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

- January 14, 2008

State of Tennessee
Department of Environment and Conservation
Division of Water Pollution Control
Enforcement & Compliance Section
6" Floor, L & C Annex

401 Church Street
Nashville, Tennessee 37243-1534

" Dear Mr. Patrick Cromer: _
SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR DECEMBER 2007

Enclosed is the December 2007 D{scharge Monitoring Report for Sequoyah Nuclear Plant.
Please contact me at (423) 843-6700 if you have any questions or comments.

Tiohence O dlnoged

Stephanie A. Howard ,
Principal Environmental Engineer
‘Signatory Authority for

Timothy P. Cleary

Site Vice President

Sequoyah Nuclear Plant

Enclosure
.cc (Enclosure):
: Chattanooga Environmental Assistance Center
‘Division of Water Pollution Control
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013

U.S.-Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555
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PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION 'SYSTEM (NPDES)

it MAJOR Form Approved.
MFI‘E.__IV_A EELQLEEH NUC_L_EAR PLANT DISCHARGE MONITORING REPQRT (DMR) (SUBR 01) OMB No: 2040-0004
Address _P.O.BOX2000 _ T T :
o _NTEROFFICESB-2A) _ __ __ ___ ————— TN0026450 | 101 G F - FINAL
— . _SODDY-DAISY__TN37384 _ _ _ _ - _ PERMIT NUMBER | | DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facity__TVA - SEQUOYAH NUCLEARPLANT -
Location HAMILTON COUNTY 7™ : MONITORING PERIOD _ EFFLUENT
. YEAR MO DAY YEAR MO DAY
*** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 07 | 12 | 01 Tol 07 | 12 | 31 : , , D N
' NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%[#ENCY SAMPLE
. - : EX TYPE
R AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS :

TEMPERATURE, WATER DEG. SAMPLE Hk kAR, ER AR RA AR . ek ek Hedkkkdeok .186.5 04 0 31/31 | MODELD
CENTIGRADE . MEASUREMENT : .
060010 Z2 0 O bkl DEG.C.
INSTREAM MONITORING - S nET s P : AILY: . RGN
TEMPERATURE, WATER DEG. SAMPLE LEaa s ey HE AR AR . KRk KKKk 277 04 0 31/31 |RCORDR
CENTIGRADE ~ - MEASUREMENT .
00010 1 o 0 . awn DEG.C.
EFFLUENT GROSS VALUE R T o : ’ :
TEMP. DIFF. BETWEEN SAMP. & SAMPLE dedke ek ok ke ook ok ok kk ok " Fok kKKK KK Fkkkhkkk 48 04 0 31/31 CALCTD
UPSTRM DEG.C MEASUREMENT ’
00016 1 W 0 >ERM ikl DEG. C.
EFFLUENT GROSS VALUE :
PH SAMPLE [T dedek kKKK ** 77 Hek ke k Kk ek 8.2

MEASUREMENT : .
00400 1 0 O il
EFFLUENT GROSS VALUE | 2
SOLIDS, TOTAL SUSPENDED SAMPLE Khkkr kR R ARk AAH R . Fkk kA KA 4 4 19 0 1/31 GRAB

MEASUREMENT
00530 1 0 O bl MG/L
EFFLUENT GROSS VALUE TR ; S e ) AV
OIL AND GREASE SAMPLE Kkkhkkkh 5k 30 e e e ek - dekk kAR <6 <6 19 0 1/31 GRAB

MEASUREMENT
00556 1+ 0 O bl MG/L
EFFLUENT GROSS VALUE ‘MO AV ALY MX
FLOW, IN CONDUIT OR THRU SAMPLE ok k Rk 1580 03 e ek ko [P—— N
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD

EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Siie Vice President

TYPED OR PRINTED

| Certify under penalty of law that this document and ail 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 responsibie for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Japhanie O dloroad

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 08 01 14
AREA NUMBER |YEAR| MO | DAY
CODE

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

No closed mode operation. The foliowing information is included in an attachment: CCW data

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

Page 1 of 2



DMR Attachment

CCW Data
CCW TRENCH
' . Extractable Petroleum : :
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
12/13/2007 @ 1215 0.33 mg/L 12/16/07 @ 1854 RDH TN EPA 8015
CCW CHANNEL
' Extractable Petroleum : '
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
12/13/2007 @ 1155 RDH TN EPA 8015

<0.10 mg/L 12/16/07 @ 1905




PERMITTEE NAME/ADDRESS (Include Facility Name/l.ocation if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MA;JOR

Form Approved.

Name __TVA- SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  PO.BOX2000 _ _ _ _ T ;
— _ __ _(NTEROFFICESB2A) =~ —— TN0026450 101 G F - FINAL
— . _SODDY-DAISY_ _TN37384 _ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facilty___TVA-SEQUOYAHNUCLEARPLANT _ : - ' :
Location HAMILTONCOUNTY MONITORING PERIOD EFFLUENT _
YEAR | MO [ DAY YEAR | MO | DAY . :
*** NO DISCHARGE b
ATTN: Stephanie A. Howard From{ 07 | 12 | 01 Tol 07 | 12| 31 o [:] o
) " NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. nggawv SAMPLE
- EX ANALYSIS TYPE
AVERAGE MAXIMUM . UNITS MINIMUM AVERAGE MAXIMUM UNITS .
. |CHLORINE, TOTAL RESIDUAL SAMPLE Ak xR KF KK Fedk Kk dok o [P 0.019 0.027 19 0 23131 GRAB
] : MEASUREMENT :
50060 1 0 O o~ MGIL -
EFFLUENT GROSS VALUE S OAVG RN E Lo
TEMPERATURE - C, RATE OF SAMPLE KKk KK 1 . Hk kA K Kk kK ko - 0 31731 CALCTOD
CHANGE MEASUREMENT 62
82234 1 -0 .0 DEG Hax SALETD:
C/HR '

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

| REQUIREMEN

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

T SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

i Cerlify under penaity of taw that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
propery 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. t am aware that there are significant penalties for submitting false
_linformation, including the possibility of fine and imprisonment for knowing violations.

dtaphanie 0. Uovoadd

Principal Environmental Engineer

TELEPHONE

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

423 843-6700 08 01 14

AREA
CODE

NUMBER YEAR| MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
The following injections occured: 1. Biodetergent 73551 (max. calc. conc. was 0.022mg/L--limit 2.0mg/L)

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

Page 2 of 2



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) mMAJOR

Form Approved.

Name __TVA-SEQUOYAH NUCLEAR PLANT . ' DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 _ . __
T NTEROFFICESBIA T T T [ TN0026450 101 Q | F-FINAL
. _SODDY-DAISY __TN37384 _ PERMIT NUMBER DISCHARGE NUMBER " DIFFUSER DISCHARGE
Faciity___TVA- SEQUOYAHNUCLEARPLANT _ - FEL
Location _HAMILTON COUNTY MONITORING PERIO EFFLUENT
) : YEAR MO DAY YEAR MO DAY
*** NO DISCHARGE
ATTN: Stephanie A. Howard From_ 07 | 10 | 01 Toi 07 | 12 | 31 . . o
_ NQTE: Read instructions before completing this form.
PARAMETER QUA_NTITY OR LOADING QUALITY OFR CONCENTRATION NO. FRECO?L;ENCY SAMPLE
EX ANALYSIS ‘TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS

BORON, TOTAL SAMPLE PR R N <0.20 19 0 | 1/92
. MEASUREMENT X

01022 1 0 O MGIL

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

accurate, and'comp(e\e, | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

| 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 MW & ;

properly gather and evaluate the information submitted. Based on my inquiry of the person or N

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,

Principal Environmental Engineer

TELEPHONE

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423  843-6700 | 08 | 01 | 14

AREA NUMBER YEAR| MO | DAY

CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Baoron was sampled on 10/03/2007 @ 1328.

EPA Form 3320-1 (REV 3/99)

" Previous editions may be used

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

Form Approved.

Name - _TVA-SEQUOYAH NUCLEAR PLANT . ' DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 _ _ )
_  ____ _(NTEROFFICESB-24) __ _ _ _ — ———— TN0026450 101 T F - FINAL
— . _SODDY-DAISY __TN37384 _ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR QUTFALL 101
Facility,_ _TVA - SEQUOYAHNUCLEARPLANT — :
Location HAMILTONCOUNTY __ _ _ — _ — — ™ MONITORING PERIOD EFFLUENT
‘ YEAR MO DAY YEAR MO DAY :
' : . ** NODISCHARGE [ | ™
: i From 7 12 | 01 Tol 07 12 | 31
ATTN: Stephanie A. Howard A 07 e NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLET
- EX | anavsis | TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
1C25 STATRE 7DAY CHR SAMPLE [A—— kR Kok . >100.0 Akkk KRRk [R—— 23 0 1/180 [COMPOS
CERIODAPHNIA MEASUREMENT :
EFFLUENT GROSS VALUE , ikt ‘ , : RTE
IC25 STATRE 7DAY CHR SAMPLE PRI Pe——— » PR ——— - 23 COMPOS
PIMEPHALES MEASUREMENT
TRPEC 1 0 O kel PERCENT |-

EFFLUENT GROSS VALUE

OMPOS

SAMPLE '
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

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

TELEPHONE DATE |
direction or supervision in accordance with a system designed to assure that qualified personnel MW & .
Timothy P. Cleary properly gather and evaluate the information submit:jed. Blased on my inquiry of the person or . .
ersons who manage the system, or those persons directly responsible for gathering the inci i i
. . . &formation, the infogrmationysubmined is, (glhe best of mgkno‘\)ndedge and gelief, trSe, Prlncxpal Environmental Engmeer 423 843-6700 08 01 14
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE ] ) .
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR! MO DAY_‘
TYPED OR PRINTED ’ ’ . - cOoDE ]

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Toxicity was sampled 12/02/2007 - 12/07/2007. Report is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



- TENNESSEE VALLEY AUTHORITY :
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Repon Date: January 11, Zogﬁﬁ,}/ ////05

Facility /' Discharger: S'eQLloyah Nuclear Plant/ TVA

2.’

3.

11.

12.
13,

14,

15.

Page 1 of 101

10.

County / State: Hamilton / Tennessee

NPDES Permit # TN0026450

Type of Facilify: Nuclear-Fueled Electric Generating Plant

Design Flow (MGD): 1579

Receiving Stream: Tennessee River (TRM 483.6)
1Q10: 3491
Outfall Tested: 101

Dates Sampled December 2 7,2007

Average Flow on Days Sampled (MGD) 1573, 1575, 1577. 1578, 1577. 1574

Pertinent Site Conditions: Towerbrom 960 was injected into ERCW A & B Trains and
RCW. The dates and times for the Towerbrom 960 injection are in the following table.
See Appendix B for complete additional chemlcal appl1cat10n information dunng the
sample collection period. -

Date/Start Time | Date/Ending Time

Injection Location (EST) , . (EST)
ERCW A & B and RCW 12/02/2007 @ 0001 12/07/2007 @ 2400

Test Dates: 'December 4-11, 2007

Test Type: Short-term Chronic Definitive

Test Species: Fathead Minnows (Pimephales promelas)
‘Daphnids ( Cerzodaphma dubia)

Concentratlons Tested (%): Outfall 101: 11.3, 2. 6.45.2. 72.6, 100
Intake: 100.0 '

szephales promelas: UV treated Outfall 101: 11. 3,22.6.45.2, 72, 6,100
UV treated Intake: 100.0




16. Permit Limit Endpoint (%): Outfall 101: 1Cy5=45.2%

17. Test Resul_ts: Qutfall 101: Pimephales promelas: 1Cps > 100%
- Ceriodaphnia dubia: 1Cys > 100%

UV treated Qutfall 101: Pimephales promelas:-1Cys > 100%

18. Facility Contact: Stephanie Howar'd ' Phone #: (423) 843-6700

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

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

21. TVA Contact: Cynthia L. Russell ~ Phone #: (256) 386-2755

22. Notes: Outfall 101 samples collected December 2-7, 2007, showed no toxic effects
_ to fathead minnows or daphnids. The resulting 1C,s values, for both species, were >
100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant differences from the control during this study period.

- Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at
Sequoyah. :

Page 2 of 101



METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date _ Date . Date

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

Sample Time (ET) - - Time (ET) Temp. | TRC* Time (ET)
1D Collected Received (°C) (mg/L) Last Used By
12/02/07 0738 to N 12/04/07 1250
101 o it | 1203071434 | 27311 | <010 | (24T
' 12/02/07 0807 to . ' 12/04/07 1250
ke | 17 0000 | 12003007 1434 24 | <010 | (Z0YTAY
' 12/04/07.0752 t0 . 12/06/07 1158
101 12/05/07 0652 | |¥/0¥/071325 1 171201 <000 145 09/07 1155
12/04/07 0824 t0 ' | T12/06/07 1158
Intake | 1505007 0724 | 12/05/07 1325 22 <0100 45,0907 1155
| 12/08/07 1209
o1 | 1O OI0 | 12607071350 | 15207 | <010 | 12/09/07 1311
o | 12/10/07 1300

| | [ 12/08/07 1209

Intake 13/2%/7%70328 01 12/07/07 1350 04 | <010 | 12/09/07 1311
| | 12/10/07 1300

*TRC = Total Residual Chlorine

Samples were collected in two 2.5 gallon cubitainers. Temperature was measured in each cubitainer upon arrival.

4. Sample Mampulatlon ‘Samples from Outfall 101 and intake were warmed to test temperature

Page 3 of 101

(25.0 + 1.0°C) in a warm water bath.

Aliquots of Outfall 101 and Intake samples.wefe UV-treated through a

40-watt Smart® UV Sterilizer (manufactured by Emperor Aquatics,

Inc.) for 2 minutes.




~ Pimephales promelas ~Ceriodaphnia dubia
Test Organisms:

1. Source: . Aquatox, Inc. =~ In-house Cultures
2. Age: 20.75 hoursold <24-hours old

Test Method Summary:

‘1. Test Conditions: Static, Renewal ~ Static, Renewal
2. Test Duration: 7 days ~ Until at least 60% of control
o : ' - females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 _ : : 10 | A
- 5. Organisms per Replicate: 10 ' - 1 _
6. Test Initiation: (Date/Time) A _ .
o Outfall 101 12/04/07 1250 ET 12/04/07 1045 ET
‘ UV Treated Outfall 101 12/04/07 1237 ET
. 7. Test Termination: (Date/Time) : : ‘
' Outfall 101 12/11/07 1200 ET 12/11/07 1009 ET
UV Treated Outfall 101 - 12/11/07 1145 ET ‘ o
8. Test Temperature: Outfall 101: Mean = 24.6°C Mean = 24.8°C
' o (24.1-25.0°C) ' (24.5-25.1°C)
Test Temperaturé: UV-Treated Outfall 101: Mean = 24.6°C
' (24.1 -25.1°C)

9. Physical / Chemical I o -
Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
. measured at the laboratory in each 100% sample. Daily temperatures were
- measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were analyzed daily for pH and dissolved oxygen.

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

‘Page 4 of 101



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1.

