

•Jii
4-5.6

<5.0

"^T
0.O u.S 4s

2-s
4£.
Ail

q.o

aiLU
±L3L
2,Q W

11.0 12.(3
I2.V
N.y

N.U
li^£

.2^/.,*

es
1.^

IV-S

Id*
Jfid.
2fco

.Vfl

L5J2

Hardness
(mgCaCOj/l)

-WJflOtt

no

Bo
Ito
no

Ibo
IPO

Ioo

>pq
1(3Q

Uao.
02.

_3£L
<hO
&0

©O
35:IJZf

3±.
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Analyst y^
Date analyzed O6\0\<h
Titrantnormality and multiplier determination.

Page.
Page &\

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

Normality (/V) of EOTA
=0.2/E

—(E-LJ (acceptable range « 0.0180 - 0,0220)

pHFactoror Multiplier
=[Nx 50000)/ SO mLsample

s/VxlOOO

Laboratory controlstandard (LCS):
Reference standard

number
True value (TV)
(mgCaCOj/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Hardness (MV)
(mg CaCOj/L)

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

inss pKji, 40 50 2o.o #!U ^D 2fl.o UO IIKIlO.
Duplicate sample precision:

.Sample
number

-, A Sample ID
Sample
volume
(mL)

Begin
mL

End

mL

Total

mL

Multiplier
Hardness

(mg CaC03/L)
%RPD

=«S-D)/((S+D)/2]}xlD0
(acceptable range=± 10%)

tfo«oS.ot* 5Q(0»n»t i Z5 33.0 no Xo &20.0 s 00
A* Duplicate (D)

J fa* *|ulO ^o -> j D eo -*teioi*i

Sample measurements:

1 Sample number Sample ID
Sample

volume (mL)
Begin -
mL

End
mL

Total
mL

Multiplier Hardness
(mgCaCOa/L)

MB(TV<2.amgfli nftlnniTPxLiA/aatpr 50 ^odiOl *i
l^D^-1^ T7A SS)^ jut .2. Z^ *kp.o X*Q 1.6 Li) 5A° •^•z.
ftctftfUj^ J J I 93:6 Ms 1.1- y&
Wfc*0£.O<» "tVASfillJ IKJfM 1 \ M* 3|.5 ao 00
ft0«C1.1.t 1 2 31* 53.2. }.> i?6
i^M«A. |gf 1 * I 33.2 5-H ».> l*a
i^oJob^l TVA riup 00 2. i Sq.'J 3&) 3.Z. I28-»3d
i^o&tf,l2~ 1 * tS0iOfi dS.\ *Hl So \-2jn
v^ofeio.of J 3 I5.1JM \os 3.3 ftZ-Yht-i
t*\ otot.it TtfA copooi. uv i MM 4*3 3.2. I2A.130
MoftoMi- I * *H3 *n.3 3.0 12.0

lftofro.o# 1 3 ias 2X1 3.vj 1 ra^-140
l*U>£0k. 1*2- 1?ACup u*r i ioM l"3.? %& JlZ-llO
ilofof-ib | ^ n2 15.^ zs IDn
rt0Sl0.6°l 1 .3 *MA *K •2.W 1 1 lOMJOO
i^oiot.n- 1VA fiiur vtorj UU/ I is.-* <B.<5 2.0 1 I12JII0
flo*oJ.^ I * l&S 7o<\ 3.W j <*i,
MnfiOiOt » 3 2M.r XI.) a.w It^-Jta
iA^ofe.a T/4 Ajit Ud i ZqA, $3.* 2--> llUlIn
jq^ofjM J * -

.13+ fat 2.* . ^-1D0
Laboratory control standard (LCS):

Page 62 of 90
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Analyst

Date analyzed
JLl
n&itxrt

Titrant normality andmultiplier determination:
Titrant reference

numl

INR

Begin
mL

End
mL

Total
mL

Page.
Page QO.

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

Normality(/V) of EDTA
=0.2/E

(acceptable range=0.0180 -0-°220j.
en

pHFactor or Multiplier
={Nx50000)/ 50 mLsample

s/tfxlOOO

Laboratory control standard (LCS):
Reference standard

number
True value (TV)
(mgCaC03/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Hardness (MV)
(mgCaC03/L)

%RS=MV/TVxlO0
(acceptable range » 90to 110%)

INSS Rvjy 40 50 Zl>/1 Z6Z to lQ<0 MO ioa«n.
Duplicate sampie precision:

Sample
number

Sample ID
Sample
volume
(mL)

Begin
mL

End

ml

Total
mL

Multiplier
Hardness

(mgCaCOi/L)
%RPD

*«S-D)/[(S+D)/2]}xl00
(acceptable range - ± 10%)

i4q£J<mO C\JU? ti& 3 zs n-A 5o.o 21 L2) ZO.0 s JIM2.0
L Duplicate (D) ) 30.0 3&& 2.6 I J DJ12-lJo 6.T/,

Sample measurements:

Sample number Sample ID
Sample

volume (mL)
Begin
mL

End

mL
Total
ml

Multiplier Hardness
(mg CaCOj/L)

MB(7V<2,5mg7tT" "DeTDmaod wotef- c;n
O0jQ# V

rttifftttVS
g \JX)tfb\w

~fi/ft OU- ito-Hrfil -
i ^ ^ **~ __ l if p

3fU 3*.^ &*»* tl) '£*& • 33Z*|^o—^ft***
v^o*oe-^ I z i 3j.S 3*1, i 3^ I / JD^IflO )
Ltffadrfrfolfo io 4 ^ ! $a.0 3S<» *a !_i ii2. no. /
i^oioG.ib -TEACUPop In&hMjL 34.» ^1 2.0 DZ^lJO 4<
\^0ftOfe.li TVA <a£iA* UD 1/uav«. • *«r — 3iM -Wrs- 3.V* \ \ —kflJ.iOO w

- JT
Z?

,{^
J?S

s
S

y
y

/ i

i 1 !. 1
Laboratory controlstandard (LCS).
Reference standard

number
True value (TV)
(mg CaC03/L)

Sample
volume
(mL)

Begin
mL

End
mL

Total
mL

Multiplier Hardness
(mgCaCOj/L)

%RS=MV/TVxl00
(acceptablerange=90 to 110%)

INSS 4^1^ 40 50 3SJLP S%fc zo 7Qt> 40 I00./O

Reviewed by: yl | Date reviewed: | 6frHH<\ |
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Sequoyah Nuclear Plant Biomonitoring
August 06 —13, 2019

Appendix 0

Reference Toxicant Test and
Gontrol Chart
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Environmental Testing Solutions,, Inc.

Pimephales promelas
Chronic Reference Toxicant Control Chart

Source: In-house Culture

1.0

1 I 1 1 1 1 1 1 I 1 1 1 1 1 1 1 I 1 1 I

Control Limits (i 2 Standard Deviations)

0.8 - .- _ _. _ .

0.6
" _1 JL *.- -_ __ •- Jl.T _ *„™1L_^1 -_^.• ._• "

0.4

i i i i i i i i i i i i

1.2

1.0 -

1 1 1 1 1 1 1 1 1 1 1 1

Warning Limits

i i i i i i i

i•i•i»r
•

„m
•

• • •

•
•

•

—

• •

..— • , — ..

• • • • •
••- •"••

..- —

•

1 1 1 1 1 1 | i i i i i i i i i i i i

0.8 - •

0.6 -

0.4 -

<&& «*& tffi «flA* <*/& **&<a& *v* <&& «fir* «nfi <*fi <&& <&& <*& m& *\& «*fi m& *&
•tjlr* <£ <^ 0* 0^ tf* 0<*'v \<&-v \VV ^'u ov C^ 0* # ^ 0* ^ 01

Test date

7-day IC^=25% inhibition concentration. An estimation of the potassium chloride concentration
which would cause a 25% reduction in Pimephales growth (calculated using ToxCalc).

— Central Tendency (mean logarithmic IC25 converted to anti-logarithmic values)

— Control Limits (meanlogarithmic IC^ ±2standarddeviations converted to anti-loganthmic values)

- • Laboratory Warning Limits (meanlogarithmic IC^+2 coefficent of variations convertedto anti-logarithmic values)
USEPA WarningLimits (mean logarithmic IC^±SA 75 convertedto anti-logarithmic values,

JA.75 •75 percentile of CVs reported nationally by USEPA)
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Pimephales promelas
Chronic Reference Toxicant Control Chart

Source: In-house Culture

—UJ

o
TeSfaumber

CO
Test date 7-day IC^

Log10Conversion Anti-logarithmicValues (g/LKCl)
Laboratory Calculated CV 75th Percentile CV

O ToxCal Determination 7-day IC^ CT S CT Control Limits Warning Limits Warning Limits
(g/L KCl) CT-2S CT + 2S CT-2CV CT + 2CV CT-S^s CT+Sa.75