Page S of 101

Results of a  Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted.December 4-11, 2007 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 | 100 100 100 100 - 100
11.3% 100 100 100 100 | 100 | 100 100
22.6% 100 100 100 100 98 98 . 98
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 100
100.0% 100 100 | 100 - | 100 100 100 100
Intake 100 100 100 100 100 | 100 98

Test Solutions Me(i:pll)izlt:vrillil ge(rr;lg)

0 i

(% Effluent) I 2 3 4| Mean
Control 0.804 0.535 0.540 0.67] 0.638
11.3% 0.718 0.745 0.740 . 0.722 0.731
22.6% 0.709 0.651 0.632 0.737 0.682
45.2% 0.673 0.596 0.556 0.652 0.619
72.6% .0.657 0.628 0.627 0.643. © 0.639
100.0% -0.582 - 0.557 0.658 0.624 . 0.605
Intake 0.626 0.699 0.522 0.690 0.634

1Cy5 Value: > 100%
Permit Limit: 45.2%

" 95% Conﬁdence Limits:

Upper Limit: NA
Lower Limit: NA

Permit Limit: 2.2 TUc

Calculated TU Estimétes: < 1‘.0"1'"Uc* '

*TUa = 100/LCso- TUc = 100/ I1Cas




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

2.

- Page 6 of 101

‘Results of a  Ceriodaphnia dubia Chronié/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted December 4-11, 2007 using effluent from Outfall 101.

Percent Surviving
Test (time interval used — days)
coptoen | 1 | 2 | 3 |4 s s | 7
Control 100 | 100 | 100 | 100 | 100 | 100 | 100
11.3% 100 100 100 | 100 | 100 | 100 100
22.6% 100 100 | 100 100 100 100 100
45.2% 100 | 100 | 100 | 100 | 100 | 100 100
72.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 | 100 | 100 100
e mon: N Bt Cprente mommbery
_ 1 2 3 4 5 6 7 8 9 10 § Mean
Control 3132 [35(33)27|34]31{34]32]30] 319
11.3% 33137 13334 [37[30]34]33]31]|33] 335
22.6%  |35| 31 | 35|37 |37|36|32]33]36]36] 348
45.2% 34138 {35]39|35|35|36|40|36]33] 36.1
72.6% 38|36 |40 | 35{36]39|35|38 38|36} 371
100.0% |38 |36 | 41| 38|38 |41|36]|38]37]41] 384

1C55 Value.: > 100%
Permit Limit: 45.2% -

95% Confidence Limits:
Upper Limit: NA -
"~ Lower Limit: NA

Permit Limit: 2.2 TUc

Calgulated TU Estimates: <1.0 TUc*

" *TUa = 100/LCsg- TUc = 100/ ICys




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

, (Genus species)
Conducted December 4-11., 2007 using water from Intake

(Type / Duration)

_ Percent Surviving
Test (time interval used — days)
Solutions : : ' :

(% Effluent) | ! 2 3 4 15 6 7
Control 100 100 100 100 - |- 100 100 100
Intake 100 100 100 100 100 | 100 100 .

Test Solutions Reproduction (#¥oung/female/7 days)

(% Effluent) Data (replicate number)

1 2 3 4 5] 6 7 8 1 9 | 10 | Mean
Control 30129 |30 | 31 |29 {33 (3613131 ]31]311
~ Intake 39133 |37 37 1333633 |38 |37 {35} 358

1Cy5 Value: > 100%
Permit Limit: N/A

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

Calculated TU Estimates: <1.0 TUc*

Permit Limit;: N/A

*TUa = 100/LCsp: TUc =100/ 1Cys

Page 7 of 101




TOXICITY TEST RESULTS, UV-TREATED (see Appendix C for Bench Sheets)

3. " Resultsofa Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species) (Type / Duration)

Conducted December 4-11, 2007 using effluent from UV Treated Qutfall 101.

Test Percent Surviving
Solutions _ (time interval used — days)

(%o Effluent) 1 2 3 4 - 5 6 7
Control | 100 | 100 | 100 | 100 | 100 | 98 98
11.3% . 100 100 100 | 100 100 98 98
22.6% 1 100 100 100 100 100 100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 | 100 100 100 100 .
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100

Test Solutions Mi?:pll)ig tzvféilgg;lg)

(% Effluent) 1 2 3 4 Mean
Control 0.682 | - 0.556 0.830 0.808 - 0.719
11.3% 0.609 0.664 0.687 0.724 0.671
22.6% 0.801 | 0.661 0.730 0.767 0.740
45.2% 0.716 0.659 0.599 0.766 0.685
72.6% 0.692 0.688 0.789 0.643 0.703
100.0% 0.650 0.603 0.702 0.643 . 0.650
Intake 0.691 0.711 0.736 0.698 0.709

1C5 Value: > 100% Calculated TU Estimates: <1.0 TUc*

95% Confidence Limits:

Upper Limit: NA
Lower Limit: NA

*TUa = 100/L.Cso: TUc = 100/ 1Cy5

REFERENCE TOXICANT TEST RESULTS (séc Appendix A and D)

Results (1C;s)

Page 8 of 101

Species Date ~Time - | Duration | Toxicant
Pimephales promelas December 4-11, 2007 1307 7-days ~ KCl 0.52 g/L
Ceriodaphnia dubia December 4-11, 2007 1035 7-days NaCl 1.07 g/




Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, December 4-11,2007.

Test Sample D] Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U) Conductance{ Alkalinity Hardness Total Residual
B I[nitial - Final - Initial Final Initial Final (pmhos/cm) (mg/IJ CaCO,){ (mg/L C4CO,)| Chlorine (mg/L)
Control 24.7 245 . 7.6 7.5 7.91 7.75 312 57 93 -
246 - 248|243 - 247 74 - 7.7 68 - 80 | 738 - 815]756 - 805|296 - 337 57 - .57 92 - 94 - -
3% 247 - 244 7.8 75 7.85 7.74 303 - - -
2 246 - 2481242 - 245)1 74 - 82| 69 - 791757 - 809|753 - 801| 287 - 318 - - - - -
E 22.6% 24.7 245 1.8 7.5 ) 7.87 7.75 297 - - -
§ 246 - 2491244 - 246| 76 - 80 ] 69 - 79[ 756 - 809|753 - 806 280 - 320 - - - - - -
i 45.2% 24.8 245 7.9 75 - 1.87 771 277 - - -
% ) 247 - 249]124.1 - 246 | 76 - 8.1 69 - 78 | 756 - 809|752 - 809 255 - 307 - - - - - -
s 12.6% 24.8 24.5 8.0 15 7.88 7.80 254 - - -
E 247 - 2501243 - 246 76 - 82 ] 69 - 7.8 |754 - 813 (753 - 8.10| 241 - 268 - - - - - -
& 100 0%' 249 . 24.5 80 7.5 7.89 7.83 234 72 87 . <0.10
’ 247 - 2501243 - 247 77 - 82 ] 69 - 79 | 751 - 814|756 - R13| 220 - 250 68. - 76 78 - 98 <0.10 - <0.10
Inta‘ke 249 24.5 8.0 75 7.87 7.82 o233 73 89 < OvAIO
| 247 - 250)244 - 247177 - 84 69 - 79 | 748 - 813|758 - 8.09} 220 - 251 0 - 74 84 - 94 <0.10 -. <0.10
Control 24.7 24i7 7.6 78 791 7.91 312 - 57 93 -
246 - 2481245 - 2494f 74 - 77} 75 - 81 | 738 - 815|758 - 807} 296 - 337 57 - 57 92 - 94 - -
11.3%. 247 24.8 7.8 7.8 . 7.85 7.92 303 - - -
- 247 - 2481245 - 249 74 - 82| 75 - 81 |757 - R09] 757 - 808 287 - 318 - - - - -
-§ 22.6% 24.7 24.7 7.8 7.8 7.87 7.92 297 - - -
': 247 - 2481245 - 249 76 - 80 ] 75 - 82 (756 - 809} 757 - 808%| 280 - 320 - - - - -
E 45.2% 24.8 24.7 7.9 7.9 7.87 794 277 - - -
S 247 - 2491245 - 250 76 - 8.1 76 - 82 ]756 - 809756 - 8.11{ 255 - 307 - - - - - -
N 12.6% 248 24.8 8.0 19 7.88 797 254 - - -
S ) 247 - 2511245 - 250{ 76 - 82| 76 - 82| 754 - 813|757 - 816/ 241 - 268 - - - - - -
© 100.0% |. 249 24.8 8.0 7.9 7.89 7.99 234 72 87 <0.10
247 - 2511246 - 25077 - 821 77 - 881|751 - 814|757 - 819 220 - 250 68 - 76 78 - 98 <0.10 - <010
> Intake 249 248 8.0 79 7.87 8.01 233 73 &9 <0.10
247 - 2511247 - 2500 77 - 84| 76 - 81 | 748 - 813|762 - 8211220 - 251 | 70 - 74 84 - 94 | <010 - <010
Overall temperature ("C) ‘Average Minimum  Maximum
Pimephaley promelas 24.6 24.1 25.0
Ceriodaphnia dubia 24.8 245 25.1
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PHYSICAL/CHEMICAL SUMMARY

Water Chemlstry Mean Values and Ranges for the Pimephales promelas Test, UV-treated Sequoyah Nuclear Plant Effluent (SQN),
Outfdll 101, December 4-11, 2007.

Temperature ("C)

Sample ID Dissolved Oxygen (mg/L) pH (S.U.) Conductance| Alkalinity Hardness
Initial Final Initial Final Initial Final (umhos/cm) [(mg/L CaCO,)| (mg/L CaCO5)
Control 247 24.6 78 7.6 7.86 7.75 313 57 89
246 - 24811243 - 247 76 - 8.0 71 - 79 | 761 - 808|755 - 798} 294 - 333 57 - S8 88 - 92
113% 24.8 24.4 7.8 7.6 7.87 7.73 309 - -
" ’ 247 - 2491242 - 246 | 77 - 79 70 - 79| 761 - 808|753 - 7971 288 - 329 - - - -
§ 27.6% 249 24 .4 7.8 7.4 7.86 7.76 295 - -
§ T 247 - 2501241 - 2481 7.7 - 79| 68 - 79 |760 - 810] 753 - 800| 277 - 311 - - - -
b 45.2% 249 244 7.8 7.5 7.87 7.77 281 - -
3 ~ 247 - 250[242 - 248] 76 - 79| 66 - 80 |755 - 812(753 - 803|259 - 305 ( - - |- -
s 12.6% 24.9 24.4 79 7.5 7.88 782 256 - -
g 247 - 2511241 - 2481 78 - 8.1 66 - 80 755 - 815)755 - 8.05] 236 - 278 - - - -
= 100.0% 25.0 244 8.0 7.5 - 7.89 7.83 235 69 90
) ) 248 - 2511241 - 246| 78 - 82| 68 - 80 | 752 -.818| 757 - 8.09] 219 - 249 66 - 72 86 - 94
' Intake | 249 244 8.0 7.6 7.89 7.83 234 66 89
248 - 250|242 - 246 77 - 83 | 69 - 82 |752 - 816|759 - 808 215 - 2356 [ 60 - 70 84 - 94
Overall temperature ‘O Average Minimum Maximum
Pimephales promelas 24.6 24.1 25.1
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SUMMARY / CONCLUSIONS

Page 11 of 101

Outfall 101 samples collected December 2-7, 2007, showed no toxic effects to
fathead minnows or daphnids:~ The resulting 1Css values, for both species, were >
100 percent. Exposure of minnows and daphnids to intake samples resulted in no
significant differences from the control during this study period.

Fathead minnows were also exposed to UV treated Outfall 10} and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous
dose response and high variability among replicates) in previous toxicity testing at

Sequoyah. :



Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

2. C eriodaphr»z‘ia dubia'

Tesis were conducted according to EPA-821-R-02-013 (October 20_02)~using ten replicates,
cach containing one-test organism, per treatment. Test vessels consisted of 30-mL
polypropylene cups, each containing 15-mL of test solution.

. :
DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS - . -

1. Pimebhales promelas

None

2. Ceriodaphnia dubia

None
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PHYSICAL AND CHEMICAL METHODS

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

2. Instruments: All identificatior_l, service, and calibration information pertaining to
laboratory instruments 1s recorded m calibration and maintenance logbooks.

3. Temperature wés measuréd by SM 2550 B.
4. Dissolved oxygen was measured by SM.4500 0 G.
5. The pH was measured by SM 4500 H+ B..
6. Cdndﬁctance was measured by‘SM 2510 B.
7. Alkalinity waé measur_ed by SM 2320 B.
8. Total hardness was measured by SM 2340 C.
9. Tétal residual chlorine was measured by ORION .Electrode Method 97-70.

QUALITY ASSURANCE

Toxicity Test Methods: All phases of the study including, but not limited to, sample -
collection, handling and storage, glassware preparation, test organism ‘

- culturing/acquisition and acclimation, test organism handling during test, and
maintaining appropriate test conditions were conducted according to the protocol as
described in this report and EPA-821-R-02-013. Any known deviations were noted
during the study and are reported herein. ' : '

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

1. Test Type: 7-day chronic tests with results expressed as 1Cys values in g/L KCl or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

4. Statistics: ToxCalc softwarc Version 5.0 was used for statistical analyses.
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Sequoyah Nuclear Plant Biomonitoring
December 4-11, 2007 -

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

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



Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of
Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks, During

Toxicity Test Sampling,

March 12, 1998 —December 7, 2007

08/24/1999

Date - Towerbrom PCL-401 Cuprostat- |}
mg/L mg/L PF
TRC Copolymer mg/L
Azole
03/12/1998 - -
03/13/1998 - -
03/14/1998 - - -
03/15/1998 - -
03/16/1998 - -
03/17/1998 - - -

- 103/18/1998 - - -
09/08/1998 - 0.005 -
09/09/1998 - 0.011 -
09/10/1998 - 0.021 -
09/11/1998 - 0.019 -
09/12/1998 - 0.015 -
09/13/1998 - 0.015 -
09/14/1998 - 0.015 -
02/22/1999 - - -
02/23/1999 - - -
02/24/1999 - - -
02/25/1999 - - -
02/26/1999 - - -
02/27/1999 - -
02/28/1999 - - -
08/18/1999 0.015 0.024 -
08/19/1999 0.012 0.024 -
08/20/1999 0.023 0.024 0.120
08/21/1999 0.022 0.024 -
08/22/1999 0.022 0.024 -
08/23/1999 0.025 0.024

0.016 0.023
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
' During Toxicity Test Sampling,
March 12, 1998 — December 7, 2007

PCL-401

Date Towerbrom
mg/L mg/L
TRC Copolymer
01/31/2000 <0.002 0.009
02/01/2000 0.011 0.028
02/02/2000 0.028 0.009
02/03/2000 0.008 0.009
02/04/2000 0.006 0.009
02/05/2000 < 0.002 0.009
02/06/2000 <0.002 _ 0.009
' 07/26/2000 < 0.0057 © 0.019
o 07/27/2000 0.019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000 <0.0076 0.019
07/31/2000 <0.0152 . 0.019
08/01/2000 <0.0141 0.019
12/11/2000 0.0143 -0.020
12/12/2000 "0.0092 0.020
12/13/2000 <0.0120 0.020
12/14/2000 <0.0087 0.020
12/15/2000 0.0120 ©0.020 -
; 12/16/2000 <0.0036 ©0.020
. 12/17/2000 <0.0036 0.020
08/26/2001 0.017 0.021
08/27/2001 <0.0096 0.021
08/28/2001 <0.0085 0.021
08/29/2001 <0.0094 0.020
08/30/2001 <0.0123 0.021
08/31/2001 <0.005 0.020
11/25/2001 <0.0044 -
11/26/2001 <0.0119 0.02
11/27/2001 0.0137 0.019
11/28/2001 <0.0089 0.019
11/29/2001 0.0132 0.02
{11/30/2001 <0.0043 0.02
12/09/2001 <0.0042 -
12/10/2001 <0.0042 -
12/11/2001 <0.0104 -
12/12/2001 0.0128 0.02
12/13/2001 <0.0088 0.02
12/14/2001 0.0134 0.02
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
~ of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks, -
During Toxicity Test Sampling, _
March 12, 1998 — December 7, 2007

Date

Towerbrom PCL-401
mg/L mg/L
TRC Copolymer
01/02/2002 < (.0079 0.02
01/03/2002 < 0.0042 0.014
01/04/2002 0.0124 0.014
01/05/2002 < 0.0042 -
01/06/2002 < 0.0042 -
01/07/2002 < 0.0089 0.014
02/24/2002 <0.004 - .
02/25/2002 < 0.004 0.023
02/26/2002 0.0143 0.023
02/27/2002 < 0.0041 0.023
02/28/2002 <0.0041 0.008
03/01/2002 <0.0041 0.008
05/05/2002 - -
05/06/2002 - 0.02
05/07/2002 - 0.02
05/08/2002 - 0.019
05/09/2002 - 0.02
05/10/2002 - 0.019
08/04/2002 <0.0058 -
08/05/2002 <0.0058 0.018-
08/06/2002 0.0092 0.018
08/07/2002 <0.0107 0.019
08/08/2002 <0.0061 0.019
08/09/2002 0.0152 0.018
10/06/2002 '<0.00497 -
10/07/2002 0.0153 0.018
10/08/2002 <0.0092 0.018
10/09/2002 0.0124 0.018
10/10/2002 0.0134 0.018
10/11/2002 <0.0042 0.018
01/12/2003 <0.0035 -
01/13/2003 <0.006 - 0.019
01/14/2003 <0.0118 0.020
01/15/2003 <0.0063 0.020
01/16/2003 <0.0034 0.020
01/17/2003 <0.0034 0.009
04/06/2003 <0.0073 -
104/07/2003 <(.0189 0.021
04/08/2003 <0.0117 0.021°
04/09/2003 - <0.0139 0.021
_04/10/2003 <0.0113 0.021
04/11/2003 <0.0073 0.022
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Table B-1 (contimied) Sequoyah Nuclear Plant Diffuéer (Outfall 101) Discharge Concentrations
of Chemlcals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks

During Toxicity Test Sampling,
March 12, 1998 — December 7, 2007

Date PCL-401 - Cuprostat- |

mg/L ‘mg/L - "~ PF

TRC Copolymer - mg/L

. . Azole
los/15/2003 < 0.0045 : -
06/16/2003 < 0.0037 0.020 -
06/17/2003 < 0.0048 0.014 -
06/18/2003 < 0.0048 0.014 -
06/19/2003 < 0.0085 0.020 -
06/20/2003 < 0.0048 -0.020 -
08/03/2003 <0.0050 - R
108/04/2003 <0.0050 0.020 -
08/05/2003 <0.0051 0.020 -
08/06/2003 <0.0084 0.020 -
08/07/2003 0.0129 0.020 -
08/08/2003 -0.0153 0.020 -
10/05/2003 <0.0043 0.020 -
10/06/2003 <0.0043 0.020 . . -
10/07/2003 <0.0090 0.020 -
10/08/2003 <0.0106 0.020 -
N 10/09/2003 0.0181 0.022 -
, 10/10/2003 0.0183 0.024 .
]‘ 02/01/2004 0.0093 0.009 -
, 02/02/2004 <0.0034 0.009 -
; 02/03/2004 <0.0034 0.009 -
02/04/2004 0.0124 0.009 -
02/05/2004 <0.0034 0.009 - -
02/06/2004 0.0105 0.009 -
05/04/2004 <0.0123 0.019 -
05/05/2004 <0.0144 0.014 -
05/06/2004 <0.0146 1 0.013 -
05/07/2004 . 0.0227 0.020 -
05/08/2004 0.016 0.021 -
05/09/2004 <0.0104 0.020 -
07/04/2004 0.0217 0.019 -
07/05/2004 <0.0085 0.020 -
07/06/2004 <0.0077 0.020 -
07/07/2004 0.0252 0.019 -
07/08/2004 0.0223 0.019 -
- 1067/09/2004 0:0182 0.020 -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concéntrations
~ of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling,

March 12, 1998 — December 7, 2007

Date Towerbrom PCL-401 Cuprostat-PF Nalco

' mg/L mg/L mg/L 73551

TRC Copolymer Azole mg/L

EO/PO
11/07/2004 - <0.0187 0.014 - - -
11/08/2004 <0.0192 0.030 - -
11/09/2004 <0.0233 0.016 - -
11/10/2004 <0.0149 0.016 - -
11/11/2004 <0.0149 0.017 - -
11/12/2004 <0.0253 0.017 - -
02/06/2005 <0.0042 0.010 - -

02/07/2005 <0.0116 0.010 - 0.007
'} 02/08/2005 <0.0080 0.010 - -
02/09/2005 0.0199 0.010 - -
02/10/2005 <0.0042 0.010 - 2

02/11/2005 0.0155 0.010 - 0.007
06/05/2005 0.0063 - - -
06/06/2005 0.0043 - - -
06/07/2005 - 0.0103 - - -
06/08/2005 0.0295 - - -
06/09/2005 0.0129 - - -

¢ -106/10/2005 0.0184 - - -

E 07/17/2005 0.0109 0.009 - -

i 07/18/2005 0.0150 0.009 - -

‘ 07/19/2005 0.0163 0.009 - -
07/20/2005 0.0209 0.009 - 0.014
07/21/2005 0.0242 0.009 - -
07/22/2005 0.0238 0.018 - 0.014
10/30/2005 0.0068 - - -
10/31/2005 § 0.0112 - - -
11/01/2005 § 0.0104 - - -
11/02/2005 § 0.0104 - - -
11/03/2005 } 0.0117 - - -
11/04/2005 | 0.0165 - - -
11/14/2005 & 0.0274 - - -
11/15/2005 | 0.0256 - - -
11/16/2005 | 0.0234 - - -
11/17/2005 § 0.0231 - - -
11/18/2005 k 0.0200 - - -
11/19/2005 0.0116 - - -
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Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling,

March 12, 1998 — December 7, 2007

Date Towerbrom PCL-401 | Cuprostat-PF [H - MSW
mg/L. mg/L- mg/L 101
TRC Copolymer Azole mg/L
Phosphate

11/12/2006 0.0055 - - -
11/13/2006 0.0068 - - -
11/14/2006 0.0143 - - -
11/15/2006 0.0068 - - -
11/16/2006 0.0267 - - -
11/17/2006 0.0222 - - -
"11/26/2006 0.0188 - - -
11/27/2006 0.0138 - - -
11/28/2006 0.0120 - - -
11/29/2006 ©0.0288 - - -
11/30/2006 0.0376 - - -
12/01/2006 0.0187 - - -

-05/28/07 - - - 0.015

05/29/07 - - - 0.015

05/30/07 0.0084 - - 0.015

05/31/07 0.0103 - - 0.015

- 06/01/07 0.0164 - - 0.015

06/02/07 0.0305 - - 10.015
12/02/07 0.0241 - - -
©12/03/07 0.0128 - - -
12/04/07 1 0.0238 B - -
12/05/07 -0.0158. - - -
12/06/07 0.0162 - - -

‘12/07/07 0.0175 - -
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Sequoyah Nuclear Plant Biomonitoring

December 4-11, 2007

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
-Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
-Project Name: Sequoyah NP Toxicity . 3 5 1 Depot Street- FedEx UPS BUS C]IGnt
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Sequoyah NP » _28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification / Gfab/Comp. Colléétidn Date/Time Container Flow : P/W} wtt 3(55\
Sample Description ‘ ~ Number & | MGD Rain Event? ' Laboratory Use
' Volume (Mark as Appropriate)
Collected :
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - - Inches Number Temp. ance
<) .
SQN-101-TOX Com 12/02/07-12/03/07 0738- 2 (2.5gal NA | X X
B o o7 | o | 2a EATINE
SQN-INT-TOX Comp 12/02/07-12/03/07 0807- 1(2.5 gal) NA | X X N205. &
0707 | o oo | 24 [ e
Sample Custody — Fill In From Top Down PP ok S“"“I"Qlw

¥ Corody

Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Chevy Williams 4 12/03/07 . o Sonic Delivery 12/03/07
: { A T ) : £ / 7 If(’ s . .
N . 7 R / { /L./ & sll . o p
e Sy L A0 ¥ L, fo s
77 .
Sonic Delivery 12/03/07 ETS = 12/03/07
SER r"\m/ il —0 ASA

=

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

Page 1 of 1
i . . ' . . ‘2 . .
4Client: TVA Environmental Te_stmg Solutlon, Inc. Delivered By (Circle One):
mProject Name: Sequoyah NP Toxicity 351 Depot Street. FedEx  UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery
Facility Sampled: Sequoyah NP 28801 » General Commer}ts:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification / | Grab/Comp. Collection Date/Time . Container | Flow _ Pﬂ Lot gsst
Sample Description A Number & | MGD Rain Event? Laboratory Use
Volume (Mark as Appropriate)
Collected
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - - Inches Number Temp. . ance
. - . . . : (OC)
SQN-101-TOX Comp 12/04/07—12/0>5/O7 (())765522- 2 (2.5gal) NA X 9’?12;(2); - /\-7_ d\ BESS "
~ SQN-INT-TOX Comp 12/04/07-12/05/07 0824- 1 (2.5 gal) NA X oHzZers. '
0724 ' , 23 PSS e \ W AT e

Sample Custody — Fill In From Top Down

iwmmm}w% Som,aQ%

s

Relinquished By (Signature): Date/Time Received By (Signature): . Eate/’l@'le K(\lu”“‘:"
Chevy 'Wllllafns } 12/05/07 (Gl Sonic D(’tlivery oo 12/05/07
o LAl N 4 g
Yol e iy Dl /72
Sonic Delivery 12/05/07 ETS ' 12/05/07
: f\% /\.u«vv‘-L\\ 1375
N

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for
each sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of 1
fient: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
ProJect Name Sequoyah NP TOXIClty 3 5 1 Depot Street. FedEX UPS B_US Client
P.O. Number: N/A Asheville, NC Other (specify): Sonic Delivery -
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
VCO]leCt'ed By: Chevy Williams, Roy Quinn ’FaX: 828-35 0'93 68
FICId Identiﬁcaﬁ.on/ Cn'ab/COmp CO“ection Date/Time Container FIOW ) P/lb u:ﬂ & ng ‘
Sample Description Number & | MGD Rain Event? Laboratory Use
Volume (Mark as Appropriate)
Collected : .
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- - - Inches Number Temp. ance
v . . Q) i
SQN-101-TOX Comp 12/06/07-12/067/07 | .0750- 2 (2.5gal) NA . ' X 03I | )
. ’ : 0650 ¢ , vz | 19 Yz Q\ o | 4
-INT- - 0806- Yhapd. .
SQN-INT-TOX Comp 12/06/07-12/07/07 s 1(2.5 gal) NA o X IO 127 DHC d\ 1350 .*
\3
Sample Custody — Fill In From Top Down * Cu#co‘q eado unkoed. St-o-rQu
Relinquished By (Signature): Date/Time Received By (Signature): O ate/Tlme C)’ LMl R
Chevy Williar_gs . ' / 12/07/07 / / > ’3 (")‘"/ Sonic Delivery 12/07/07 |
o (“% Cfo | . R ’ SIS
Sonic Dehvery ’0 & %)& 12/07/07 / P | ETS . 12/07/07
/-/\,M./ umrre SO
N - -
Instructions: Clients should fill iﬁ all areas except those in the “Laboratory Use” block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for
each sampie is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time
frame. Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.




AEnw'/ironmenta'l Testing Solutions, Inc. Page | of 6
Chronic Whole Effinent Toxicity Test (EPA-821-R-02-013 Method 1000.0)
' Species: Pimephales promelus
Client: TVA County: Hamilton
Facility: Sequoyah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 Qutfall: 101
Project #: _ 3SS\
Dilution preparation information: Comments:
Dilution prep (%) 1.3 22.6° 43.2 2.6 100 - g
Effluent volume (mL) | _282.5 339 1130 1813 2500
Diluent volume (mL) 2217.5 T 2161 1370 685 -0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: | Test information: :
Organism age: 20.19 HOURS, OWD Randomizing template: | Jealow
Date and times organisms \7_-0—5.5—1 100D Incubator number: 3
were born between: ; c
Organism source: ATOX AT\ Pp \-65-U1) Artemia lot number: Bisp2edV
1 Transfer bowl information: | pH= Temperature=  °C |} Total drying time: 24-Bgoks]
\ : : S W™ Date / Time inyvz-\\- 61 | V230 |
. Average transfer vovlume: 8(0'"& Date / Time f)ut: ?‘L-\?_-o‘] \‘L‘.‘:\O
Oven temperature: o'
Daily feeding and renewal information:
' Day . Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time renewal, or batch used used -
time : termination time . )
| 0 weod-o1] —¥ | \sas 1230 12-0V-01A, | N12g3.ab+04 d\
! ' | veosn | o830 | w3 Use 12-0v61A | nzoa.caved |
> Jvioe-ar| ssdo | mM4S nsg 12:00:018 | pi120S.22+23] A
> aaron | oS 20 nss 12-01-018 - | 620€, 22 +23 N
lwotn| oscs | 4o 1204 nied-on | CN2ot V213 | i
> |roaar| 0450 | sac® WP vy 1e-od-1 | gizmi2413 | g\
6 20-01 | (AsSE 10l V300 -04-01 (NN 12+ 1D 6\
7 1271061 1200 A

Control information: Acceptance.criteria Summary of test endpoints:
% Mortality: 67, <20% 7-day. LCsy 91007,
Average weight per initial larvae: 0.638 ] 106 7.
Average weight per surviving larvae: 0.b38 > 0.25 mg/larvae LOEC 21607,
Chv 21007
I1C;s 71007
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Environmental Testing Solutions, Inc. : : Page 2 of 6

[N

Species:” Pimephales promelas Date: VY- ah\-_ &) .
Chent TVA /Sequoyah Nuclear Plant - Non-treated

Survival and Growth Duata :
Day - . CONTROL - 11.3% i 22.6%
A B C D E F G H I J K L

o 0|10 /o | wlw ||| o]l ol o] oo
1 (o | 10| 10|10 )i0| 10| ro| 1] i0 |0 |10 |10
g OO /D IO LD /D |10 |0 11O | ID] 0 IO
: ol rplio ol |flo o Jro /6| 0|70
a 10 '/O (O (HO o | O[O lrmpo |70 /0 |
5 : : q‘*
||| |w]|wln|o]we]io o %
6

Clto| wcltop ool ol tel ool 4
7 V& SR oA : W |
~ w0 fsof/0 ool ]o]o |9

A = Pan weight (mg)
Color

identiﬁcqtion:“&\\ON s lai'l 14.94 \‘\.83 ‘qu@ 13.91 ‘R,u\$ 091513 [13.5613717 t‘{Sl \S,Q(.
Analyst: UR® ' .