1 02-06-18 0.7951 -0.0996 -0,1377 0.0260 0.7283 0.6461 0.8211 0.6154 0.8557 0.4516 1.0051
2 03-06-18 0.7Q02 -0.1548 -0.1387 0.0263 0.7266 0.6437 0.8201 0.6126 0.8552 0.4505 1.0027
3 04-03-18 0.6973 -0.1566 -0.1411 0.0256 0.7225 0.6423 0.8128 0.6115 0.8474 0.4480 0.9971
4 05-08-18 0.7204 -0.1424 -0.1429 0.0243 0.7196 0.6435 0.8048 0.6138 0.8380 0,4462 0.9931
5 06-05-18 0.7512 -0.1243 -0.1451 0.0200 0.7160 0.6530 0.7852 0.6280 0.8126 0.4440 0.9881
6 07-10-18 0.7808 -0.1075 -0,1429 0.0216 0.7196 0.6514 0.7950 0.6248 0.8244 0.4462 0.9931
7 08-07-18 0.7690 -0.1141 -0.1410 0.0225 0.7228 0.6518 0.8015 0.6245 0.8317 0.4481 0.9974
8 09-11-18 0.6884 -0.1621 -0.1432 0.0222 0.7191 0,6491 0.7967 0.6217 0.8270 0.4458 0,9924
9 10-09-18 0.6735 -0.1717 -0.1442 0.0231 0.7175 0.6452 0.7979 0.6167 0.8296 0.4448 0.9901
10 11-06-18 0.6673 -0.1757 -0.1444 0.0234 0.7171 0.6440 0.7986 0.6152 0.8307 0.4446 0.9896
11 12-04-18 0.7740 -0.1113 -0.1419 0.0241 0.7212 0.6454 0.8060 0.6160 0.8388 0.4472 0.9953
12 01-08-19 0.6882 -0.1623 -0.1434 0.0245 0.7188 0.6422 0.8045 0.6123 0.8380 0.4456 0.9919
13 02-05-19 0.7232 -0.1407 -0.1442 0.0240 0.7174 0.6422 0.8013 0.6126 0.8344 0.4448 0.9900
14 02-05-19 0.6837 -0.1651 -0.1442 0.0240 0.7174 0.6423 0.8013 0.6128 0.8343 0.4448 0.9901
15 03-05-19 0.7090 -0.1494 -0.1448 0.0240 0.7165 0.6416 0.8002 0.6119 0.8333 0.4442 0.9888
16 04-02-19 0.7064 -0.1509 -0.1446 0.0239 0.7167 0.6419 0.8003 0.6123 0.8333 0.4444 0.9891
17 05-07-19 0.7600 -0.1192 -0.1418 0.0234 0.7214 0.6478 0.8035 0.6193 0.8352 0,4473 0.9956
18 06-04-19 0.6892 -0.1616 -0.1417 0.0233 0.7217 0.6484 0.8032 0.6201 0.8347 0.4474 0.9959
19 07-09-19 0.6789 -0.1682 -0.1429 0.0240 0.7196 0.6443 0.8037 0.6150 0.8365 0.4462 0.9931
20 08-06-19 0.6912 -0.1604 -0.1449 0.0237 0.7163 0.6422 0.7989 0.6129 0.8317 0.4441 0.9885

Note: 7-day IC» =25% inhibition concentration. An estimation ofthe potassium chloride concentration that would cause a25% reduction in Pimephales growth (calculated using ToxCalc).
CT=Central tendency of the IC25 values.
S =Standarddeviationof the IC2S values.

Control Limits=Mean logarithmic IC25 ±2 .standard deviationsconverted to anti-logarithmic values.
Warning Limits » Mean logarithmic ICZ512CV orS^s convertedto anti-logarithmic values.

Sa.75 s Standard deviation corresponding tothe 75,h percentile ofCVs reported nationally byUSEPA (Sa.7s =0.38),
CV = Coefficient of variation.

«l
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CntfkOMMHtttlotitogSolutkMi.Inc
Pimephales promelas

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

1.25

"aT 1.00
-E (D

* |o SS 0.75
O ro
T= *•*
o •=
4-» — 0.50
c *^

t5 |
•=• 0.25

£

£ %
.2 °

o -m

♦* Sc o
Ql (J

cu
o
u

o

2
a

20

10

30

20

10

. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 < 1 1 1

r •

1 .

_ _ r -•—* * • * . • • •

-ni|ii<i•*

I USEPA MinimumAcceptance Criteria (>0.25 mg per surviving larvae)

- I I i l i i i i i i i i i i i i i I i 1 "

T I 1 I I I I I I 1 I I 1 I 1 I
USEPA MaximumCoefficientof VariationGuidance Criteria (<20%)

I T

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

"i i i i i i i i i i i i i i i i i i i—r
USEPA UpperPMSD BoundAcceptance Criteria (<30%)

.J L J L

Test date
Control Growth, Coefficient ofVariation (CV) or Percent Minimum Significant Difference (PMSD)
PMSO is the percent minimumsignificant differencebetween 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

J I I L J L J I I L

acceptance criteria.

Central Tendency (mean Control Growth, CV or PMSD)

95%Confidence Interval (mean Control Growth, CV or PMSD ± 2 Standard Deviations)
Page 67 of 90
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CD
$14 ,'^sir Pimephales promelas

00 ChronicReference Toxicant Testing, Test Acceptability Criteria
Source: In-house Culture

Test number Test date

ToxCal Determination Control Growth

(mg/lnitlal larvae)
Control Growth CV

(%)
Test PMSD

(*)Control

Survival

Control G rowth Test

Mean CV M5D PMSD CT 95% Confidence Interval CT 95% Confidence Interval or 9556 Confidence Interval 1
(*) (mg/inltlai larvae) 196) IX) CT-2S CT+.2S CT-2S CT+2S CT-2S CT+2S

1 02-06-18 100 0.772 8.4 0.0815 10.6 0.651 0.S38 0.765 5.6 03 10.7 10.6 5.0 16.2
2 03-06-18 100 0.810 4.7 0.0640 7.9 0.660 0.526 0.794 5.6 0.5 10.7 10.6 4.9 163
3 04-03-18 100 0.743 6.1 0.0836 11.3 0.668 0.534 0.802 5.8 0.8 10.7 10.7 5.1 163
4 05-08-18 100 0.576 4.9 0.0516 9.0 0.663 0.523 0.803 5.6 0.7 10.5 10.8 53 163
5 06-05-18 100 0.643 8.7 0.0992 15.4 0.664 0.5.25 0.803 5.8 0.7 10.9 11.2 4.8 17.6
6 07-10-18 100 0.678 3.9 0.08S0 12.5 0.669 0335 0.803 5.6 03 10.7 113 4.9 17.7
7 08-07-18 100 0.692 6.4 0.0813 11.7 0.675 0.547 0.802 5.3 1.0 9.7 10.9 6.0 15.8
8 09-11-18 100 0.709 8.4 0.0680 9.6 0.678 0.551 0.805 5.5 0.9 10.0 103 6.0 15.8
9 10-09-18 100 0.973 6.8 0.0693 7.1 0.696 0.516 0.876 5.5 1.0 10.1 10.6 5.5 15.7
10 11-06-18 100 0.666 5.3 0.0744 11.2 0.693 0.513 0.873 5.5 0.9 10.1 10.6 6.2 15.1
11 12-04-18 100 0.705 6.7 0.0876 12.4 0.698 0.524 0.872 5.7 1.3 10.1 10,7 6.2 153
12 01-08-19 100 0.629 5.6 0.0758 12.1 0.699 0.528 0.871 5.6 13 10.0 10.6 6.1 15.1
13 02-05-19 100 0.871 7.1 0.0929 10.7 0.707 0.519 0.895 5.8 1.6 10.1 103 6.1 14.9
14 02-05-19 100 0.856 3.9 0.0671 7.8 0.718 0.522 0.914 5.6 1.4 9.8 103 5.8 14.7
15 03-05-19 100 0.773 7.3 0.1141 14.8 0.725 0,532 0,919 5.7 1.4 10.0 10.6 5.8 15.4
16 04-02-19 100 0.762 9.1 0.1406 18.4 0.730 0.539 0.922 5.9 1.4 10.4 11.1 5.3 16.9
17 05-07-19 100 0.670 6.3 0.0763 114 0.727 0334 0.920 6.1 1.7 10.5 113 5.7 163
18 06-04-19 100 0.694 3.8 0.0602 8.7 0.725 0.532 0.919 6.2 2.4 10.0 11.2 5.4 16.9
19 07-09-19 100 0.676 9.0 0.0794 11.7 0.725 0.532 0.919 6.5 3.0 10.1 113 5.8 16.9
20 08-06-19 100 0.645 4.3 0.0551 8.5 0.727 0.537 0.917 6.3 2.8 9.9 11.1 5.5 16.7

Note: Control Survival e USEPAminimum test acceptability criteria&80% survival.
Control Mean Growth = USEPAminimum test acceptability criteria fe0.25 mg/survlving larvae.

CV* Coefficient of variation for control growth.
USEPA maximum CV guidance criteria (90,h percentile) <20%

MSD* Minimum significant difference.
PMSD= Percent minimum significant difference.

PMSD isameasure of test precision. ThePMSO isthe minimum percentdifference betweenthe control andtreatmentthatcanbe declared statistically significant inawholeeffluenttoxicity test
Lower PMSD bound determined byUSEPA (10,h percentile) >12ft.

The lower PMSD bound represents a practical limit to the sensitivity of the test method and is not a minimum acceptancecriteria.
Upper PMSD bound acceptance criteria determined byUSEPA (90* percentile)<30%.

CTs central tendency of the growth, CVor PMSDvalues.
S » Standard deviation of the growth, CVor PMSDvalues.



EnvitnamtftttlTesting SobfttontInc.