B =Pan + Larvae welght
(mg)

Analyst: MH Zo.ﬂl

Larvae weight (mg)=A - B

2824 (202812012089 1027 22.4922.35 20,046/ 26, 2870.23 22,43

204 |5.35 |sdo ol |1R 748 240 (122 [2.04 | 6.5\ 632131

Weight per initial number L N\ & . n, NN N Al A
of larvae (mg) N[ m 4 ~ g > > v Q ) » >
= C/Initial number of larvae ‘bo & ‘* i B A ’_\ /.\ A I} . \.o ' \' ‘,\
o |9 o o . |O o o o -4 0 0 s
Average Percent - : coiveraie] ' ' :
weight per reduction U -
initial from control 0. ("38 Same e O. R 5\ -4 1 0}" O~bg‘L 1 07‘
number of (%) AR 2 3 - .
! larvae (mg) R T
Comment codes: ¢ = clear, d = dead fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
lg = unusually large, d&r = decanted and returned, w = wounded.
! - Calculations and data rev iewed: éi;
! Comments:
E Page 27 of 10



Envirohmental Testing Solutions, Inc. . Page 3 of 6

Species: Pimephales promelas

‘Client: TVA /Sequoyah Nuclear Plant - Non-treated  Dpate:  11-00N-C1

. Survival and Growth Data :
Day 45.2% O 72.6% 100%

‘ M N C P Q R |- 8§ T 8] v W X
0 1o 1o 1o 1o o | || ]ic |10 1D
E wwliolw|ro| oo m|oio]io] 0
2 Jiolio|m ol || |w|0]| 0] 0|0
3 /001G D [t | 0| /D /0"./0 0 /O'«’C 0
! 0| |||l nl ol wl oo |io
: 10| 0o |1o] o] o] [to o]0 /0] 10
6

(0] /0| 1ofrofto 1010 /o]l 0] /Do | /O
7 V5M . - =n '
10 | (O {0 (D 0| O 1O j/o | 10} 1O 170 |10

A =Pan weight (mg) ) : . . v
i(flzl:triﬁcation:ﬂ{lkuw i A8[14.39 AT 1334 4 T4 14.08 [i4.33 ['1.35 14,64 14.56[13.48

Analyst: Lﬁé

B = Pan + Larvae weight
(mg) '
‘§ Analyst: MM uel

Larvae weight (mg)=A -~ B

20.%6 |1 829(19.80 26,49 (19,07 (1035 [204% |26 2020 |21.54 10,22

W3 596[ S5k [6:526.57 | .28 | 6.2 |43 [5.82 557|058 [L.2d

Weight per initial number

A \)?) %’\/ L, 4‘ ,‘:\

of larvae (mg) > w (:,0 oH [ N 472

= C/ Initial number of larvae \Q\ G & N \’N > Q\? {v ' 'L’ \'o e
: o o |o o o V) °© O o |© ®

Average Percent . ’ ‘

weight per reduction .

initial from control O.lolq . ‘2_6\7. 0.bsq - OZZ ' 10.505_ » s YA

number of (%) ' . : ' :

larvae (ing)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = fnissing, sk = sick, sm = unusually small, »
lg = unusually large, d&r = decanted and returned, w = wounded. _
. : ' Calculations and data reviewed: &

Comments:
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‘ Enviromﬁemal Testing Solutions, Inc.

Comment codes: ¢ =

Species: Pihzephales promélas

Client: TVA/Sequoyah Nuclear Plant - Non-treated

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

Date: 1 ~oM -0

Survival and Growth Data

- Day 100% Intake
Y Z AA BB
0 (©|10]/0 |10
1 (o] 1o |10 | /0
2
10 (/0 |/0 | 7O
3 -
0] 10]7/0| /0
4
/0 |40 (IO 4O
5 ' ,
10 |10 |t | 10
6
/0 |10 |10 |10
7 . \&
A = Pan weight (mg)
Color Lol BV '
identification: \oenleR 1S 443 13 97{13.35)15 00
Analyst: \Q{(& A-D : :
B =Pan+ Lafvae weight ' :
(mg) {2109 | 2044 .20
Analyst: 6/3& _
Larvae weight (mg) =A - B :
l.26 | 043 | s.22] 490
Weight per initial number : :
of larvae (mg) - t\‘,’ OQ\ ;\:\’ V\Q
= C/ Initial number of larvae | \@ " () \o
. o 8} o O
Average | Percent
weight per reduction .
initial from control O“aq 0 -%7"
number of (%)
larvae (mg)

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

Calculations and data reviewed: é&

Comments:
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. TVA / Sequoyah Nuclear Plant, Qutfall 101
Non-treated
December 04-11, 2007

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

Quahty Control
- Verxflcatlon of Data Entry, Calculations, and Statistical Analyses
vProjevc! number: 3551 . Reveiwed by: /‘,\ /W\/
N e - Not for Cormpliance Assessinent, Internal Laboratory QC . U/
Concentration (%) Replicate Initial pumber of | Final aumber of larvae |A = Pan weight (mg)| B =Pan+Larvae | Larvae weight (mg) |  Weight /Surviving  [Mean welght/ Surviving| Coefficlent of vadation |[Welght/ Indtia) number of | Mean survival | Mean weight 7 Initial CotfMictent of Percent reduction from
larvae * welght (mg) =A-B number of larvue (mg) | number ofisrvae (ng) |  OLeanweleht peryurviving larvae (nig) (%) numberoflarvae | variuon Odesnweient control (%)
rumber of tarvae) (%) (me) Pre trthad rmamber of tarvae)
(%}
A 10 10 12.87 20.91 8.04 0.804 0.804
B 10 10 14.8% 20.24 535 0.535 0.535 ., .
Control T 0 m 1388 50,58 540 0.540 0.638 20.0 0.590 100.0 0.638 20.0 th applicable
D 10 10 15.96 22.67 6.71 0.671 0.671
E 10 10 13.81 20.99 7.18 0.718 0.718
F 10 10 12.82 20.27 7.45 0.745 0.745
.39 ) . . . -0, 8 -14.
1L3% G 10 10 15.09 2249 7.40 0.740 0.731 18 0.740 100.0 0-131 ! 147
H 10 10 15.13 22.35 7.22 0.722 0.722
1 10 10 13.56 20.65 7.09 0.709 0.709
J 10 10 13.77 20.28 6.51 0.651 0.651
69 .0 . X . 7. -1.0
22.6% K 10 10 14.51 20.83 6.32 0.632 0703 120 0.632 975 0.682 2 ?
L 10 9 15.06 22.43 7.37 0.819 0.737
M 10 10 14.28 21.01 - 6.73 0.673 -0.673
N 10 10 14.39 20.35 596 0.596 . 0.596
5.29 . 8.6 § k .6 .
52% 0 10 10 1270 13.26 5.5 0.556 0619 0.556 1000 0619 8 29
P 10 10 13.34 19.86 6.52 0.652 0.652
Q 10 10 14.42 2099 6.57 0.657 0.657
R 10 10 12.74 19.02 6.28 0.628 0.628
72.6% : 2. : . . 0.
26% S 10 10 14.08 20.35 6.27 0.627 0639 2 0.627 100:0 0.639 22 2
T 10 10 14,22 20.65 6.43 0.643 0.643
U 10 10 14.35 20.17 5.82 0.582 0.582 .
- v 10 10 14.64 20.21 5.57 0.557 0.557
9 7.4 . . 7.4 - s.
100% W 10 10 14.56 21.14 6.58 0.658 0.603 0.658 100.0 0.605 4 '
X 10 10 13.98 20.22 6.24 0.624 0.624
Y 10 10 14.93 21.19 6.26 0.626 0.626
Z 10 10 13.97 20.96 6.99 0.699 0.699
0,
, 100% Intake, AA 10 9 13.85 19.07 522 0.580 0649 87 0522 °7s 0634 129 05
BB 10 10 15.00 21.90 6.90 0.690 0.690
Outfall 101; MSD = Minimum Significant Difference
Dunnett's MSD value: 0.1076 PMSD = Percent Minirmum Significant Difference .
PMSD: 16.9 PMSD is a measure of test precision. The PMSD is the minitrum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Intake: ) .
Dunnett’'s MSD value: 0.1472 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 23.1 Upper PMSD bouud deterrnined by USEPA (90th percentile) = 30%.

.

Lower and upper PMSD bounds were determmined from the 10th and 90th percentite, xespeclxvely, ofPMSD data from EPA's WET Interlaboratory Variability Study (USEPA, 20012, USEPA,

2001b).

USEPA 2001a, 2001b. Final Report: Interlaboratory Vanability Study of EPA Short-term Chronic and Acute Whole Effiuent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH
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TVA / Sequoyah Nuclear Plant, Outfall 101
| - Non-treated”
December 04-11, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  12/4/2007 TestID: . PpPFCR : Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
EndDate:  12/11/2007 Lab ID: " ETS-Envir: Testing Sol. Sample Type: . DMR-Discharge Monitoring Report
Sample Date: " Protocol: FWCHR-EPA-821-R-02-013 Test Species: 'PP-Pimephales promelas
Comments; Non-treated '
Conc-% 1 2 3 4
D-Control 0.8040 - 0.5350 0.5400 0.6710
113 0.7180 0.7450 0.7400 0.7220 -
22.6 07090  0.6510 0.6320 0.7370
45.2 0.6730 0.5960 0.5560 0.6520
72.6 0.6570 . 0.6280 0.6270 0.6430
100 0.5820 .0.5570 - 0.6580 0.6240
* Transform: Untransformed Rank " 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical : Mean N-Mean
. D-Control 0.6375 1.0000 0.6375 0.5350 0.8040 20.018 4 0.6844 1.0000
113 07313  1.1471 0.7313 0.7180 0.7450 1.812 4 22.00 10.00 V 0.6844 1.0000
22.6 0.6823 1.0702 0.6823 0.6320 0.7370 7.188 4 20.00 10.00 ' 0.6823 - 0.9969
45.2 0.6193 0.9714 0.6193 0.5560 0.6730 8.597 4 1900  10.00 0.6290 0.9191
72.6 0.6388 . 1.0020 "0.6388 0.6270 0.6570 2.223 4 18.00 10,00 0.6290 09191
100 - 0:6053 0.9494 0.6053 0.5570 0.6580 T 7391 4 18.00 10.00 0.6053 0.8844
Auxiliary Tests Statistic Critical Skew Kurt '
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93847877 0.884 0.71715058 2.53040028
Bartlett's Test indicates unequal variances (p = 5.44E-03) ' 16.5491142 © . 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU '
Steel's Many-One Rank Test ' 100 - >100 ' 1 |

Treatments vs D-Control

: Linear Interpolation (200 Resamples)
Poirit % SD 95% CL(Exp) Skew '

1005 36.221
IC10 87.670 -
IC15 >100
120 >100
1025 >100
1C40 >100

1C50 T >100 o - : ‘ . - sqgn_12-04-07data
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TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated |
~ December 04-11, 2007
Statistical Analyses

Used for PMSD calculation only. Larval Fish Growth and Survival Test-7 Day Growth
Start Date:  12/4/2007 Test [D: PpPFCR ' Sample ID: TVA / Sequoyah Nuclear Plant, Outfall 101
End Date:  12/11/2007 ' LabID: . = ETS-Envir. Testing Sol. - Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol:  FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: Non-treated ' : .
Conc-% 1 2 3 4
D-Control 0.8040 0.5350 0.5400 0.6710
11.3 0.7180 0.7450 0.7400 - 0.7220
22,6 0.7090 0.6510 ~ 0.6320 ° 0.7370
45.2 0.6730 0.5960 .0.5560 ©0.6520
72.6 0.6570 0.6280 0.6270 0.6430
100 0.5820 0.5570 0.6580 0.6240
Transform: Untransformed . ’ ~ 1-Tailed
Conc-% Mean N-Mean Mean Min " Max CV% N t-Stat Critical MSD
D-Contro} 0.6375 1.0000 0.6375  0.5350 .0.8040 20.018 4
11.3 0.7313 . 1.1471 0.7313 0.7180 0.7450 1.812 4 -2.101 2.410 0.1076
226 . 0.6823 1.0702 0.6823 0.6320 0.7370 7.188 4 -1.003 2.410 0.1076
452 0.6193 0.9714 0.6193 0.5560 - 0.6730 8.597 4 0.409 2.410 - 0.1076
72.6 . 0.6388 1.0020 0.6388 0.6270 0.6570 2223 4 -0.028 2.410 - 0.1076
100 0.6053 0.9494 0.6053 0.5570 0.6580 7.391 4 0.723 2.410 0.1076
Auxiliary Tests . ) Statistic . Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93847877 - _ 0.884 ' 0.71715058 2.53040028
Bartlett's Test indicates 11neqhal variances (p = 5.44E-03) - 16.5491142 15.0862722 .
Hypothesis Test (14ail, 0.05) - NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test : 100 >100 1 0.10756027 0.16872199 0.00867097 0.00398382 0.10239999 5,18
Treatments vs D-Control . . :

sqn_12-04-07data
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TVA / Sequoyah Nuclear Plant, Intake

Non-treated

December 04-11, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Treatments vs D-Control

Start Date:  12/4/2007 Test ID: PpPFCR . Sample ID: TVA /Sequoyah Nuclear Plant, Intake
End Date:  12/11/2007 Lab ID: ETS-Envir. Testing Sol. - Sample Type: DMR-Discharge Monitoﬁng Report
" Sample Date: Protocol: - FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments: . Non-treated - :
Conc-% 1 2 3 4
D-Control © 0.8040 0.5350 0.5400 0.6710
100 0.6260 0.6990 0.5220 0.6500
Transform: Untransformed 1-Tailed Isotonic
. Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD " Mean N-Mean
~ D-Contral * 0.6375 1.0000 0.6375 0.5350 0.3040 20.018 4 " 0.6375 1.0000
v 100 0.6343 0.9949 0.6343 0.5220 0.6990 -12.863 4 0.043 1.943 0.1472 0.6343 0.9949
?
Auxiliary Tests Statistic Critical Skew Kurt -
. Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 091297191 0.749 0.32811175 -0.7982733
F-Test indicates equal variances (p = 0.48) ' ' 244667292 474672279 ‘ v
Hypothesis Test (1-tail, 0.05) MSDu. MSDp =~ MSB MSE F-Prob .df |
Homoscedastic t Test indicates no significant differences

0.14716277 0.23084356 2.1125E-05 0.01147096 0.96716261 1,6

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C05 >100 :

IC10 >100

IC15 >100

1C20 >100

IC2s >100

IC40 " >100

1CS0 >100

sgn_12-04-07data
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TVA/ Seqﬁoyah Nuclear Plant, Outfall 101 -
o Non-treated | ~

; December 04-11, 2007
Chro”ni_é Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1002.0)
Species: Pimephales promelas

Daily Chemical Analyses

Project number: 3551 Reviewed by: /,\/W
Concentration {Parameter : Day 0 Day1 - Duay 2 Day 3 Day 4 Day 5 Day 6
Initial Final . Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.83 7.56 7.38 7.59 7.33 7.75 8.06 7.67 8.10 7.71 8.15 7.92 - 8.02 8.0¢
DO (mg/L) 7.7 7.5 7.7 8.0 7.6 7.6 7.7 6.8 7.6 7.2 7.6 7.9 7.4 7.6
) Conductivity (pmhos/cm) 296 314 310 337 304 306 317

Control  FAjialinity (mg/L CaCO;) 57 57 57
Hardness (mg/L CaCO;) 92 94 92

Temperature (OC) 24.7 24.5| 24.6 243 24.6 24.6 24.7 24.3 24.6 24.7 24.8 . 243 24.7 24

H (SU) 7.58 7.53 7.57 7.57 7.67 7.77 8.00 7.67 8.04 7.71 8.09 7.92 8.02 8.0:

av RO (meL) 8.0 7.5]. 7.6 7.9. 7.9 7.7 7.4 6.9 8.0[. 7.2 7.8 7.9 8.2 7.¢

R Conductivity (pmhos/cm) - 287 315 312 318 293 296 302

Temperature ('C) 24.7 24.5 24.6 24.5 24.7 243 247 24.5 24.6 24.5 24.8 24.2 24.7 24

pH (SU) 7.58 7.53 7.56 7.54 7.69 7.81 8.04 7.67 8.05 7.71 8.09 7.93 8.05 8.0t

22.6% DO (mg/L) 8.0 7.6 7.6 7.9 7.9 7.6 7.6 6.9 7.9 7.1 7.8 7.8 7.9 7.

' Conductivity (umhos/em) 280 305 304 320 285 : 288 300-

Temperature (°C) 24.8 24.5 246 246 247 24.6 " 247 245 24.6 24.5 24.8 24.5 24.9 ‘

pH(SU) 7.58 7.52 7.56 7.56 7.70 7.86 . 8.07 7.69 8.05 7.72 8.09 7.96 8.07 8.0¢

DO (mg/i) . 8.1 7.6 7.6 7.8 8.0 7.6 7.6 6.9 7.9 7.0 8.0 7.8 8.0 ) 7.t

45.2% — -

: Conductivity (umhos/cm) . 263 287 281 307 267 255 280
Temperature (°C) 248 24.5 24.7 24.6 24.7 24.4 247 24.6 24.74 24.5 249 24.1 24.9 24
pH (SU) 7.54 7.53 7.57 7.58 7.711 - 7.86 8.08 7.72 8.04 7.79 8.13 8.05 - 8.09 8.1t
DO (mg/L) 8.1 7.6 7.7 7.8 8.21 7.8 7.6 6.9 8.0 7.1 8.0 7.8 8.2 A

72.6% -
Conductivity (umhos/cm) 241 264 260 268 246 249 248
Temperature (°C) 24.9 . 246 247 24.5 24.8 24.4 24.8 24.3 24.7 24.4 24.9 24.5 25.0 24.
pH (SU) 7.51 7.56 7.57 7.63 7.74 7.85 8.11 7.78 8.03 7.78 8.14 8.06 8.14]. 8.1
DO (mg/L) 8.2 7.6. 7.7 7.6 8.2 7.9 7.7 6.9 8.1 7.0 8.1 7.9 8.1 7.
Conductivity (wmhos/cm) 220 241 237 250 225 229 235
100% Alkalinity (ng/L CaCOy5) 68 72 76
. -|Hardness (mg/L CaCO;) 86 78 98
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.71. 24.8 24.51. . 24.9 243 24.8 24.6 24.7 24.4 24.8 24.4 125.0 24.
pH (SU) . 7.48 7.58 7.61 7.63 . 775 7.86 8.09 7.79 7.950 7.76 .8.09 8.03 8.13 3.0
DO (mg/L) 8.4 - 7.6 7.7 7.7 8.1 7.9 1.7 6.9 8.1 6.9 8.2 7.7 8.1 7.
Conductivity (umhos/em) 220 251 237 249 222 230 223
100% Intake {AlKalinity (mg/L CaCO;) 70 74 74
Hardness (mg/L CaCO;) 84 88 . 94
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 245 24.8 24.7 24.9 24.5 24.83 24.4 24.7 24.4 24.9 24.4 24.9 24.
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas ' _ Date: _17-0%-CN\
Client: TVA /Sequoyah Nuclear Plant — Non-treated

Daily Chemistry:

Analyst
Concentration | Parameter
CONTROL | pH(S.U)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCOs/L) .
Hardness
(mg CaCOy/L)
Temperature (°C)
pH (S.U)
11.3% DO (mg/L)
Conductivity
! (pmhos/cm)
Temperature (°C)
pH (S.U) 3 55 .65 LT HM( .2
22.6% DO (mg/L) g0 59 |
Conductivity P i
(pmhos/cm) ey RS g e '3'L"L'}
Temperature (°C) ™8 ™S Mo | b - i 0
pH(S.U) ] 52 .50 2 Tl AR
45.2% DO (mg/L) 2 - Iy Yl 9.8 1)
: Conductivity P e S 507 .__’_,,'7“ 1 201 C e ey
{pmhos/cm) RiD ¢ = N7 el o ahanoge
Temperature (°C) M. § .S R W] .6 4.1
pH (SU) 3| 493 45 | 998 | 0.9
72.6% DO (mg/L) 2 Qe Y 3
- Conductivity i Sk - Loy _
(umhos/cm) - ‘94 1 Heddeyiei Lw‘i A e G’{QJU
Temperature (°C) .9 . ] ™ .S 244
PH (S.U.) .50 | A9 S B3 |59y
100% DO (mg/L) g7 Sp  Y19PH | He D
Conductivity e ooy " FEiey \
(umhos/cm) H30 641 SN A YEX
- Alkalinity ' ) iz oq -
(mg CaCO,/L) ¥ i 5 1 1L
Hardness o e i ;
(mg CaCO,/L) 8L | - 2] 8
{ TR chlorine R R ol e it
(mg/L) <000 R EE S ] <O 'O
Temperature (°C) 1.0 W1 ™. M-S 24.9
H (S.U) j IEETZ 7).59 VTN EEYE) 7).05
100% Intake DO (mg/L) o,H Vs 9 7 5.
Conductivity N : Lo e
(pmhos/cm) AA0 ] 451 . RIS 4354
Alkalinity - : e e 7 Y
g CaCOy/L) 10 S SESE e e ik
Hardness &4 TG thad 2 : SO &k
(mg CaCOs/L) 1 oasieee o
TR chlorine PN : o : a5 )
(mg/L) <o HEEi e | <9
) Temperature (°C) %.0 .S Y. & .1 4.9
P:ige 35 of 101 Initial |  Final Initial Final Initial
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas
Chent TVA/ Sequoyah Nuclear Plant — Non-treated

Date:

1% -

Dav

Analyst

Concen-
tration

Parameter

CONTROL

pH({S.U)

DO (mg/L)

Conductivity
{mhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness
(mg CaCO5/L)

Temperature (°C)

pH (S U)

11.3%-

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

pH (S.U.)

22.6%

DO (mg/L)

- Conductivity
(pmhos/cm)

Temperature (°C)

pH (S.U)

45.2%

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

H(S.U)

72.6%

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

pH (3.U)

100%

DO (mg/L)

Conductivity

_(pmhos/cm)
Alkalinity
{mg CaCO;/L)

Hardness
(mg CaCOy/L)

TR Chlorine (mg/L)

Temperature (°C)

pH (5.0)

.05

2249

N

f}%

100%
Intake

DO (mg/L)

Conductivity
(pmhos/cm)

2.44)

Alkalinity
(mg CaCO5/L)

Hardness
(mg CaCO;/L)

TR chlorine (mg/L)

Temperature (°C)

B

¥4

g.4

LY

,74
qy

404
4.7

4.9

3 zq-q 5 i
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E Environmental Testing Solutions, Inc.

Chronic Whole Effluent Toxi_city Test (EPA-821-R-02-013 Méthod 1000.6)
Species: Pimephales promelas ' _

Client: TVA

Facility: Sequoyah Nuclear Plant

NPDES #: TN 0026450

Project #: _ 355\

County: Hamilton
Treatment: UV-treated
Cutfall: 101

Dilution preparation information:

Comments:

Dilutiofi prep (%) 1.3 226 | 432 726 100 Each concentration was treated
Effiuent volume (mL)} 2825 339 1130 1815 2500 for 2 minutes with a UV sterilizer
Diluent volume (mL) 22175 2161 {370 685 0 to remove pathogenic

Total volume (mL) 2500+ 2500 2500 2500 2500 interferences.

Test information:

Test organism information: _ :
Organism age: 20.5 HorsS  OWD Randomizing template: | & 0@,
Date and times organisms IL-S3-C\ 100 Incubator number: i( &
were born between: _ : g _ 3
. Organism source: ATOX B P V-0 -y Artemia lot number: Bao2eHV
E Transfer bowl information: | pH= Temperature = . °C | Total drying time; 2 0eudSE
: . : 1.52 .. | Date/ Time in: W67 | 1130
: Average transfer volume: & o Date / Time out: pa1-61 11%0
E ‘ : : _ Oven temperature: 07 (
E Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
: feeding feeding time renewal, or batch used ' used :
E ; time termination time : '
' = _
. -y | —# \SUS 1230 V2o VA | 01203 .03%04 A
T 1 _ .
! : V2-05-61| 0&30 437 nyd 2 20Vl A | ooy, o oY A
2 ' : <
1 2-06~C) o#4d0 wdS 4S \2-01-018 | 011205.22+23
—3 . ‘ @AY
- 081s M0 WO ip-el-o1 b gnzos.2z+23| Al
4 . . B ) N an )
: a : 12°08-01 | o800 1400 WSe 12-04-00_ [y | gl
5 ' .
- R-001 | 0480 W00 1297\ 1204- 0 | OVV200. 12w 1 N
g6l | AR tood v2dn ol | ohvnazeay] N
7 J
- W4 s cY(

Control information:

Acceptance criteria

Summary of test endpoints:

~ Page 37 of 101

| % Mortality: , 257 <20% 7-day LCsq 71007,
Average weight per initial larvae: 6.9 NOEC 1 007,
Average weight per surviving larvae: 5134 > 0.25 mg/larvae LOEC R XA

‘ " ChV > 1007,
1 1Css - > 1007




g | Environmental Testing Solutions, Inc. » Page 2 of 6

Date: -\ G

Species: Pimephales p‘rbmelas

Cliént: TVYA /Sequoyah Nuclear Plant - UV-treated

E : ' Survival and Growth Data
Day CONTROL 11.3% - 22.6%
‘A | Bl Cc|DVYE|]F | G| H I J | K | L
0 o |10 [to (o) ol o] 0 l/0 | ol 110 |10
1 oo | /of/0f o] a0 0t /0| 0] 0]
2 /0|10 | ! 0|10 |0 (1D |10 fin |10 |10 10D
’ | ro| o] |ro|io | of | ol o
_4 10110 |0 [to]o]|ro |0 | 16 |16 (10| 10
° wlio|io|rof | |io|to ]| o]0
© Jwolat o | ro]at] o] rof o] 0] ol |0
7 i Iy Wi

io | Q ol /Ol alijmny|olm {7e |10 10

A =Pan weight (mg)
Color identification:

dovic biue 1300 N394 18 1389 3 M3z 243714331 S0 M3 ST KAl
Analyst: LJQ'@ _

B =Pan + Larvae weight v

8 e ap, . |1asalines 2308 Raafia52,3 03iaiy (2157 |aa sl &35 4087188

Larvae weight (mg)=A - B : .
L821S5L|£.30(8.08 fu.00 [N [.81 {724 [0V |bed [0 (1671

Weight per initial number

of larvae (mg) 31" o)

=C/ Inifial number of larvae . 0}’ °(° 0? o 5 0\0 0\'.9 o D'% Q\o o o'
Average Percent K

weight per reduction F ) o

initial from control |~ 0.7 a4 ﬁ 0.b1 \ (9-17. 0.140 -24 7o
number of . | (%) S : . ) ' ‘
larvae (mg)

Commen‘t codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missi‘ng, sk = sick, sm = unusually small,

‘g = unusually large, d&r = decanted and returned, w = wounded. ) '
. Calculations and data reviewed: é\

Comments:

Page 38 of 101]



E Environmental Testing Selutions, inc. : . : Page 3 of §

. Species: Pimephales promelas

“Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: \i-oA-G1

. Survival and Growth 'Data.
Day . 45.20/(7» - T2.6% ) 100%
M M O P Q R S T U \ W X

(olto [0 0l lmlmlalmnln /ol
b 10|10 ol oo /ol | o 101 1070 '/0

2 oo g [0 ||| |io]olio]0
’ (O | 10|10 | IO]!O[ID |10 /0| /Ol /D70 /D
v 1Dl 1o | /D /O /D] /0 |1D |70 /6 6 1o | 10
E > O 10 |70 [0 | {O|/D [ O[O /70]10 /0170
A |l o|io|m el ol olnlo
E k 7 . o S wie JIRER |

1D (1O O|I0 (o O |IOL OO | D] 10|10

A =Pan weight (mg)
Color identification:

dari lolue MR M6l |1 81 pY.04 1327 (1390 14.L0 1%.88” 1a. Lt I4N AW 58 IMLLo
Analyst: gf@ ) . .

B =Pan + Larvae weight

st LA A104|31.25|20.80 a1 10 [20.89/20718 [a.49/20.31 [\A.11 (2045 |ate0 2059

Larvae weight (mg) =A - B : .
: 9k | bR SA | [LAT | 6.8% | 1.8 6.43[6.S0 [6.03[T.02 | LYY

Weight per initial number o o " A, “ ' 0\ \\5 ° % " \\b
of larvae (mg) . \O \o 'S S . 5 $ '
= C/Initial number of larvae ~N \9,7 ‘g\ A o v '\oo e o \‘ AR v -

o o o o . lo o' o o 0" 0 o o

Average Percent . .

weight per reduction o

initiai from control 0.68S 4174 0.10% 2.27, 0.LSO 3'.17.;
number of (%) ’ '

larvae (mg)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
" lg = unusually large, d&r = decanted and returned, w = wounded. ’ ’ B
‘ Calculations and data reviewed: 55

Comments:
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Environmental Testing Solutions, Inc. .

Species: Pimephales promelas

Client: TVA/Sequoyah Nuclear Plant - UV-treated

Date:

12-od-01

Survival and Grbwth Data

Day 100% Intake -
Y Z AA | BB
0 :
: (O [0 |10 O
1 i
(0] 10 i | 70
2 D |ID | I0 ] {C
3 i . _ :
1010 {10 | 1D
4
/0 | (O |10 | 1D
5
D] /01710 | 7O
6 -
(C |10 [(D |10
7 nwe
_ (0|10 (1O | /O
A = Pan weight (mg) : .
Color identification: ) ‘
otk oeakers A-D e e 148113 o0/ 1N N
Analyst: VA8
B =Pan + Larvae weight )
(mg) :
Analyst:  UAG AAo|ALAR R0 Ak |21 AT
Larvae weight (mg)=A-B -
LAl [0 | 36| .88
Weight per initial number \ - Q
of larvae (mg) (\\ AN ) 1\
= C/Initial : A \
nitial number of larvae 05‘ o o .|
Average . Percent - .
weight per | reduction
initial fro:l clontrol 0. T Oq "47‘
number of (%)
larvae (mg) ]

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

Page 40 of 10°

Célculations and data reviewed: é&_

Comments:
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TVA /Sequoyah Nuclear Plant, Outfall 101
: ’ UV-treated
Dec/ember 04-11, 2007

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

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

Project number: 35851 Reveiwed by: /\/ W.Q—‘_.
. . Not for Compliance Assessment, Intemal Laboratory QC N_/[ ]
Concentration (%) Repticate Initial pumber of Finat number of A= Pan weight B =Fan + Larvae |Larvae weight (mg)| Weight / Surviving Mean weight / Coeflicient of varlation | Weight/ Initial number [ Mean survival Meaa weight / Coeflicient of Percent reduction fram
. larvae larvae (mg)’ weight (mg) =A-B number of larvae (mg) | Surviving number of | (Mean weight persuntiing oflarvae (mg) (%) Initial number of | variation (Meaawright control (%)
: - larvae (ing) number ol larvaer (Yo} 1arvae (mg) per inidal nuniber of larvae)
(%),
A 10 10 13.00 19.82 6.82 0.682 . 0.682 .
| B 10 9 14.39 19.95 5.56 0.618 0.556 .
. . 7.5 0.719 17.6 Not licabl
Control C 10 10 14.78 23.08 830 0830 0734 138 03830 9 : of applicable
D 10 10 13.84 21.92 8.08 0.808 0.808
E 10 9 13.43 19.52 6.09 0.677 0.609
F 10 10 13.38 20.02 6.64 0.664 . 0.664
% ) ; 97.5 0.671 72 6.7
13 G 10 10 14.37 21.24 6.87 0.687 0 68'8 (38 0.687 ! .
H Y 10 14.33 21.57 . 7.24 0.724 0.724
I 10 10 14.50 22.51 8.01 0.801 0.801
I 10 10 14.72 21.33 6.61 0.661 " 0.661
6% A . X .74 . -2.9
22.6% K 10 10 13.57 2087 7.30 0.730 0740 81 0.730 1000 0.740 81 z
L 10 10 14.21 21.88 7.67 0.767 0.767
M 10 10 14.48 21.64 7.16 0.716 0.716
N 10 10 14.66 2125 6.59 0.659 0.659
2% 0.6 10. 00.0 0.685 10.5 4.7
451 0 10 10 1431 2030 559 0.595 i 5 0.595 100
P - 10 10 14.04 21.70 7.66 0.766 0.766
Q 10 10 13.97 20.89 6.92 0.692 0.692
R 10 10 13.90 20.78 6.88 0.688 ; 0.688
72.6% : 0.703 8.7 0 0.703 8.7 2.2
26 S 10 10 14.60 22.49 789 0.789 0.789 100
T 10 10 13.88 20.31 6.43 0.643 0.643-
U 10 10 12.61 19.11 6.50 0.650 0.650
v 10 10 14.42 2045 6.03 0.603 . 0.603
Y g 6. .0 0.65 .3 .7
100% w 10 10 14.58 - 21.60 . 7.02 0.702 . 0650 3 -0.702 100 650 ¢ _9
X 10 10 14.16 20.59 6.43 0.643 0.643
Y 10 10 15.85 22.76 6.91 0.691 0.691
z 10 10 14.81 21.92 7.1 0.711 ) 0.711 : ’
100% A . - A .7 . 4
100% Intake AA 10 16 13.60 2096 736 0.736 0.709 28 0.736 100.0 0.709 23 !
) 8B 10 10 1499 2197 6.98 0.698 0.698
Qutfall 101: . MSD = - Minimum Significant Difference :
Dunnett's MSD value: 0.1256 PMSD = " Percent Minimum Significant Difference
PMSD: 17.8 PMSD-is a measuse of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test.
Intake: )
Dunnett's MSD value: 0.1246 Lower PMSD bound determined by USEPA (10th percentile) = 12%.
PMSD: 17.3

Upper PMSD bound determined by USEPA (90th percentile) = 30%.