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

PpKCICRTest Number: 55

Page 1 of6

Dilution preparation information; Comments:
KCl Stock INSS number INSS 18 \\
Stock preparation: 50gKCl/L:

Dissolve SOg KCl in 1-L Milli-0 water.
Dilution prep (mg/L) 300 450 600 750 900 1050

Stock volume (mL) 12 18 24 30 36 42

Diluentvolume (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: HftUdDtO
Age: <24-hoursold Incubator number and

shelf location: lA
Spawn date: (rvavrt Artemla CHM number: CHMI048

Hatch dates and times: Drying informationfor weight
determination:

Transfer vessel information: ph= g-ai- s.u.
Temperature = O.H.^ °C

Date / Time in oven: nLnVA c£lD
Initial oven temperature: UO-t

Average transfer volume: < 0.25 mL Date / Time out ofoven: f)M4-kn OflO
Final oven temperature: loo #C
Total drying time: -vA-rtoJAC>

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

or termination
MHSW

batch used

Time Analyst Time Analyst Time Analyst
0 08-06-19 06,60 A VLOO K OibO ft o{-oi-rtft
1 08-07-19 QfeOO ITOO

9 v

0(SCD Of-OH^ft
2 08-08-19 OW** $ vtbft A OAiO 1 oe*6s-n a
3 08-09-19 AUnD \"U3Ci V o£ta ft OS-OVttft
4 08-10-19 (TVfcfc \"bot> 0«\0& M 6«*<rw\
5 08-11-19 OHLDO

0V
Vbarv CAtb ft o{ .(n-vS

6 08-12-19 afefcO

9

vxoo i AJI&&
0 *

H ff8-<n-**\
7 08-13-19

"

t^
(TlOO A-

♦*

lftl.8
Control information: Acceptance criteria Summary oftest endpoints:*
% Mortality: 07. £20% 7-day LCso (mg/LKCl) wtf?
Average weight per initial larvae: 0.V.AS NOEC (mg/L KCl) «oOO
Average weight per surviving larvae: o.v,qs > 0.25mg/larvae LOEC (mg/L KCl) "£&

ChV (mg/LKCl) ulo.S
IC25(mg/LKCl) vu.t
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EnvlronrrKOtilTniing Sduifonfc die

Species: Pimephales promelas PpKCICR Test Number: 55

Survival and Growth Data

Day Control 300 mg KCI/L 450 mg KCI/L
A B c D E F G H I j K L

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

1
/O /o /D to <0 '0 10 to /o /o »0 /D

2
tb ID '0 to to '0 '0 /o '0 /fc /o '0

3
/o 'O /o '0 to to IO '0 '0 »o 10 <0

4
/o 10 ID '0 ID ID »0 to /D /o CO '0

5
10 IV) jo JO /o '0 /o to (0 *0 '0 10

6
/^ ID ID IVD '0 (0 ID IO (0 *0 fD 'D

7
ib »t> ^ '0 'D (0 '0 'o '0 '0 u 'b

A = Pan weight (mg)
Trav color code:: TOf£S>+ Cfe*r\
Analvst: TS> *
Date: 07.3 l» 1 S ^p* **P \6* ffi s #^ / <*1 $f?
B= Pan + Larvae weight (mg)
Analvst: A%
Date: w tt'l*-^

•ZL&i X1A* 20.*»« ZJ.l«t n.-ih TV&V TL « zx-v* ll.fcS ».0S 1A.<»1 32.0\

C = Larvae weight (mg) = B - A

Hand calculated. *
Analyst: A\

u.&^ utfi b.oH u.sH t.s*> *.*K ft. art 8.1* -un l.«tt. <•.&<> "M>1

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

Hand calculated. _
Analvst: A

U9
A.
vs

O 0*
*
* 0' 0*

f
&•

NO
0' 0'

Average weight per initial
number of larvae (mg)

Percent
reduction
from control

(%)

6.<o«A^

., ...

o.SiW -2b.b7. o.nil -«.f.

Comment codes: c = clear, d = dead, fg - fungus, k =
Ig- unusually large, d&r = decanted and returned, w =

Comments:
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killed, m =missing, sk = sick, sm = unusually small,
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Envtronmeatftlletting ScJuitoiw,Inc.

Species: Pimephales promelas PpKClCRTest Number: 55

Survival and Growth Data

Day 600 mg KCI/L 750mgKCl/L 900 mE KCI/L
M N o p Q R S T U V w X

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

1
10 /o /o fo (D to '0 /O T ^ t v*

2
'0 /& /o '0 CD to /fc '0 <£• 1 s 1

3
Ifc ID ID »D fO to »0 10 «g <\ nK *\

4
;o ID 10 ID 10 10 IO /D &• *"*• 1 ^

5
(0 10 10 »0 ^ ^ 1* ^* <* ^ sM

6
lb ID 10 10 _£S w* S* ** 4 ^ ^ S

7
/o 10 >b ID s \a S ^ # 7. i*»

A.= Pan weight (mg)0
Tray color code:: "Wfearf QfQ&cs
Analyst: "TS
Date: C7'AM9

6* ^ 9> **$• *•* / / <̂?>• t^"
B= Pan + Larvae weight (rag)
Analyst: V m.*\o 12.^6 ZD.«ft it.i* aaa MJft u,b«. ii.«r» n.it U.bT tt.il. u.a^s
Date: a 0*-\<M^

C= Larvae weight (mg)= B - A

Hand calculated.
Analyst: V\

-i.v» n.cft n.u4 l.V^ 4-s* »*.»n *.n *.c$ r.iw 1.U l.tA ».1t

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

Hand calculated.
Analyst: \\

a"*
0' | 2^ 0' 0*

Average weight per initial
number of larvae (mg)

Percent
reduction
from control
<%>

0.1$? -^.•s7. 6MM •«.l7. o. i&t i\. T.7.

Commentcodes: c = clear, d - dead, fg = fimgus,k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.

Comments:
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. D1y.t01111atMdtoUn9S0laton1.lBt.

Species: Pimephales promelas PpKClCRTest Number: 55

Survival and Growth Data
Day 1050 m gKCl/L

AA BB

10

M

-\

A
U

2>

t*

10

<Jl

^
A

A
I

0

10

.**

""5JT

^

V

A = Pan weight (mg)
Tray color code:: JOf&SnT Ofgen I f}0
Analvst: TS " life'
Date: Q7-3M9 I1 *#ifr
B= Pan + Larvae weight (mg)
Analyst: \t
Date: HS-H

C = Larvae weight (mg) - B - A

#—

1S.1& . h H.u4
tnw.

ft

10

,**

:**

7«C

—*
•4*

,*

Hand calculated.
Analyst:

o.>»4 on*
ft
£

0H«'A
01-1*-»* r*

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

Hand calculated.
Analyst: *
Average weight per initial
number of larvae (mg)

Percent
reduction
from control

m

0' 0*

>.crv\ «W.s 7.
J_

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
Cnvtreniratnttl liuTtogSoitnionc Inc.

Start Date: 8/6/2019
End Date: 8/13/2019
Sample Date:
Comments:

Larval Fish Growth and Survival Toat-7 Day Survival
Test ID: PpKCICR Sample ID:
Lab ID: ETS-Envlr, Testing Sol. Sample Type:
Protocol: FWCHR*EPA-821-R-02-013 Test Species;

REF-Ref Toxicant
KCL-Potasslum chloride
PP-Pimephales promelas

Conc-mg/L
D-Control

300
450
600
750
900
1050

1.0000
1.0000
1.0000

1.0000
0.5000
0.3000
0.1000

1.0000
1.0000
10000
1.0000
o.eooo
0.3000
0.0000

1.0000
1.0000
1.0000
1.0000
0.5000
0.2000
0.1000

1.0000
1.0000
10000
1.0000
0.5000
0.2000
0.0000

Ctrnc-mg/L Mean N«Moan Mean
Transform: Arcsln Square Root

Min
D-Control 1.0000

300 1.0000
450 1,0000
600 1.0000

1.0000
1.0000
1,0000

1.0000

1.4120
1.4120
1.4120
1.4120

1.4120
1.4120
1-4120
1.4120

Max CV%
1.4120 0.000
1.4120 0.000
1.4120 0000
1.4120 0,000

-750 0.5250 0.5250 0.8106 0.7854 0.8861 6.210
'900 0.2500 0.2500 0.5216 0.4636 0.5796 12.838
-1050 0.0500 0.0500 0.2403 0.1588 0.3218 39.161

Rank 1-Tailed
Sum Critical

18.00
18.00
18.00
10.00
10.00
10.00

10.00
10.00
1000
10.00
10.00
10.00

Number Total
Rosp Number

0 40
0 40
0 40
0 40

19 40
30 40
38 40

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) 0.84579 0.896
Equality of variance cannot be confirmed

0.20611 0.43364

Hypothesis Test <1-talU 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test
Treatments vs D-Control

600 750 670.82

Parameter Value SE
Maximum Likotlhood-probft

95% Fiducial Limits Control Chl-Sq Critical P-value Mu Sigma Iter

Slope 14.4714 1.81435 10.9153 18.0275
Intercept -36.955 5.27632 -47.296 -26.613
TSCR
Point Probits mg/L 96% Fiducial Limit
EC01 2.674 547,521 478.464 596.007
EC05 3.355 610.229 550.897 652.032
EC10 3.718 646.544 593.377 684.613
EC15 3.964 672.258 623.507 707.925
EC20 4.158 693.423 648.221 727.377
EC25 4.326 712.11 669.888 744.84
EC40 4.747 761.463 725.693 792.97
EC50 5.000 792.785 759.384 825,661
EC80 5.253 825.396 792.59 861.963
EC75 5.674 882.6 846.38 930.927
EC80 5.842 906.386 867.417 961.249
EC85 6.036 934.921 891.911 998.611
EC90 6.282 972.105 922,902 1048.61
EC95 6.645 1029.95 969.643 1128.74
EC99 7.326 1147.92 1061.45 1298.61

4.28431 9.48773 0.36883 2.69916 0.0691

Dose-Response Plot
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Statistical Analyses

J e»tirofmj»Bti)l#KmQSoWuo«jtlr)e.'