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

USEPA. 2001a, 2001b. Final Report: Interlaboratery Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.
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TVA /Sequoyah Nuclear Plant, Outfall 101
| UV-treated |

December 04-11, 2007
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  12/4/2007 Test ID: PpPFCR Sample ID: "~ TVA/ Sequoyah Nuclear Plant, Outfall 101
End Date:  12/11/2007 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report:
Sample Date: . : Protocol: . FWCHR-EPA-821-R-02-013 . Test Species: PP-Pimephales promelas
Comments: UV-treated . o .
Cone-% - 1 2 3 -4
D-Control 0.6820 0.5560 0.8300 0.8080
11.3 0.6090 0.6640 0.6870 0.7240
22.6 . 0.8010 0.6610 0.7300 0.7670
452 0.7160 0.6590 0.5990 0.7660 .
72.6 0.6920 0.6880 0.7890 0.6430
100 0.6500 0.6030 . 0.7020 0.6430
. Transform: Untransformed =~ - 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max - CV% N t-Stat . Critical MSD Mean N-Mean
D-Control 0.7190 * 1.0000 0.7190 0.5560 0.8300 17.626- 4 ' : 0.7190 1.0000
' 113 0.6710 . 0.9332 0.6710 .  0.6090 0.7240 7.177 4 0.921 2.410 0.1256 0.7054 0.9811
- 22.6 0.7398 1.0289 0.7398 0.6610 0.8010 8.107 4 -0.398 2.410 0.1256 - 0.7054 0.9811
452 0.6850 0.9527 0.6850 0.5990 0.7660 10.525 4 0.652 2.410 0.1256 0.6940 0.9652
72.6 0.7030 09777 0.7030  0.6430 0.7890 8.746. 4 0.307 2.410 0.1256 0.6940 0.9652
-100 0.6495 0.9033 0.6495 - 0.6030 0.7020 6.261 4 1.333 2.410 0.1256 0.6495 0.9033
Auxiliary Tests ) : : Statistic ' Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) - 0.97521883 0.884 -0.3876268 023957661
" Bartlett's Test indicates equal variances (p = 0.45) . ~ 472200441 15.0862722 ,
" Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test ' : 100 >100 ool 0.12562972 0.1747284 0.00431004 0.00543476 0.56852084 5,18

Treatments vs D-Control

‘ ’ Linear Interpolation (200 Resamples)
Point - % SD . 95% CL(Exp) Skew

1C05 79.342
IC10 >100
IC15 >100
1c20 >100
25 ©>100
1C40 100

1C50 . >100

sqn_05-30-07data
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TVA / Sequoyah Nuclear Plant, Intake
| UV-treated |
December 04-11, 2007
Statistical Analyses )

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  12/4/2007 - Test ID: PpPFCR Semple ID: TVA/ Sequoysh Nuclear Plant, Intake
End Date:  12/11/2007 LabID: ETS-Envir. Testing Sol. Sample Type: B} DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Spécies: * PP-Pimephales promelas
Comments: _ UV-treated
Conc-% 1 2 3 4
D-Control 0.6820 0.5560 0.8300 0.8080
100 " 0.6910 0.7110 0.7360 0.6980
b
Transform: Untransformed - - 1-Tailed Isotonic
Conc-% Mean. =~ N-Mean Mean Min Max CV% N t-Stat Critical- MSD Mean * N-Mean
D-Control 0.7190 1.0000 0.7190 0.5560 0.8300 17.626 4 : 0.7190 1.0000
100 0.7090 ~  0.9861 . 0.7090 0.6910 0.7360 2.795 4 0.156 1.943 0.1246 - 0.7090 0.9861
Auxiliary Tests , Statistic - Critical Skew Kurt
< Shapiro-Wilk's Test indicates normal distribution (p > 0.01) - 0.93012404 0.749 -0.7387113  1.46486826
F-Test indicates equal variances (p = 0. 0]) ‘ ' . 40.8998299 47.4672279
Hypothesis Test (1-tail, 0.05) ' MSDu MSDp MSB MSE | F-Prob  ~ df
Homoscedastic t Test indicates no significant differences 0.12462388 0.17332945 0.0002 0.00822633 0.88120699 1,6

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
ICO5 >100 -

IC10 >100

IC15 >100

Ic20 - >100

IC25 >100

1C40 ' >100

IC50 ’ >100

sqn_05-30-07data
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TVA / Sequoyah Nuclear Plant Outfall 101
UV-treated

December 04-11, 2007

Chronic Whole Effluent Toxicity Test (EPA- ’821-R-02- 013, Method 1000 O)

Species: leephales promelas

Daily Chemical Analyses

Project number: 3551 Reviewed bGVW
Concentration |Parameter Day 0 Da Day 2 Day 3 Day 4 Day 5 Day 6
. Initial Final Initial Final luitial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.62 7.55 7.61 7.58 7.67 7.86 7.99 7.68 8.02 7.71 8.08 7.92 8.01 7.98
DO (mg/L) 8.0 7.7 7.7 79 79 771 7.6 7.2 7.7 7.1 7.9 7.8 8.0 7.6
Conductivity (umhos/cm) 295 316 316 333 294 306 330
Control  fAlalinity (mg/L CaCOy) 57 58 37
Hardness (mg/L CaCO5) 88 92 88
Temperature (°C). 24.8 24.7 24.7 24.6 248 24.6 24.6 246 247 24.7 246 243 248 24.4
pH (SU) 7.61 7.53 7.61 7.57 7.68 7.80 8.04 7.63 8.01 7.69 8.08 7.89 8.05 797
113% DO (mg/L) 7.9 7.9 7.7 7.9 7.8 7.7 7.7 7.2 7.7 7.0 7.9 77 79 76
e Conductivity (umhos/cm) 288 319 315 329 295 301 319
Temperature (°C) 24.9 24.5 24.8 24.4 2438 24.2 24.8 24.3 24.7 24.5 24.8 243 249 24.6
pH (SU) 7.60 7.53 7.61 7.58 7.61 7.85 8.05 7.62 7.99 7.79 8.10 7.95 8.06 8.00
22.6% DO (mg/L) 7.9 7.7 7.7 7.9 7.8 7.6 7.7 6.8 7.7 6.9 7.9 7.6 7.9 7.6
vre Conductivity (umhos/cm) 281 308 , 305 311 277 - 293 291
Temperature (°C) 249 248 24.9 24.4] 24.9 24.2 24.8 244 247 24.6 24.8 24.1 25.0 24.6
H (SU) "7.55 7.53 7.61 7.59 7.63 7.85 8.08 7.62 7.99 7.78{. - 8.12 7.99 8.09 . 8.03
15,29 DO (mg/L) 7.9 7.7 7.6 8.0 7.9 76 7.8 66| 78 71 7.9 7.5 79 7.7
a7 Conductivity (umhos/cm) 259 294 286 305 20 RN 275 285
Temperature (°C) 249 24.8|- 24.9 247 25.0 243 249 242 24,7 243 24.8 24.5 25.0 243
nH (SU) 7.55 7.55 7.61 7.56 7.62 7.90 8.09 J.83 7.99 7.82 8.15 8.02 8.12 8.05
12.6% DO (mg/L). 8.0 7.7 7.8 8.0 8.1 7.7 7.8 6.6 7.9 7.0 8.0 7.6 7.8 7.7
e Conductivity (umhos/cm) 236 266 261 278 239 - 253 258
,  |Temperature (°C) 25.0 248 24.9 24.6 25.0 243 24.9 24.1 247 242 24.9) 24.2 25.1 24.5
pH (SU) 7.52 7.61 7.62 7.57 7.67 7.90 8.12 7.76 8.00 7.82 8.18 8.06 8.15 8.09
DO (mg/L) 8.1 7.8 7.8 8.0 8.1 7.8 7.9 6.8 8.2 7.1 8.0 7.6] 7.8 7.7
U Conductivity (umhos/cm) 219 245 241 249 220 232 237
100% Alkalinity (mg/L CaCO,) 72 66 70
Hardness (mg/L. CaCOy) 90 94 86
Temperature (°C) 25.1 246 25.0 24.6 25.1 242 24.9 24.1]. 24.8 24.5 24.9 242 25.1 24.5
pH (SU) 7.52 7.59 7.64 7.60 7.65 7.86 8.12 7.77 7.98 . 185 8.13 8.04 8.16 8.08
DO (mg/L) 8.3 7.8 7.7 8.2 8.1 7.8 79 6.9 83 7.1 8.2 7.7 7.8 7.7
. Conductivity (umhos/cm) 217 247 237 237 215 230 256
100% Intake  Fa\katinity (mg/L CaCO,) - 68 70 50
Hardness (mg/L CaCO,) - 84 883 94
Temperature (°C) 25.0 24.6 24.8 24.4 25.0 24.6] - 24.9 24.2 24.8 2472 249 242 24.8 24.6
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l " Environmental Testing Solutions, Inc. Page 5 of 6
! Species: Pimephales prome/as Date: 12- -8
Client: TVA/ Sequoyah I\uclear Plant— UV-treated .
I Daily Chemistry:
I _ Analyst
1 Concentration Parameter
’ CONTROL | pH (S.U)
' DO (mg/L)
’ Conductivity
. (pmhos/cm)
Temperature (°C)
i . . H(S.U)’
' 11.3% DO (mg/L)
Conductivity -
I (pmhos/cm)
Temperature (°C)
‘ ‘ pH (S.U) -
I ‘ 22.6% DO (mg/L)
: Conductivity
(umhos/cm) ) =
Temperature (°C) ™9
| PH (S.U) 203 | 1.8%
- 45.2% DO (mg/L) G
‘ Conductivity
' (pmhos/cm) a@(p
Temperature (°C) 5.0 . M-
: H(S.U) 4072 11.90
I 72.6% DO (mg/L) 3. .
' Conductivity .
(umhos/cm) 3 A aw, .
Temperature (°C) 1$.0 N-§ g M. 5.0 a4 3
I H(SU) ). .53 7.2 || 1.90°
‘ 100% DO (mg/L) . .
Conductivity
(mhos/cm) 8 4 i
Temperature (°C) . . 24. L 2S. |
I pH (5.U) .52 7).59 Nod | 7.00 | 2045
100% Intake | DO (mg/L) 2.3 ; g 2.\
\ .
Conductivity
(umhos/cm) A+ e 3.57‘
Temperature (°C) 2S. 0 N IHA . 4. ‘-‘ 25.0 MNM.6
’ Initial Final Initial Final Initial Final
O : 7. '
2 alk Hedeass v Ry Wl veeno
Conrel $ @8 EAN
el | 17 “0 e ad
i e
/|‘_b)\,;v\"uz, L,-\r ?L\ 7
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Species: Pirﬁephales promelas
Client: TVA /Sequoyah Nuclear Plant — UV-treated

Environmental Testing Solutions, Inc.

Date:

A-oN-0]

Analyst

Concen-
tration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

11.3%

pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C) .

22.6%

pH (S.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C)

 45.2%

pH (S.U)

DO (mg/1)

Conductivity

‘(pmhos/cm).

Temperature (°C)

72.6%

pH (S.U)

DO (mg/L)

Conductivity

" { (umhos/cm)

Temperature (°C)

- 100%

pH (S.U)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C)

| 146

-S I .4

.S

100%
Intake

pH(S.U)

8\1.

1494

105

5o

DO (mg/L)

19

Conductivity
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| Temperature (°C)

249 ]
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—
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Environmental Testing Solutions, Inc.