Larval Fish Growth and Survival Test-7 Day Growth
Start Date: 876/2019
End Date: 8/13/2019
Sample Date:

Test ID: PpKCICR Sample ID: REF-RefToxicant
Lab ID: ETS-£nvir.Testing Sol. Sample Type: KCL-Potessiumchloride
Protocol: FWCHR-EPA-821-R-02-013 test Species: PP-Plmepbales promelas

Conc-mg/L 1 2 3 4
D-Control 0.6540 0.6670 0.6040 0.6540

300 0.7530 0.8490 0.8340 0.8280
450 0.7170 0.7420 0.6800 0.7690
600 0.7360 0.7090 0.7680 0.7390
750 0.4340 0,4370 0.3470 0.5050
900 0.2160 0.2110 0.1390 0.1760
1050 0.0640 0.0000 0.0710 0.0000

Mean N-Mean
Transform: Untransformed 1-Tailed

Critical MSD
Isotc

Mean
>nlc

Conc-mg/L Mean Mln Max cv% n t-Stat N-Mean
D-Control 0.6448 1.0000 0.6448 0.6040 0.6670 4.319 A 0.7314 1.0000

300 0.8160 1.2656 0.8160 07530 0.8490 5.260 A\ -7.117 2.290 0.0551 0.7314 1.0000

450 0.7270 1.1276 0.7270 0.6800 0.7690 5.206 A\ -3.418 2.290 0.0551 0.7314 1.0000

600 0.7380 1.1446 0.7380 0,7080 0.7680 3.269 A -3.875 2.290 0.0551 0.7314 1,0000
750 0.4308 0.6881 0.4308 0.3470 0.5050 15.031 A 0.4308 0.5889
900 0.1855 0.2877 0.1855 0.1390 0.2160 19 269 A 0.1855 0.2536

1050 0.0338 0.0523 0.0338 0.0000 0.0710 115,780 A 0.0338 0.0461

AuxiliaryTests
Shapiro-Wllk's Test indicates normal distribution (p> 0.01)
BartleU's Test indicates equal variances (p = 0.78)

Statistic
0.92853
1.08534

Critical
0.844
11.3449

Skew Kurt
-0.7738 -0.2669

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test
Treatments vs D-Control

600 >600 0.0551 0.08547 0.01964 0.00116 1.3E-04 3.12

Point
IC05
IC10
IC15
IC20
1C25
IC40
1CS0

mg/L SD
Linear Interpolation (200 Resamples)

95%CL(Exp) Skew
618.24 18.11 597.45 623.37 -9,1870
636.49 4.84 615.76 646.73 -0.5699
654.73 5.83 631.77 670.10 -0.0862
672.98 7.09 647.45 693.46 0.1004
691 22 8.50 663.48 716.83 0.1633
745.95 1Z71 704.59 784.07 0.0435
789.77 13.70 727.95 820.64 -0.7916

500 1000

Dose mg/L

Dose-Response Plot

1-tail, 0.05 level
of significance
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Envtrimn*mdTtaitog5chn.on*lnc

Species: Pimephales promelas PpKCICR Test Number: 55

Daily Chemistry:

Analyst

Day
(Analystidentifiedforeach day, performedpH,D.O. and conductivitymeasurements only.)

0 1 2

*0 H? rt£ HS m IrO
Concentration Parameter

,---.;•—"- r -- - - ..-, .

t ^ _
'- -•'•--••---

CONTROL

pH (S.U.) ^4 7.fiH 7.tf«r 7,71 1<S3 1.UT+
DO (mg/L) %* 7.* 7.e 7-hT 7.? 'Ut.
Conductivity
(Mmhos/cm) Zoi* 3r* 5l°i

,*

'Alkalinity
(mgCaCQVL) <>*\ ^—0V*»1 r;-^— i»o

^'' ' ;

*Hardness
(mgCaCOj/L) 8*A j • "• "";•"' IK L'::;::; n \.:. • , •

'Temperature (°C) -tA.fi V\.<o -uvi -LAT -o\.fi -uH.«

300 mg KCI/L

pH (S.U.) ©JOW 7.S3 7.?7 7.75" 7.?fl aui
DO (mg/L) tfii 7:* 7-T 7.^ 7.-? ^
Conductivity
(umhos/cm) •04u> 57s tfso
'Temperature (°C) W.h \A.T *VM **\S -vM-l -v\.-\

450 mg KCI/L

pH (S.U.) 0.03 7.7* 7.«?7 7.72 7.% I.Ub
DO (mg/L) ^0 7.? So 7-7 gU> V
Conductivity
(umhos/cm) io^o //2e> 1 •:

/Ho
'Temperature (°C) a*.** "vl.i TH.* ***.* •vl-l *\a-->

600 mg KCI/L

pH (S.U.) &.o3 7.tfo 7.74. 7.73 7.97 <to#o
DO (mg/L) ^ 7.? if-O 7.7 fto 'M
Conductivity
(umhos/cm) 135b Af/o )C'^ .:,•'}] /.&« l ' '"'..;"""''
'Temperature (°C) 1H.^ -iA-S -V\.* •w-s T-Vl n*-\

750 mg KCI/L

pH (S.V.) 0.02. 7.tfo 7.?j5- 7-71 7-<?7 1.S1
DO (mg/L) 0.O 7-7 tf.i 7.0 &* is
Conductivity
(umhos/cm) ItfOO 1 . i. /&,© lULo «.

'Temperature (°C) -\A.<* vi.s Trt.g T.VI TH.1 *vU

900 mg KCI/L

pH (S.U.) djoi 7.rfO ^•K" 7ci V.W a-sv
DO (mg/L) &.o 7-6 Rl 7.0 6.1 <k^
Conductivity
{umhos/cm) l«<*0 /£&£** fcllfet*'.. /j5««o

r-•- ;:;V""^ .>•-"-*--.•

'Temperature (°C) i>M -m.Vo 14.£ T.1-T x*l -L4-\o

1050 mg KCI/L

pH (S.U.) 0.O1 7.71 7-<?H 177 7.9? /lrfs#
DO (mg/L) 00 7.? &V 7-s f?.i *W
Conductivity
(umhos/cm) 2|flo ••• V ••• *<"'•"..

-Z23o Z/6,0 I•i:^
'Temperature (°C) W{ -VMlH \4.1 TA-"l "d.T J -ul.1

Initial | Final Initial Final Initial |) Final

Temperatures performed at the timeof test initiation, renewal or termination bytheanalyst identified in theDaily Renewal Infonnation table located on Page I.
kalinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: TJ
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Page 6 of6

EnvironmentalTtsitng Sdutloni; Inc.

Species: Pimephales promelas PpKCICRTest Number: 55

Day
(Analyst identified foreachday, performed pH,D.O.and conductivity measurements only.)

Analyst
3 4 5 6

^ a,/. 1^ »a- esu M\ ftS 94S
Concentration Parameter

,..--,. ..• -....

i._
I""- •• "" • •"""."

L . .... 1 t.i-J^-X. -r •=

CONTROL

pH (S.U.) im ^.u3 'vao 1.»<9 7.S* ?-Lfi 7.*? 7^
DO (mg/L) 'U 1* <*/* 1*/ *"» 7^- 7-<» 7^
Conductivity
(umhos/cm) 3*M 32.1*

i .;. *•: •••••••

396 3*fc !

*Alkalinity
(mgCaCOj/L) V **

•\- ^
•^Tav- ,. — ^-——-.,

'Hardness
(mgCaCOa/L) «*&fc 1; ,;. ._, *l

;t—tt-«^
**fc^-—.