Page 1 of

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

_ Client: TVA

Facility: Sequovah Nuclear Plant

NPDES #: TN 0026450

Project #: ~ ASS\

County: Hamilton
Treatment: Non-treated

Outfall; 101

Dilution preparation information: - Comments:
Dilution prep (%) 113 22.6 45.2 72.6 100 )
Effluent volume (mL) 2825 339 1130 1815 2500

Diluent volume (mL) 22173 2161 1370 683 0

Total volume (mL) 2500 2500 ZSOQ 2500 2500

Test organism informatio

n:

Test information:

Page 47 of 101

Organism age: < 24 HoulS oD Randomizing template: | ovlARER.
Date and times organisms V-oN-01 e To 1000 Incubator number and 287
were born between: shelf location:
Organism Source Cups: n-21-0 B YCT batch:
: #5% .
Culture board: W-71-G1 A| 3\, 36,3140 \%i“‘b‘gl Wik, 171 Aaad
Transfer bowl information: | pH= .88 Temperaturé = 24, & Selenastrum batch: |RirANgen}
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
i renewal, or batch used used
termination time : ) .
° 2-oN-CY aoMD 120 A | O Veem.odt o | d\
b V1-05-01 1006 A0V A O 2. e dvor A(‘
2 . ’
12-06-0) 1004 n-ov@18 | olires. vy | A
3 12-61-671 100 -o\-MB  [c20S. 22473 X\
4 .
12-08-61 0437 N-l-qV | 0720t 123 | A
5
A0 OB ot fonzee 3| 4
¢ | viom o4 8 eod-0l | ot iesis| gl
7 V2-\- 61 Flveal Sl s \
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: o | 67 < 20% 7-day LCS0 NI A
% Adults having 3" Broods: - | to00? | 1007, 2 80% NOEC I, -
% Mortality: ' 07. o7, <20% 1 LOEC 1007,
Mean Offspring/Female: 314 | 3\ 2 15.0 offspring/female” | ChV 21007,
% CV: ' 23 L2 <400% 1C25 21007




Environmental Testing Solutions, Ine.
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Species: Ceriodaphnia dubia ‘
Client: Sequovah Nuclear Plant - Non-treated

" Date: 37-04-cA

CONTROL -1 Survival and Reproduction Data
' . Replicate number ,
Day -1 2 3 4 5 6 7 8 9 10
! Young produced () &) @) O O O O O (:> 10
Adult mortality - L [ | [V [ (- - (- _
2 Young produced O O ) O O ') O O O O
Adujt mortality L '\ L\ o L _ L [ L W
3 Young produced O O @) O O @) O O @) )
Adult mortality N | [ I I | S S N
4 Young produced | q < o S} (SR A 9 <
Adult mortality _ | N I A L . - — _ L I
5 Young produced \ 2o =Y 3 1 10 |12 [ v3 (185 |1y 12
_ Adult mortality _ (U v L. (. | S A VY B L_,
6 Young produced O (@) O O O &) O O e O
Adult mortality vl Wl W W [ I W A VU B N
7 - Young produced 1S \\.\ 18 e | V3 ‘o \\\ NS |V !
Total young produced : 3\ 32_' 5 23 21 | =24 Y ay 32| 30
Final Adult Mortality ] | O T O T [
X for 3" Broods - > o > X < el <
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: 07,
Mean Offspring/Female: 344
cone: 11.3% Survival and Reproduction Data
. Replicate number . . :
Day . ) 1 2 3 4 - 5 -6 7 8 9 10
1 - Young produced ) O 10O O O O O O O O
Adult mortality L L | L_ \_ | L_ L | R I N
z Young produced (@) O O @) . O O - O O 1O O
Aduit mortality [ U L w w | (. w (-
"3 Young produced O O O O O O (@) O [@) O
Adult mortality L _ | . [ B W (W R _
4 Young produced ) u S (S} - \-\ oM 9 k\ \-{
Adult mortality. } \_ |\ L I W |\ | — | O I N
5 Young produced "3 \\-\ V2 13 3 1O lq v v L
o - Adult mortality v | L. L\ | - |- \ - _
6 Young produced D O O 0 O @) O @) O O
Adult mortality L (G - (- L | [ (- - -
7 Young produced 1S ‘q b [ 20 A% 1% (! 1S l?
Total young pro?uced _ 33 |37 |33 |ay |37 3 ) 3y 33 | 3\ |33
Final Adult Mortality U - L-— | W R WU I W
Note: Adult mortality (L = live, D = dead)
Concentration: .
% Mortality: 0
Mean Offspring/Female: 33.5
% Reduction from Control: | -§.07

Page 48 of 101 .
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Environmental Testing Solutions, Inc. Page.3 of 7
Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-treated : Date: 33 -od-60
cone: 22.6% Survival and Reproduction Data
Replicate number .
Day 1 2 3 4 5 6 | 7 8 9 10
1 Youngprodueed § OO | © | O 1O | O NN Cl o0
Adult mortality - (\, L L \._,_. L L_ L_ I L —
2 Young produced . o) O O O1.0O o O &) Lo
Adult mortality L_, W L_ L _ L (. L T I W
3 Young produced () 0O O OO0 @) O O O O
Adult mortality i . _ (- _ (- | w [\ L
4 Young produced s 4 = d s < 93 NNV k\
Adult mortality [ w | L R R N B W AN N
5 Young produced 13 w l‘—\ \\\ 31\ S 3 ty L'\ =}
Adult mortality o ] ] Ul v L
6 Young produced Ol O O Sl Ne) C @) O O C
Adult mortality — (- LU [ - L - | - [ _ o
7 Young produced ) 1S Ap 14 14 | 1 S \8 \y ‘q
Total young produced 35 |3\ |33 |31 |31 |36 |32 |33 3L |3k
‘Final Adult Mortality O I L O I _ N .-
Note: Adult mortality (L =live, D = dead)
' Concentration:
% Mortality: ol.
Mean Offspring/Female: a4. &
% Reduction from Control: | ~9.{7,
CONC: 45.2% B R Survival and Reproduction Data
. Replicate number
Day 1 2_ 3 4 s [ 6 | 7 8 9 10
1 Young produced o Q O O o : O O C) O O
“aAadutmortality | | A\ | ‘| | _ | O N N O
2 Young produced O O O O O O O O O O
Adult mortality _ (. - - (- (- | [ ([ —
3 Young produced O @) O O O O O O O | O
Adult mortality N A A S G N W (- (- | N - S -
4 - Young produced L\ k‘ o - l—-\ : S S “-\ . L'{ S S
Aduhtmortality | \_ | ‘.| U A | S I L - |-
5 Young produced '3 S \2 5 13 12- |\ S "o | \D V2
Adult mortality | A L__ w . L | - | \__
6 Young produced O | O @) O @) O ) O O O
Adult mortality (- | L | |- | (- B S i B
7 Young produced . § {7) \5\ 17 ;0 11 1& 17 20 18 1o
-Total young producegl 3\_\ 38 35 39 3s as | 3. \.‘ 0 3| 33
Final Adult Mortality (- — L [ (S L — [ - L L
Note: Adult mortality (L= live, D = dead) v '
' Concentration:
% Mortality: or.
Mean Offspring/Female: 3b. |
% Reduction from Control: [< 3,27,




Eunvironmental Testing Solutions; inc. Page 4 of 7

Species: Ceriodaphnia dubia

Client: . Sequovah Nuclear Plant - Non- treated ' Date: 11-0‘\'"”:‘&
- cone: 72.6% Survival and Reproduction Data -
Replicate number
Day 1 P 3 3 5 6 | 7 3 9 10
g 1 Young produced O SR O O ) O O O O O
Adult mortality L, . L_ \\.__ \._. L—— L_ [ L_ L L
2 Young produced ) O O O O O 0 O O O
% Adult mortality Ll | L L EOUE T W R O [ W LS S W (-
3 Young produced O O O O C (®) O O Q o
Adult mortaiity [ _ _ (W |- (. (- - .- |-
E 4 Young produced N Y Jq u = 3 . B W | e "‘\
) Adult mortality i _ 1\ - - L (. L L | —_—
3 " Young produced lb‘ IL\ o | VA () \S \\\ \b | Ve ’5
E Adult mortality w L (- A — | S [ - = _
6 Young produced O O O O ) O O O &) @)
Adult mortality L | W B |- [\ (. | W D W | W I N
E 7 Young produced 14 17 o) 18 \& 20 17 14 16 lci
Totafl young produced » AR 36 L“O 33 Ak 3°1 55 3& 58 3‘0 .
E Final Adult Mortality e T N R - L L .
Note: Adult mortality (L = live, D = dead) '
Concentration:
g % Mortality: ' 07,
| Mean Offspring/Female: 231\
% Reduction from Control: | =i4. 57,
g ' “conc: 100% o - Survival and Reproduction Data
: . ' Replicate number
- | Day . 1 2 3 4 5 6 7 8 9 | 10
g 1 Young produced O ®) &) ®) O O O] O o (@)
: TAdult mortality [ N (GO I VO B N I N
2 Young produced O O O O C) ’ O ) O O O O
E Adult mortality [ |\ (- _ (. u - L L. (- .
3 Young produced @) ®) O . OF O O 1 O O 10O !lo
Adult mortality L R N O _ |\ L | |- |
E 4 Young produced o \{ ' qa S S S hn S L_‘ o
Adult mortality | w L L\ | — - L B -
S Young produced 'S \\-\ o \L\ I\-\ 1 1S 13 1S 'S
a Adult mortality L (W [ _. _ _ | L [ |-
6 Young produced ®) @) &) O O @) O o o &)
Adult mortality L _ - (. (- - | - L. (. L
i 7 Young produced 17 1 & A\ 14 19 20 11 2] I8 20
Total'young produced ay ab | 41 ag 38 g\ | 3L | 38 31 4|
s Final Adult Mortality v U | A\ | | U I W A |- | - -
Note: Adult mortality (L = live, D = dead) '
Concentration:
E % Mortality: - Qo
Mean Offspring/Female: 2.4
‘ % Reduction from Control: | - 20.4 7,
g- Page 50 of 101



E ) Final Adult Mortality

Enviroﬁmental Testing Solutions, Inc. Page 3 of 7
Species: Ceriodaphnia dubia ‘ ' o
Client: Sequoyah Nuclear Plant - Non-treated - ' Date: 11047
.C.ONTROL .2 ‘ Survival and Reproduction Data
- Replicate number -
Dav . R i 5 6 7 8 5 10
1 .| Young prodiced Ol OOl ClOololol ool IO
. Adult mortality (- L | — (- |- (S L_. L 1 _
2 Young produced O O : O O O O O O O O
Adult mortality ] o ] O o O
3 Young produced O O O O I C oo 0 ®) O
i Adult mortality- L | L\ (W (- _ | W S G B W
4 Young produced | 3 [ | (S RN S < 9 q
Adult mortality (- . L L . - “ | o — -
5 Young produced 12. 1L 1\ 1D 1O 12 'S 1I0 v i \\
Adult mortality [ U I (- [ S W I N I W AN
6 Young produced O, O @) O (@) O O (&) C | O
Adult mortality L | T N B NS I W | W S W B | N I N
— 7| Youngprodueed | 4 [ 1d (S | [0S [ 17118 [+ ] 15| 16
Total young produced 20 24 20 5\ : .7_0\ 33 A 3\ 5\ 3\
(S I N I L | [ [\
Note: Adult mortality (L = live, D = dead)
: Concentration:
% Mortality: 07,
Mean Offspring/Female: ~ AN
~_conc: 100% Intake Survival and Reproduction Data
Replicate number :
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol Ol O O1'OL Sl O O O O |
© Adult mortality (. _ _ . — { S . L u
2 Young produced O O O O O (@) O O O (@)
Adult mortality - (. L w w | [ (- - [N
3 Young produced @) @) O (@) 0 Q) '®) 6 O O
Adult mortality R S R S R S S S S -
4 Young produced (u < 3 9 W) ol S S | 3
Adult mortality [ L_, ' |\ (W L | L L\ S
5 Young produced TSy 1\ 12 lL-\ V2o V2 \ {20 | W2
Aduit mortality (. [ L (. |\ ! L | W
(. Young produced Neo¥ O (&) O O Q O [6) Q O
Adult mortality (- —— (. [ | W I W (N I (S ) W
7 Young produced 2\ %3 20 ‘0‘ {71 2.\ 1§ 14 20 20
Total young Produced 29 24y | 3 31 33 ab 23 3% 31 s .
Final Adult Mortality |- [ | R [ (- | S ) - _ __]
Note: Adult monality (L = live, D = dead) ‘
Concentration:
% Mortality: o7
Mean Offspring/Female: 35.8&
% Reduction from Control: | ~V$.\ 7

B Page 51 of 101




I ~ TVA/ Sequoyah Nuclear Plant, Outfall 101

o)
0
og Non-treated
i December 04-11, 2007
°
-
= Verification of Ceriodaphnia Reproduction Totals
T —t
Control-1 o 72.6%
Replicate nunmber o . Replicate nunber
Day 1T 23] 4 . sT6 17189 [0} Tt Day 1] 2] 3] a 3 s Ts 1718179 o] ™™
1 0 JoloJ]ol-oloJo]o]oj]o 0 1 0] 0] 0]o]ojJo o] ol o] o 0
2 0l oo o]olololo]{o]o 0 2 0 JojJojololo[olol o] o 0
3 0| 0] oo lololo]of|ol]o 0 3 0] 0o|o]olo|ololo]o]o 0
4 4 | 41 4] 6| 46| 4 4a{ala 44 4 s | 5 | 41 4] 51 44161 61 a 47
5 121 14 | 13|11 {10112 ] 13| 15] 11 ] 12 123 5 14114 | 16 ) 13 ] 13 ] 15 | 14| 13 | 16 | 13 141
3 0] 0olo]o]olojJoJolol]o 0 3 0 JoJo]o|o|o]olo| o] o 0
7 15 | 14 | 18§ 16 | 13 | 16 | 14 | 15| 17 | 14 152 7 9] 17|20 | I8 18| 20| 17 ] 19 16 | 19 183
Total | 31 | 32 | 35 ] 33 | 27 | 34 | 31 |.34 | 32 | 30 319 Total | 38 | 36 | 40 | 35 | 36 | 39 | 35 | 38 | 38 | 36 371
11.3% o . 100%
1 Replicate number ) ’ ’ Replicate nuniber .
Day Tz T3 T3 56718 9 o] Day 1] 2133 5 R ERERAEREREN B
1 0] o0JO0]|]oJo]Jojto]lo]ol]o 0 1 0] 010]0JoJo|oJlol]o]o 0
2 0| 0o o] o]o]oJo]o]lo]o 0 2 0 loJolo]JoloJolaolo]o 0
3 0 |l o] oglolojo]o]olo]o 0 3 0 JoloJ oo lolofo] o] o 0
4 S| 4| 5| 4| 4| 4] 4] 4] a1 a rY) "4 61 4] 415|515 alas] sl 6 37
5 13,0 14| 12| 1313|1014 12]12]1 124 5 15| 14 | 16 | 14 | 14| 161§ 15 | 13 | 15 | 15 147
s 0] o]olololofofolo]o 0 6 0| 0 0] olo]o] o ]| 0o 0
7 S| 19 16 17 | 20 | 16| 16 | 17 | 15 | 18 169 7 17 | 18 |21 | 191 19 20| 17 | 21 | 18 | 20 190
Total | 33 | 37 | 33 ] 34 | 37 [ 30 | 34 | 33 | 31 | 33 335 Total | 38 | 36 | 41 | 38 | 38 | 41 | 36 | 38 | 37 | 41 384
22.6% ' Control-2
Replicate number R . Replicate number .
Day T 721 3] 4 5 sTe] 7189 [ @ ’ Day Tz 3] 4 5 5T6 17189 [o] T
1 0] 0] 0,|0]o0Jotolologo 0 1 0] 0jo0]ololojlolo]o]o 0
2 0] 0] o0lo0o]ololo]o]o]o 0 2 0lo]ojololololojo] o 0
3 0] 0] 0] 0]o]o]olo]| o] o 0 3 0] o] o] o]lololo]o] oo 0
] 5| a5 | 4| 5| s a]al]ala a4 4 4 | 3| 4| a | al.a]s ]| a|4a]| a 40
5 13| 121414 B3|l B|l10]14al83 132 5 | w2 |10 [ i2|13] 1w 1211 113
3 0] ol o] o]o]ojo]|o]o]o 0 3 000 ]o]oJololo| o] o 0
7 17| 15 | 16| 19| 19| 16| 15 | 18 | 18 | 19 172 7 14 | 14| 15| 17| 51 17118177151 16 158
Total | 35 | 31 | 35 | 37 | 37 | 36 | 32 | 33 | 36 | 36 348 _ Total | 30 | 29 | 30 | 31 | 29 | 33 | 36 | 31 | 31 | 31 311
45.2% 100% Intake
Replicate number Replicate number .
Day 1] 2]3] 4 3 567185 0] ™ Day T2 3] 4 F MEIEEEREREDR B
1 0l ojolo]Jololo]o]olo 0 1 0] 0] 0] o0jJoJo]o]o]ojo0 0
2 0|l o0]Jo]olol]o]o]o]o]o 0 2 0] 0Jo|o]aolojo]o]| oo 0
3 0] 0o Jofo]ololojo]lo]o 0 3 o lolololol]ololo] o] o 0
4 4 | 4| 6| 4|5 5 a] 45715 46 4 2 | 4] 5| 4] a4l 3 5] c]3 41
5 Bl s (12| 15| 131 12151161 13| 12 136 5 e | 1112 ]| 4] 121t ]2 1] 12112 124
3 0 ] 0] o] olojojo]o]o]of o 3 0l0]0 | o0lololo] o] a0 0
7 17 | 19§ 17| 20 | 17 ] 18 | 17 ] 20 | 18 | 16 179 7 21 | 18 | 20 | 19} 17 | 21 | 18 | 19 | 20 | 20 193
Total | 34 | 38 | 35 ] 39 | 35 | 35| 36 | 40 | 36 | 33 361 “Total | 39 | 33| 37 | 37 | 33 | 36 | 33 | 38 | 37 | 35 353
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TVA / Sequoyah N uclear Plant, Qutfall 101

- Non-treated
December 04-11, 2007

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Meth0d> 1002.0)

Quality Control

Species: Ceriodaphnia dubia

Verification of Data Entry, Calculations, and Statistical Analyses

Project number: 3551 Reveiwed by: Vum
: .
Concentration Replicate number Survival | Average reproduction Coefficient of Percent reduction from
L . variation (%) pooled controls (%)
(%) 1 2 3 4 5 6 7 8 9 10 (%) (offspring/female)

Control - 1 31 32 35 33 27 34 31 34 32 v 30 100 31.9 13 Not applicable
11.3% i3 37 33 34 3.7 30 34 33 31 33 100 335 6.6 -5.0
22.6% 35 3 35 37 37 36 32 133 36 ’ 36 100 34.8 6.0 -9.1
45.2% 34 38 s 39 35 35 36 - 40 36 33 100 36.1 6.2 -13.2
72.6% 38 36 40 35 36 39 35 38 . 38 36 100 371 4.7 -16.3
100% 38 36 41 38 38 41 36 38 37 41 100 384 5.1 -20.4

Contro) - 2 30 29 30 3} 29 - 33 36 3] 31 31 100 31.1 6.7 Not applicable

100% Intake 39 33 37 37 33 36 33 38 37 35 - 100 35.8 6.1 -15.1

Outfall 101: 'MSD=  Minimum Significant Difference

Dunnett's MSD value: 2.152 PMSD = Percent Minimum Significant Difference

PMSD: 6.7 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and trcatment that can be declared statistically
significant in a whole effluent toxicity test.