\

'Temperature
(°C) nA-n -»A,& -\*U -c\n -v\n -1&.0 •vU •*.4

300 mg KCI/L

pH(S.U.) 1<& TJ(•.610 "VAu 3.51 7.48 7-fel ^ 7-tfa
DO (mg/L) ^

r

H ^1/ TvV 7* 7-fi- »-o 7.5"
Conductivity
(umhos/cm) <2>(tfU i Qi^vi 9%3 675" f

'Temperature
(°C) •X\*\e ] -v\t -v\.1 tA-S -*i.i •vLt M-1 •\A.L

450 mg KCI/L

pH (S.U.) 4** <V5V ^A> 7.SJ 3.11 7-W %16 7-tf6
DO (mg/L) 0.0 4.5 a> 7-4 &\ 7.5- So 7fe
Conductivity
(umhos/cm) U20 it^o ; <t<\o *» ,

'Temperature
(°Q "Ur\.<o •tet.T ^^A -U\A nA-1 -\j\-f \»\/\ -m.n

600 mg KCI/L

pH (S.U.) aa« *V9/ 'Wh- 7-UH- t>.eo 7.73 7% 7.as
DO (mg/L) e.l 4* a** TwV S.1 7.^ 8i 7-C
Conductivity
(Mmhos/cm) I'ilO L.l-.v-..v l^flO 13^0 /3?<?
'Temperature
(°C) "V\.*o tis \^o •vM.n ~v\.-\ "UVl 1S-0 tM.^

750 mg KCI/L

pH (S.U.) 4m ^.st* "V.40 1=64 S.CO W 7-fL 7tf?
DO (mg/L) 0.1 ^.* /<K0 7^ ?.» 7b ez. 76
Conductivity
(pmhos/cm) t^^o

; — -"=-?•- • •• — .

toSo iff*H> i ""•• HdSo
'Temperature
<°C)

"T^lo X4.£ -is-o -eV.1 -e\-1 M>>\ 1S.0 vt.tf

900 mg KCI/L

pH (S.U.) *M *V.<S "V43 3-.6»t Boo 7.7s- T.% 7^7
DO (mg/L) 8.1 •^ *4 7/2- ai 7-6 ftt. ^&
Conductivity
(umhos/cm) wo iQio ., * iqso i .:;;, _ .. .,; l%c
'Temperature
<°C) •uin irt-fc IS-D -\>\.n -l4.g "U.\ TS.O T.M-<f

1050mg KCI/L

pH (S.U.) 4^ ^vM Q<v\ "*.«S 7-W 7-7o ^% 7<«,
DO (mg/L) &A Trt 1A 13 ?.l 7.3" ftz. *6
Conductivity
(pmhos/cm) MlO aiTo aiio 2I6<? ;

1 'Temperature
(°C) •m-"v THT TS-O t«\.^ \M.g VU TS.O 14.1

j Initial Final | Initial | Final Initial Final | Initial Final

jempcratures pcrfonned atthe time oftest initiation, renewal ortermination by the analyst identified inthe Daily Renewal Information table located onPage I.
.alinity and hardness performed by the analyst identified on the bench sheet specific for each analysis and transcribed to this bench sheet by: fj
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Source: In-house Culture

1.14

1.12

1.10

1.08

1.06

1 i i i I i I i i i I i I I l

Control Limits (± 2 Standard Deviations)

^ 1.04

m
rsi

y
>«

T3

1.02
J I L I I I I 1 1 J L J L

1.15 -

1 1 1 1 1 1 1 1 1 1 1 1 i i i i i i i i

-

•"" • •

• _M__ 0

Warning Limits

•
•

.0- ''~ •

•
• 5 •

-

1 1 1 1 1 1 1 i i i i i i i i

1.10 -

1.05

1.00

0.95
fA ^% *$> <^5 -,\^1 .-„*$* . 'V? a.A^ * -^ .^ *& *& *j& *& *& ^ *& *&fittZJZttirZjF^^o^ &»" ci&* <$T <$>" &"• •&* •&" ->" <F 0v"" 0vu o*~ o* qV c£' o1' o*'

Test date

7-day IC25 =25% inhibition concentration. An estimation of the sodium chloride concentration
which would cause a 25% reduction in Ceriodaphnia reproduction (calculated using ToxCalc).

Central Tendency (mean logarithmic IC25 converted to anti-logarithmic values)

Control Limits (mean logarithmic IC25 +2standard deviations converted to anti-logarithmic values)
Laboratory Warning Limits (mean logarithmic !C25 +2coefficent ofvariations converted to anti-logarithmic values)
USEPA Warning Limits (mean logarithmic IC2S ±SA10 converted to anti-logarithmic values,
SA10= 10th percentile of CVs reported nationally by USEPA)
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Ceriodaphnia dubia
Chronic Reference Toxicant Control Chart

Source: In-house Culture

o

Test number Test date 7-day IC^
Log10Conversion Anti-logarithmicValues (g/L NaCl)

Laboratory Calculated CV 10th Percentile CV

ToxCal Determination 7-day IC^ a S CT Control Limits Warning Limits Warning Limits
(g/LNad) CT-2S CT + 2S CT-2CV CT + 2CV CT-S^uo CT+$a.w

1 04-03-18 1.0835 0.0348 0.0273 0.0047 1.0649 1.0424 1.0880 1.0437 1.0861 0.9797 1.1501
2 04-03-18 1.0827 0.0345 0.0274 0.0048 1.0651 1.0420 1.0888 1.0434 1.0869 0.9799 1.1503
3 05-08-18 1.0822 0.0343 0.0275 0.0049 1.0655 1.0415 1.0899 1.0430 1.0879 0.9802 1.1507
4 06-05-18 1.0696 0.0292 0.0275 0.0049 1.0653 1.0415 1.0897 1.0430 1.0877 0.9801 1.1506
5 07-10-18 1.0694 0.0291 0.0276 0.0049 1.0656 1.0417 1.0900 1.0432 1.0880 0.9804 1.1508
6 08-07-18 1.0555 0.0235 0.0274 0.0050 1.0652 1.0409 1.0900 1.0424 1.0879 0.9800 1J.504
7 09-11-18 1.0682 0.0287 0.0276 0.0050 1.0655 1.0413 1.0903 1.0428 1.0883 0.9803 1.1508
8 10-09-18 1.0640 0.0269 0.0275 0.0050 1.0654 1.0412 1.0902 1.0427 1.0882 0.9802 1.1507
9 10-09-18 1.0589 0.0248 0.0273 0.0050 1.0649 1.0406 1.0898 1.0421 1.0878 0.9797 1.1501
10 11-06-18 1.0835 0.0348 0.0278 0.0053 1.0660 1.0404 1.0922 1.0420 1.0900 0.9807 1.1513
11 12-04-18 1.0655 0.0275 0.0280 0.0051 1.0667 1.0420 1.0920 1.0435 1.0899 0.9814 1.1521
12 01-08-19 1.0826 0.0345 0.0284 0.0053 1.0677 143420 1.0940 1.0437 1.0917 0.9823 1.1531
13 02-05-19 1.0871 0.0363 0.0286 0.0054 1.0680 1.0416 1.0950 1.0433 1.0927 0.9825 1.1534
14 02-05-19 1.0971 0.0403 0.0295 0.0058 1.0702 1.0419 1.0992 1.0438 1.0966 0.9846 1.1558
15 03-05-19 1.0705 0.0296 0.0298 0.0056 1.0710 1.0438 1.0990 1.0456 1.0965 0.9853 1.1567
16 04-02-19 1.1029 0.0425 0.0308 0.0060 1.0735 1.0443 1.1035 1.0463 1.1007 0.9876 1.1594
17 05-07-19 1.0940 0.0390 0.0318 0.0057 1.0759 1.0481 1.1044 1.0501 1.1017 0.9898 1.1620
18 06-04*19 1.0889 0.0370 0.0319 0.0058 1.0762 1.0480 1.1052 1.0500 1.1024 0.9901 1.1623
19 07-09-19 1.0737 0.0309 0.0324 0.0052 1.0774 1.0519 1.1035 1.0538 1.1010 0.9912 1.1636
20 08-06-19 1.0967 0.0401 0.0329 0.0054 1.0787 1.0522 1.1060 1.0541 1.1034 0.9924 1.1650

Note: 7-day ICis=25% inhibition concentration. An estimation ofthe sodium chloride concentration that would cause a25% reduction in Ceriodaphnia reproduaion (calculated usingToxCalc).
CT= central tendencyof the IC^values.
S=Standard deviation of the IC25 values.

Control Limits=Mean logarithmic ICjS ±2standard deviations converted to anti-logarithmic values.
Warning Limits « Mean logarithmic ICaS ±2CV orS^ converted to anti-logarithmic values.

Sajo=Standard deviation corresponding tothe10,h percentile ofCVs reported nationally byUSEPA (S^s 0.08).
CV= Coefficient of variation. *ytf Jlmfum
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EnvtttttiMftUlUttxtg SataBam, Ik. Ceriodaphnia dubia
Chronic Reference Toxicant Testing, Test Acceptability Criteria

Organism Source: In-house Culture
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USEPA Upper PMSD Bound AcceptanceCriteria (< 47%) ;

-

USEPA

Lower PMSD Bound

(>13%)

-

:J/ ~

__^^r—-#. .-«—.—-^.-.-^ •—•-—sr—z- —w—_.-j—_^—a~ -*r^~ ~#
-

0. 11 m w ^—IP'._. _JT._ ^"T^™. ri ^. -i-1 ^I«— —"—-——' —»• -^ —.-^ —»— — — ——^-»«•—w

i i i i i i i i i i i i i i i i i i i—i—:

Test date

Control Reproduction, Coefficient ofVariation (CV) orPercent Minimum Significant Difference (PMSD)
PMSD isthe percent minimum significant difference between the control andtreatmentthat canbe declared statistically
significant. ThelowerPMSD bound representsa practical limit to the sensitivity of the test method and isnot a minimum
acceptance criteria. JL*«««
Central Tendency (mean Control Reproduction, CV or PMSD) ^£!Z^
95% Confidence Interval(mean Control Reproduction, CV or PMSD + 2Standard Deviations)
Page 80 of 90 .



Ceriodaphnia dubia
Chronic ReferenceToxicant Testing, Test Acceptability Criteria

Source: In-house Culture

o

Test number Test date

ToxCal Determination Control Reproduction Control Reproduction CV Test PMSD
Control
Survival

Control Reproduction Test (offspring/female)
Mean CV MSD PMSD a 95% Confidence Interval CT 95% Confidence Interval a 95% Confidence Interval

(%) (offspring/female) m (%) CT-2S CT + ZS CT-2S CT+2S CT-2S CT + 2S
1 04-03-18 100 28.0 4.5 1.729 6.2 30.1 27.3 32.9 5.3 2.6 7.9 6.2 4.7 7.8
2 04-03-18 100 31.8 5.5 2.108 6.6 30.2 27.4 33.1 5.3 2.7 7.9 6.3 4.7 7.8
3 05-08-18 100 30.3 5.4 2.172 7.2 30.3 27.5 33.1 5.3 2.7 8.0 6.4 4.9 7.8
4 06-05-18 100 31.5 5.6 2.469 7.8 30.3 27.5 33.2 5.5 3.0 7.9 6.5 5.0 8.0
5 07-10-18 100 28.8 4.9 1.598 5.5 30.4 27.7 33.1 53 3.3 7.2 6.4 4.9 8.0
6 08-07-18 100 31.3 3.0 1.806 5.8 30.5 27.7 33.2 5.2 3.1 7.4 6.5 5.0 7.9
7 09-11-18 100 29.9 5.8 1.943 6.5 30.5 27.7 33.2 5.3 3.1 7.4 6.5 5.0 7.9
8 10-09-18 100 29.5 8.2 1.912 6.5 30.4 27.7 33.2 5.4 2.9 7.9 6.5 5.1 7.9
9 10-09-18 100 29.9 5.8 2.182 7.3 30.4 27.6 33.1 5.4 2.9 7.9 6.5 5.1 8.0
10 11-06-18 100 28.8 5.6 2.231 7.7 30.3 27.4 33.1 5.4 3.0 7.9 6.6 5.1 8.2
11 12-04-18 100 32.1 5.0 2.687 8.4 30.2 27.6 32.9 5.5 3.0 7.9 6.7 5.0 8.5
12 01-08-19 100 30.5 7.0 2.266 7.4 30.2 27.6 32.8 5.6 3.0 8.1 6.8 5.2 8.5
13 02-05-19 100 30.7 6.9 2.090 6.8 30.3 27.8 32.9 5.7 3.1 8.2 6.9 5.3 8.4
14 02-05-19 100 30.4 10.3 2.273 7.5 30.3 27.8 32.9 5.9 2.6 9.1 6.9 S3 83
15 03-05-19 100 29.7 5.9 2.054 6.9 30.2 27.8 32.6 6.0 2.9 9.1 6.9 5.4 8.5
16 04-02-19 100 30.1 6.4 2.152 7.1 30.1 27.9 32.3 5.9 23 8.9 7.0 5.4 8.5
17 05-07-19 100 29.2 6.2 2.188 7.5 30.1 28.0 32.2 5.9 2.9 8.9 6.9 S3 8.3
18 06-04-19 100 30.8 53 2.287 7.4 30.2 28.0 32.3 6.0 3.0 8.9 6.9 53 8.4
19 07-09-19 100 33.3 6.0 2.214 6.6 30.4 27.9 32.9 6.0 3.1 8.9 7.0 5.6 8.4
20 08-06-19 100 30.8 6.1 2.060 6.7 30.4 27.9 32.9 6.0 3.1 8.9 7.0 5,6 8.4

Note: Control Survival =USEPA minimum test acceptability criteria * 80% survival.
Control Mean Reproduction n USEPA minimum testacceptability criteria i 15offspring/surviving female.

CVa Coefficient of variation forcontrolreproduction.
USEPA maximum CV guidance criteria (90,h percentile) <A2SL NCDEQmaximumCV acceptance criteria <40%.

MSDs Minimumsignificant difference.
PMSD a percent minimum significantdifference.

PMSD isameasure oftest precision, The PMSDisthe minimum percent difference between the control and treatment that can bedeclared statistically significant in awhole effluent toxicity test,
Lower PMSD bound determined byUSEPA (10th percentile) >13%.

The lower PMSD bound represents apractical limit tothesensitivity ofthetestmethod and isnotaminimum acceptance criteria.
Upper PMSD bound acceptance criteria determined byUSEPA (90th percentile) <4796.

CT s Central tendency of the reproduction, CV orPMSOvalues,
S * standard deviationof the reproduction,CVor PMSD values.

*
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)

Species: Ceriodaphnia dubia

Page 1 of6

CdNaCICRfc 232

Dilution preparation information: Comments:
NaCl Stock INSS number: INSS \-\k\
Stock preparation: lOOgNaCI/L:

Dissolve 50 g NaCl in 500 mL Milli-Q water.
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 2)
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500

Test organism source information: Test information:
Organism age: < 24-hours old Randomizing template colon >ieuov£
Dateand times organisms were born
between:

Cg-0l»*\t QU& TO 0AOO Incubator number and shelf
location: -^

Culture board: Gvao'rt *\
Replicate number.

Culture board cupnumber:
j 2 3 A 5 6 7 8 9 IO Y WT batch: OAXfVrt
V 7- 2* «\ IO l\ r\ 1* tx OS

Transfer vessel information: pH=l.1£ S.U. Temperature = 1SA °C Selenastrum batch: aMt-flAverage transfer volume (mL): <0.25mL

Daily renewal information:

Day Date Test initiation and feeding,
renewal and feeding, or

termination time

MHSW
batch used

Analyst

0 08-06-19 o«\n- 0*-6\-rt?> M
l 08-07-19 rA(TU~ M'6l*\t b

if 1

At
2 08-08-19 tf\4^ O**0S-«1A R3 08-09-19 0°SOWa nA-oS-A ft \\
4 08-10-19 lODb oS-CVift I
5 08-11-19 ft*l*fr ofc-Gvl<\

0*

6 08-12-19 cAtyL Of • 61-1^
7 08-13-19 Ofc^VU- ^^-:-4L

Control information: Acceptance criteria Summary oftest endpoints:
% ofMale Adults: 07- £ 20% 7-day LCso(mg/LNaCI) >i4oo
% Adults having3rd Broods: lOO I J>80% NOEC(mg/LNaCI) l&GG
% Mortality: Ol. £ 20% LOEC (mg/LNaCl) i-Ico
Mean Offspring/Female: 36><S ,> 15.0 offspring/female ChV (mg/LNaCl) irtt.S
%CV: u.\7> <40.0% IOs (mg/LNaCl) iwfc.l

Page 82 of 90 SOP ATM - Exhibit AT14.1, revision 11-01-14
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Species: Ceriodaphnia dubia
CONTROL

Page 2 of6

CdNaClCR#: 232

Survival and Reproduction Data
Replicate number

Day i 2 3 4 S 6 7 8 9 10

i Young produced C\ O 0 o 6 0 0 O 0 0
Adult mortality \- V^ V^ v_- u. l_- \_- v_ V_ \_

2 Young produced A O o 6 0 0 6 0 Q 0
Adult mortality \^. \- \-_ \^_ v_ w v_ U^ v_ \—

3 Young produced O o fs 0 O 0 O o 0 0
Adult mortality u. L- \_ V— V- \- *-J v_ \~ \^

4 Young produced <> A S «* ^ -\ ^ ^ ^ H
Adult mortality v_ V- \_ v_ \^ V- \_ > i^_ \~

5 Young produced *v lt> l"b l2> IO n_ ITi 1^ I'D ^
Adult mortality V_- v_ \_ v~ V_ »^_ V- \- ^ v_

6 Young produced © O d <b O o o D o 0
Adult mortality V_- V— \_ v_ \^ v_ U- \_ v_ L_

7 Young produced r\ \Ve \-\ v»» V* \5 *S v\ *"V \S
Total young produced

2>\ ifc "M» 2>\ 5* v -L^ 1* •*\ -*>!_

Final Adult Mortality V— V— v_ v_ ^ \^ v_ «^_ L. **_
X for 3rd Broods -,£J vc >*- ^ X- x^ y- >^ Stl SL
Note: Adult mortality (L = live, I0=dead), SB = sp!i t brood (si riglebrood split between two days), CO=»carry over(offsprins
carried over with adult during transfer).

Concentration:
% Mortality: c/t.
Mean Offspring/Female: 3ta.*

600mgNaCl/L Survival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1
Young produced A o 0 0 6 0 0 o 0 0
Adult mortality \^ L_ ^ v_ V— \ w_ L_ »^- l_

2 Young produced O o 0 0 0 o 0 0 0 0
Adult mortality l_ L_ i^ u v_ u v_ L_ u. \^

3 Young produced r> 0 0 0 0 c> 0 o o 0
Adult mortality u ^ \- v_ L. \- V, u_ v_ v.

4 Young produced ^ \o <\ S S ^ s M 4 4
Adult mortality \_ \ v^ i_ \^ v^ ^ ^ v_ v_

5 Young produced v\ IQ »T- »2> »2» IX t?a 10 IT- IT-
Adult mortality v_ \*_ v~ L v_ v_ v^ t^ »^ l~

6 Young produced D 0 o 0 0 O 0 0 0 0
Adult mortality L. L_ t— \ v^ u. L- v_ U- v_

^ 1 Young produced II IS li n 'S is- tS n IS •5
Total you ng produced *\ 3\ T/\ as S^ ^ a 31 3\ •i\
1Final Adilit Mortality U v- % _ V^- U \- V >— t_
Note: Adultmortality (L= live,D=dead), SB= splitbrood (single brood splitbetween two days), CO=carryover(offspring
carried overwith adultduringtransfer).

Page 83 of 90

Concentration:
%Moitality: 07.
Mean Offspring/Female: 32.0
% Reduction from Control: -3.17.

SOP AT14 - Exhibit AT14.1, revision 11-01-14
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Species: Ceriodaphnia dubia
800mgNaCi/L

Page 3 of6

CdNaClCRft 232

Survival and Reproduction Data
Replicate number

Day 1 2 3 4 S 6 7 8 9 10
l Young produced ft 6 6 0 o 0 0 D o o

Adult mortality V_ x~ v_- Xa— U_ x_ v_ \-_ v__ v_
2 Young produced r> O o o o O o o o n

Adult mortality *— v__ i— V- V- V v^ v_ V_ V-
3 Young produced o O o o O o /"x o O 0

Adult mortality v_ v— « X— v_ v_ Sw. v_ t_ v_

4 Young produced *a *A s «b v* v\ I* S <a» ^
Adult mortality v_ \_ \_ V— v_ \~ V— v_ v_ u

S Young produced v*» v-b »T_ tO x\ to ID V-b \\ £>
Adult mortality v_ %— v_ V- \— V_ \_ \~ u

6 Young produced r>> O o O O o O o o O
Adult mortality v_ v v». x__ X— \^_ Va x*_ v_

7 Young produced \-b \*A n \*A »H \\o H il m »S
Total young produced 2>\ 2>\ a»A "L«V 3\ bb 2>t) ^ *2> *2>

Final Adult Mortality | v_ V- *_ V- v_ V_ >— »- v~ v_
Note: Adultmortality (L= live,D= dead),SB= split brood(singlebroodsplit between twodays),CO= cany over(offspring
carriedover with adult during transfer).

Concentration:
%Mortality: 07.
Mean Offspring/Female: ai.i
% Reduction from Control: -2*7.

lOOOmgNaCI/L Survival andReproduction Data

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced 0 A 0 o f) 0 0 6 0 n
Adult mortality v_ v_ x_ u \— L, L_ V_ i_

2 Young produced n O 0 0 0 O c c o 0
Adult mortality v_ v_ V— v_ V-. v_ v_ v_ u u

3 Young produced n O 0 0 0 0 0 0 0 0
Adult mortality u U. v_ V- V— i_ v_ L_ V- U

4 Young produced «, v\ M. vA ^ s i i S S
Adult mortality v_ \_ \_ \ u v_ L. \_ u v_

5 Young produced i\ ID l\ >i l\ ID <o 10 <l l7_
Adult mortality v_ x_ x*_ X^_ "X— v_ v_ \- v_ V.

6 Young produced n Cv 0 O 0 C) o 0 0 n
Adult mortality x^- u_ 1_ \_ v_ v_ i_ v_ L-. V^-

7
Young produced lT- IV. H IV. is 11. IV, '^ n n

Total young produced
T-S 50 Tf» ^)b 30 31 -2*1 1.8 i» 34

Final Adult Mortality x^ V— 1 \ l_- v_ \^ v_ v^ v>_ v^
Note: Adultmortality (L = live, D= dead),SB= split brood (singlebroodsplit betweentwodays),CO - cany over (offspring
carried over with adult during transfer).

Page 84 of 90

Concentration:
%Mortality: 01
Mean Offspring/Female: 3o.i
% Reduction from Control: l.fc7.
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. CmtiMfMntMfettoaSdbiUcRblne.

Species: Ceriodaphnia dubia
1200mgNaCl/L

»*L
1 Young produced

Adult mortality

Young produced
Adult mortality

jCl

Young produced O
Adult mortality

Young produced A
Adult mortality

Young produced &
Adult mortality V-.
Young produced
Adult mortality

Young produced

Total young produced
•AS.

v\ \\

Page 4 of 6

CdNaCICR#: 232

Survival andReproduction Data
Replicate number

10

_&. J± Jl _Q. .£l_

o H. .£__&.
V_

i_
«\ m

O O n.
s^

I* 3.
\-l \"x v"b \°\ v* xb \"\ «i

Final Adult Mortality
Note: Adultmortality (L«live, D- dead), SB=split brood (single brood split between twodays), CO=canyover(offspring
carried over with adult duringtransfer).

Concentration:
% Mortality; 07.
Mean Offspring/Female: K..S
% Reduction from Control: Mfc.M7.

1400mgNaCI/L Survival and ReproductionData

Day
Replicate number

1 2 3 4 5 6 7 8 9 10

1 Young produced o o 0 0 0 0 0 0 0 6
Adult mortality u. u- t_ v^ l— x_ x_ u. \_ v_

2 Young produced rv 0 O 0 0 0 Ci 6 <Y 0
Adult mortality v_ V^j U v_ v__ x_ i_ \_ \— v_

3 Young produced r\ O 0 o 0 0 o 0 0 o
Adult mortality u v_ v_ V- v_ \- x*_ i_ \- x_

4 Young produced *u \ \ ^ \ X V \ \ \
Adult mortality v_ V. Vx_ \_ \_ x_ x^ x^. u V.

5 Young produced A 6 c i_ 0 0 0 O I 1_
Adult mortality V— \^ v_ >_ x^_ V- x*_ v_ V— V-

6 Young produced o I o 0 0 ~L 0 0 o o
Adult mortality v^ V- v. . V_ v_ U \_ c_ V_ >^

7 Young produced \ o 0 Q T- O o \ Q 0
Total young produced

Vo T- \ •S ^a A \ T_ T_ •A
Final Adult Mortality \- \_ ^

\— x^_ x_ x_ *~ v_ v_
Note: Adult mortality (L=live, D- dead), SB- split brood (single brood split between twodays), CO=canyover (offspring
carried overwith adultduringtransfer).

Page 85 of 90

Concentration:
% Mortality: 07.
Mean Offspring/Female: 1A
% Reduction from Control: to-1.7-
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Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Chronic Reference Toxicant Test
EPA-821-R-02-013, Method 1002.0

Quality Control
Verification of Data Entry, Calculations, and StatisticalAnalyses

Test number:

Test dates:

CdNaCICRH232

August 06-13, 2019

Concentration

(mg/L NaCl)
Replicate number Survival

(%)
Average reproduction
(offspring/female)

Coefficient of

variation (%)
Percent reduction

from control (%)1 2 3 4 5 6 7 8 9 10

Control 31 30 35 31 30 31 29 28 31 32 100 30.8 6.1 Not applicable

600 31 31 29 35 33 35 33 31 31 31 100 32.0 6.1 -3.9

800 31 31 34 29 31 30 30 35 33 33 100 31.7 6.1 -2.9

1000 28 30 29 33 30 31 29 28 31 34 100 30.3 6.6 1.6

1200 19 19 17 17 13 19 18 13 17 13 100 16.5 15.5 46.4

1400 6 2 1 5 3 4 1 2 2 3 100 2.9 57.4 90.6

Dunnett's MSD value:
PMSD:

2.060

6.7

MSD • Minimum Significant Difference
PMSD= Percent Minimum Significant Difference

PMSD isa measure oftest precision. The PMSD Is theminimum percent difference between thecontrol andtreatmentthat canbedeclared statistically
significant in a whole effluent toxicity test.

Lower PMSD bound determined by USEPA (10'h percentile) =13%.
Upper PMSD bound determined by USEPA (90 percentile] = 47%.
Lower and upperPMSD bounds weredetermined from the 10thand90thpercentile, respectively, of PMSD data from EPA's WET Interlaboratory
Variability Study (USEPA, 2001a; USEPA, 2001b), The lower PMSD bound represents a practical limitto the sensitivity of the test method and is not a
minimum acceptance criteria.

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study ofEPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US
Environmental Protection Agency, Cincinnati, OH.

/:'
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. Environmental Tntlf>QSgktUonOr»c

Start Date: 8/6/2019
End Date: 8/13/2019
Sample Date:
Comments:

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction
Test ID: CdNaCICR Sample ID:
Lab ID: ETS-EnvJr. Testing Sol. Sample Type:
Protocol. FWCHR-EPA-821-R-02-013 Test Species:

REF-Ref Toxicant
NACL-Sodium chloride
CD-Ceriodaphnia dubia

Cone-mg/L 1 2 3 4 5 6 7 8 9 10
D-Control 31.000 30.000 35.000 31.000 30.000 31.000 29.000 28.000 31.000 32.000

600 31.000 31 000 29.000 35.000 33.000 35.000 33.000 31.000 31.000 31.000
800 31.000 31.000 34.000 29.000 31.000 30.000 30.000 35.000 33.000 33.000
1000 28.000 30.000 29000 33.000 30.000 31.000 29.000 28.000 31.000 34.000
1200 19.000 19.000 17.000 17000 13.000 19.000 18.000 13.000 17.000 13.000
1400 6.000 2.000 1.000 5.000 3.000 4.000 1.000 2.000 2.000 3.000

•mg/L Mean N-Mean
Transform: Untransformed

t-Stat
1-Tailed
Critical MSD

Isotonic
Cone Mean Min Max CV% N Mean N-Mean

D-Control 30.800 1.0000 30.800 28.000 35.000 6.084 10 31.500 1.0000
600 32.000 1.0390 32.000 29.000 35.000 6.074 10 -1.332 2.287 2.060 31.500 1.0000
800 31.700 1.0292 31.700 29.000 35.000 8.140 10 •0.999 2.287 2.060 31.500 1.0000
1000 30.300 0.9838 30.300 28.000 34.000 6,610 10 0.555 Z287 2.060 30.300 0.9619
•1200 16.500 0.5357 16.500 13.000 19.000 15.452 10 15.871 2287 2.060 16.500 0.5238
•1400 2.900 0.0942 2.900 1.000 6.000 57.356 10 30.965 2287 2.060 2.900 0.0921

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0 01) 0.85068 1.035 0,20009 -0.6092
Bartlett's Test indicates equal variances (p = 0.87) 1.81472 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 1000 1200 1095.45 2.06035 0.06689 1421.35 4.05926' 7.7E-40 5,54
Treatments vs D-Control

Linear interpolation (200 Resamples)
Point mg/L SD 95% CL Skew
IC05 1005.43 28.3614 914.792 1019.97 -1.8546
IC10 1028.26 7.89191 1010.28 1041.48 -0.4520
IC15
IC20

1051.09
1073.91

7.30185
7.13193

1033.53 1062.52
1056.63 1086.42

•0.3950
-0.2653

1.C

OS .

IC25 1096.74 7.4111 1080.84 1110.32 -0.0917
IC40 1165..22 10.3044 1147.72 1186.7 0.2473 oe •

IC50 1211.03 11.3728 1186.69 1231.88 -0.1739 0.7

0.6

S o.s
o

w 0.4

* 0.3

0.2

0.1

0.0

-0.1

•

0 500 1000 1500

Dose mg/L

40 j—

Dose-Response Plot

35 +

301 r-i 1-tail, 0.05 level

§25 43 ]
I20!

of significance

ii5i
io|
53

04—
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•nalCrBlng Mutton* he.

Species: Ceriodaphnia dubia CdNaCICR#: 232

Daily Chemistry:
Day

(Analyst identified for each day, performed pH, O.O. and conductivity measurements only.)
0 1 2

Analyst vu 1 MS a# tJS H* l^
Concentration Parameter \lZ':^:L Z h^:,liZ'.:--y. L-j,':.*'li'.^.'.f f.:^'_: :.."i Et".:iIiX;.,':i

CONTROL

pH (S.U.) 1M %*l£ %e& 7.12. 7a-? 'J'W
DO (mg/L) a.^ *l 1.8 ff.o Zl W
Conductivity
(Umhos/cm) 3om 3/7- 1'• h •••.!.• .' , '• ?/«=»
♦Alkalinity

(mg CaC03/L) -s<\ E;3 \*** bo esp.
*Hardness
(mgCaC03/L) *A [S13 N

^^.-.-T,
&e [plK;S<^

♦Temperature(°C) ut is-^ -v^S ns.i_ •uiA aA.«\

600 mg NaCI/L

pH (S.U.) &01 7/» 7.*» 7*1 7.^2. IlAO
DO (mg/L) ^> 7.6 7-tf S.O 7* O.O
Conductivity
(umhos/cm) l^OO

, .,; "* . - T

N3o ;"< '•: /*/<te
,---.-.-*-^t-•-.--.

♦Temperature (°C) -rtA , "\£.0 -u*A AS.i is.o "AS-O.

800mgNaCl/L

pH (S.U.) &OI 7*1 7.«?r? ^3a *W 4.00
DO (mg/L) ^> 7.0 7.0 e.\ 7.« 0.0
Conductivity
(Umhos/cm) ITto ill i^A•.---,! A??o i ,-'•:'',, • :\ /tf/o
♦Temperature(°C) •\m* "YS.T> •vl-S -i£.0 TS-0 "IS-5

1000 mg NaCI/L

pH (S.U.) e-oi 7.<n 7.«» ?.W 7«?3 n%e>
DO (mg/L) '^ 7.<? 7.tf Al 7.<? (2>.o
Conductivity
(Umhos/cm) mo !•..;"''•'""'."""' Zi'to ( .. v: ;•, •' Zlffo lt.^?;f;;"':'
♦Temperature (°C) TS.0 •vi .'i v*^ t&.o TS-0 AS.V

1200mgNaCI/L

pH (S.U.) 0.00 7.<?i 7-«?l 7«?o 7<?'z. iv.a>
DO (mg/L) ^6 7.1 7.«* 8.\ 7-<=i Q.o
Conductivity
(umhos/cm) ZSIO ! • . • ' .1

1 '•••j'lt..^. • , ZteZo i5"«b !'\ ••;'•••" ;..'._ :
♦Temperature (°C) 15.0 "fcV.«\ "Vi.O TS.T- TS.O -ii.3

1400mgNaCI/L

pH (S.U.) 1*A ?.?<? 7<n 7.OT 7-^H ^•.d-S
DO (mg/L) 4.1 7* 7<» ff.i &o (9,0
Conductivity
(umhos/cm) <&7o ., _ . _..!, 3ooo ZTsro
♦Temperature(°C) 1S.0 "\t.\ 1 -\s-o -i§.1_ IS*1 -\5.t

Initial Final | Initial Final | Initial Final

♦Temperaturesperformedat the timeof test initiation,renewal or termination by the analyst identifiedin the DailyRenewal
Information tabic locatedon Page I. Alkalinityand hardness performed by the analystidentifiedon the benchsheet specific foreach
analysisand transcribed to this bench sheet by:

Page 89 of 90
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2 CnriiwtKoul fcriaafataitein. lac

Species: Ceriodaphnia dubia CdNaCICR#: 232

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

Analyst
3 4 5 6

fc!wL (vL ,/U feu -,ft».w.„ A/T MS /</•
Concentration Parameter . Cl-l'ul-1 T ' :~*r ;" j- ..;.,—--;

CONTROL

pH(S.U.) ^A? 'VAb 44o ?.o2- 2*1 7-75- 7.<^ 791
DO (mg/L) *i6 •*a ^A S.l mi' *<, 7--T £0
Conductivity
(umhos/cm) %1\\

,-v-= -A -j
32u> if-'", ;V;':? -•, * 32T ES 3z£

^Alkalinity
(mgCaCOj/L) \tf*

-------- -.5

<*>% Ci X£- J£^X ,!•• 3 :?'.->>r^:" ""iii:'̂ '1' 1

*Hardness
(mg CaC03/L) \ L.- • • - ••' H

i^«4flp'"-"-i"?,i •'/• L.'.-.. '"'Tji "~-.>j|«lT*t'

♦Temperature

(°C) us -VS.T- -v\A -Vi.O •vV-8 -V!>.\ -vKA TS.t-

600 mg NaCI/L

pH (S.U.) Ijm \<kl 1&Q •?4w T-fih 7?H %lsr 7?i
DO (mg/L) 4a "M ^ *» %3 7.n 7<9 6-o
Conductivity
(umhos/cm) IHVO WlO wao

J V .--^a " . ;,
N&o

i *. j

♦Temperature

(°C) -vAA ns.t- "VS.O "VSi "U\A -v\-t -v\..i \s.l-

800 mg NaCI/L

pH (S,U.) ^ 4# ^Ao T$tt- •MC 7-«H 7?& 7%
DO (mg/L) ^.a <VA *\ »1 <3.* 80 7e iS-o
Conductivity
(umhos/cm) IGIO K312S mo -:"-' ~ '̂"':i IW> \ "'" l/F%> ! -•• •

♦Temperature
•v\A V5.o v\a "Vff.l. •v\.t ^.\ -\*.g •Vk.-L.

1000 mg NaCI/L

pH (S.U.) 'Vfift *VA2. a<u VI* •Mr 7?H 7%. 7?z.
DO (mg/L) ^ a.0 a^ S.o 2.4- <?.o 7* g^
Conductivity
(Umhos/cm) %T.OO faw

•T.':' •[ ' '."'•'"'..,'~- .';,/
sfeuo 223o I ' .>• ;-;:i •''-.•:?'

♦Temperature

(°C) -v\A -\AA i\.\ -tf.l- X4-* -v*A "U\.f is.o

1200mg NaCI/L

pH(S.U) *\M 0,4i *\ao ite •Mr 7<?s 7-?i 7<»S
DO (mg/L) 60 dO %.<& <S& *.4 8.0 7i5 So
Conductivity
(umhos/cm) 2330 two t '.'• '••... as**o •>...-"•*• - -- - •_' 262* [• ' '

♦Temperature

(°Q "VS..O TS-\ TM.<i TS.1- vU -iM •vl.f -*{A

1400mgNaCl/L

pH (S,U.) 4*0 ^<?l 4flo 3/U- •W 7% 7/?5- 7c»s.
DO (mg/L) O.o •.» *VQ *P ?.** e.i 7is ^•2.
Conductivity
(umhos/cm) A<mo 26eo .3150 lo«ao Ifil^
♦Temperature

(°C) 1 TS.O ISA m.n \S-0 •v\-t -\&.o TA.1 -L4.1
| Initial Final Initial Final Initial Final Initial Final

•Temperatures performed at thetimeof testinitiation, renewal or termination by theanalyst identified in theDaily Renewal
Information table located on Page 1. Alkalinity andhardness performed by (he analyst identified on thebench sheetspecific for each
analysis and ti^nscribed tothisbench sheet by: U
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