Intake: ;

Dunnett's MSD value: - 1.660 Lower PMSD bound determined by USEPA (10" percentile) = 13%.

PMSD:

5.3

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

Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respectively, of PMSD data from EPA's WET Interlaboratory

Variability Stady (USEPA, 2001a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods Volumes | and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. us

Environmental Protection Agency, Cincinnati, OH.
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TVA / Sequoyah Nuclear Plant, Outfall 101
| “Non-treated -

December 04-11, 2007
- Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  12/4/2007 - Test ID:. CdFRCR Sample ID: TVA/ Sequoyah Nuclear Plant, Outfall 101
EndDate:  12/11/2007 Lab ID: ETS-Envir. Testing Sol. . Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated ) -
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 31.000 "32.000 35.000 - 33.000 27.000 34.000 31.000 34.000 32.000 30.000
113 33.000 37.000 33.000 - 34.000 37.000 30.000 34.000 33.000 .31.000 133.000
.22.6 35.000 31.000 35.000 37.000 .37.000 36.000 ~  32.000 ° 33.000 36.000 36.000
45.2 34.000 38.000 35.000. 39.000 35.000 35.000 36.000 40.000 36.000 33.000
72.6 38.000 36.000 40.000 35.000 36.000 39.000 35.000 38.000 38.000. 36.000
100 ~38.000 36.000 41.000 38.000 38.000 41.000 36.000 38.000 37.000 . 41.000
. : Transform: Untransformed . 1-Tailed o Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical ~~ MSD ‘Mean N-Mean
- D-Control 31900 1.0000 - 31.900 27.000 . 35.000 7.307 10 ’ 35.300 1.0000
113 33.500 1.0502 33.500 30.000 37:000 6.638 10 -1.700 2.287 - 2,152 35.300 1.0000
22.6 34.800 1.0909 34800 - 31.000 - 37.000 6.028. 10 -3.081 2.287 2.152 35.300 11.0000
452 36.100 1.1317 36.100 33.000 40.000 6.187 10 -4.462 2.287 2.152 35.300 1.0000
72.6 37.100 1.1630 37.100 35.000 40.000 4.660 10 -5.525° 2.287 2.152 35300 . 1.0000
100 38.400 1.2038 ~ 38.400 36.000 - 41.000 5.091 10 -6.906 2.287 2.152 35300 1.0000
Auxiliary Tests ‘ Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) , 0.61772913 1.035 -0.0536108 -0.5166972
- Bartlett's Test indicates equal variances (p = 0.96) 0.98804921 i 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 o I 2.15229383 0.06747003- - 57.083 - 442962963  2.9E-08 5,54

Treatments vs D-Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL Skew

1C05 >100 » — :

IC10 >100

IC15 >100

1C20 - >100

1c2s >100 . sgn_12-04-07data
1C40 >100 _ - _ -

1C50 >100
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- TVA / Sequoyah Nuclear Plant, Outfall 101
o Non-treated o

" December 04-11, 2007
| Statistical Analyses

_ Ceriodaphnia Survival and Reproduction Test-Reproduction

Treatments vs D-Control

Start Date:  12/4/2007 Test ID: CdFRCR , Sample [D: TV A/ Sequoyah Nuclear Plant, Intake -
End Date:  12/11/2007 LabID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitofing Report
Sample Date: Protocal: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:  Non-treated - |
Conc-% 1 2 3 4 5 6 7 g 9 10 :
D-Control 30.000 29.000 30.000 31.000 29.000 33.000 36.000 31.000 . 31.000 31.000
100 39.000 33.000 -37.000 37.000 33.000. - . 36.000 33.000 - 3_&000 37.000 35.000 °
: Transform: Untransformed - ] 1-Tailed Isotonic )
Conc-% Mean N-Mean Mean Min - Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 31.100 1.0000 " 31.100 29.000 36.000 © 6.685 10 ] ) 33.450 1.0000
100 35.800 1.1511 35.800 33.000 39.000 6.148° 10 -4.909 1.734 1.660 33.450 1.0000
Auxiliary Tests : Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) - { 0.95055902 0.868 0.55299874 0.10323569
F-Test indicates equal variances (p = 0.87) - 1.12082267 ) 6.54108953 : i
 Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 1.66023952 0.05338391 110.45 4.58333333 1.1E-04 1,18

Linear Interpolation (200 Resamples)

Point Y. SD 95% CL Skew

1C05 >100 '

IC10 5100

IC15 >100

1C20 >100

IC25 >100 .

1C40 >100 sqn_12-04-07data
>100

IC50
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TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated

December 04-11, 2007

~Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, ‘Method 1002. 0)
Species:

Ceriodaphnia dubia

Daily Chexhical Analyses

Project number: 3551 Reviewed by: \: r“!: 2
Concentration |Parameter Day 0 Day 1 _Day 2 Day3 Day4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.83 7.58 7.38 7.66 7.83 8.00 8.06 8.02 8.10 8.07 8.15 7.99 8.02 8.06
DO (mg/L) 7.7 7.7 7.7 7.9 7.6 7.5 7.7 8.0 7.6 8.0 7.6 8.1 7.4 7.6
Conductivity (nmhos/cm) 296 314 310 337 304 306 317
- Control T4 kalinity (mg/L. CaCO,) 57 57 57
Hardness (mg/L CaCOy) 92 94 92
Temperature (°C) 24.6 24.7 24.7 24.9 24.7 24.5 247 24.6 24.6 24.8 24.8 24.6 24.6 24.9
{pH (SU) 7.58 7.57 . 7.57 - 7.65 7.67 8.03 8.00 8.02 8.04 8.08 8.09 8.01 8.02 8.06
., . |pO(mgL) 8.0 77 8.0 78 81 8.2 7.6
3% [Conductivity amhos/em) 287 296 302
Temperature (°C) 247 249 . . 24.8 247 24.9 24.8 24.9
pH (SU) 7.58 7.57 7.56 7.66 7.69 8.03 8.04 8.02 8.05 8.08 8.09 8.03 8.05 8.07
DO (mg/L) 8.0 78 76 79 79 75 76 7.8 7.9 79 78 8.2 7.9 77
22:6% e nductivity (pmhos/om) 280 305 304 320 285 288 300
Temperature (°C) 24.7 24.9 24.7 24.8 24.8 24.8 24.7 24.5). 24.7 24.6]. 24.7 24.8 24.8 24.8
pH (SU) 7.58 7.56 7.56}. 7.67 7.70 8.03 8.07 8.06 8.05 - 8.09 - 8.09 8.05} 8.07 8.11
- |DO (mg/L) 8.1 7.8 1.6 8.0{. 8.0 7.6 7.6 7.9 719 8.0 8.0 8.2 8.0 7.6
45.2%  [Conductivity (umhos/cm) 263 287 281 307 : 267 255 280
Temperature (°C) 24.7 25.0 24.7 24.8 24.8 24.7 24.8 24.5 24.7 24.6 24.7 250 24.9 24.6
pH (SU) 7.54 7.57 7.57 7.69 7.71 8.07 8.08 8.07 8.04 8.16 8.13 8.10 8.09 8.12
7 60/ DO (mg/L) 8.1 7.8 7.7 8.0 8.2 7.7 7.6 7.9 8.0 . 8.0 - 8.0 8.2 8.2 7.6
e Conductivity-(nmhos/cm) 241 264 260 268 246 249 248
Temperature (°C) 24.8 24.8 24.8 24.9 24.8 24.5 24.8 24.6 24.7 24.9 247 25.0 25.1 24.8
pH (SU) 7.51 7.57 7.57 7.75 7.74 8.00 8.11 8.12 8.03 8.16 8.14 8.14 8.14 8.19
DO (mg/L) 8.2 7.8 7.7¢ 8.0 8.2 7.8 77 8.0 8.1 -8.1 8.1 8.0 8.1 7.7
Conductivity (pmhos/cm) - - 220 241 237 250 225 229 235
100% Alkalinity (mg/L CaCO;) 68 72 76
Hardness (mg/L CaCOy) 86 78 ‘98
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ("C) 25.1 25.0 24.8 24.9 249 24.8) 24.8 24.6 24.9 24.6 24.7 24.8 25.1 250
pH (SU) 7.48 . 1.62 7.61 7.74 7.75 8.06 8.09 8.12 7.95 8.18 8.09 8.12 8.13 8.21
DO (mg/L) 8.4 7.6 7.7 8.0 8.1 7.6 7.7 7.8 8.1 8.1 8.2 8.1 8.1 . 71.8
) Conductivity (pmhos/cm) 220 251 237 249 222 230 223
100% Intake |Alkalinity (mg/L CaCOy) 70 74 74
Hardness (mg/L CaCO,) 84 88 94
Total Residual Chlorine (img/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 247 24.8 25.0 24.9 24.7 24.8 247 25.1 24.7 24.7 24.7 24.9 24.8




RN - A -
~
>

€

[14]

9]

. Envir_onmenta'l Te

Client: Sequoyah iNU

Species: € eriodaphnia dubia

sting Solutions, Inc.

h Nuclear Plant - Non-treated

’ Date:

12-08- 45

Daily Chemistry:

Concentration Parameter
CONTROL | pH(SU)
DO (mg/L)
Conductivity
(pmhos/cm) L
Alkalinity '
(mg CaCOy/L) s -
Hardness 42 o
(mg CaCOy/L) e
Temperature (°C) 4.6 K w17
pH (S.U) .58 0.3% PEY)
11.3% DO (mg/L) - 8.C 729 D
Conductivity A % e
(pmhos/cm) ‘ /< a8 X : - ’vvJ
Temperature (°C) R el 4.4 247\
pH (S.U) 258 353 ). 3
22.6% DO (mg/L) 20 16 o
Conductivity - Sk Z . v
(pmhos/cm) 280 S a(‘]J
Temperature (°C) L W | M.9 M-
pH(SU) 5y el R EAST
45.2% DO, (mg/L) . 18 v
Conductivity ST T
(pmhos/cm) 203 ; ‘7“"))'7_
Temperature (°C) 24.71 75.0 4.1
pH (S.U.) .54 13572 .59
72.6% DO (mg/L) 2N e YF
Conductivity e -
(umhos/cm) AH | ; Fiet
Temperature (°C) RANES 4§ 24. 8
pH (S.U.) EEY 1.52 | 259
100% DO (mg/L) 3.7 6 L %I
Conductivity . C,
(ymhos/em) 220 g4/
Alkalinity 5
(mg CaCO,/L) &
Hardness
(mg CaCOy/L) &b -
TR chlorine
<
(mg/L) 0-10_
Temperature (°C) 15. 1 - 2¢.0 .8
G 142 1 el g
100% Intake | DO (mg/L) A o 217
Conductivity - i
(umhos/cm) H30 asi
Alkalinity
(mg CaCO,/L) 1o =
Hardness
. (mg CaCO5/L) &4
TR chlorine
<QO. |
(mg/L) 0 O Rep e
Temperature (°C) .0 I Z‘{1 24 . &
Initial |  Final Initial Final Initial Final

7 of 101




Envircnmental Testing Solutions, Ing.

Page 7 of 7

"Species: Ceriodaphnia dubia
Client: Sequovah Nuclear Plant - Non-tr_eated

VL-OM- 61

.

s

Analvst

¥ il
Concen-.
tration

Parameter

“CONTROL

| pH (SU)
| DO (mg/L)

‘Conductivity
(pmhos/cm)

Alkalinity
(mg CaCOy/L)

"Hardness
(mg CaCO4/L)

Temperature (°C)

11.3%

| pH (S U)

DO (mg/L)

Conductivity
| (umhos/cm)

Temperature (°C)

22.6%

| pPH(S.U.)
DO (mg/L)

Conductivity
| (pmhos/cm)

Temperature (°C)

45.2%

| pH (S.U.)

DO (mg/L)

Conductivity
| (prnhos/cm)

Temperature (°C)

72.6%

| pH (S.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Temperature (°C)

100%

H(S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCO04/1.)

Hardness
(mg CaCO4/L)

TR Chilorine (mg/L)

Temperature (°C)

S 100%
Intake

| pH (S.U)
DO (mg/L)

Conductivity
(prmhos/cm)

Alkalinity -
(mg CaCO4/L)

Hardness
(mg CaCO;/L)

TR chlorine (mg/L)

Temperature (°C)

&

24.

B Page 58 of 101
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Fnvironmental Testing Solutions, Inc.

Total Residual Chlorine ,
(Orion Electrode Method, Orion 97-70)

Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR25 pH/lon Meter

Analyst | TPD /LH'B
Date analyzed | /2. - ¢4 0%
" Calibration
0.10 mg/L 1.00 mg/L
Reference standard number THSS  HEz2 58 432

Todide reagent:

s

230

Acid reagent:

INK 230

Note: For sampies with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard:
Reference standard

" True'value (TV)
(mg/L)

.. Measured value (MYV)
(mg/L)

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

TNSY

number

432

-0.50

c syl

0.3/

Duplicate sample precision:

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /{(S+D)/2]} x 100
number : S (mg/L) (acceptable range == 10%)
. . [stigWwRy doudy % :
oz O |Cotumpuns WP ek | S <onooniue i L
¥ ‘Duplicate Deou.coovotzy o>

. ~ Sample Sample ID Sample characteristics Residual chlorine

: number | (mg/L)

f s Blank (should be =< 0.10 mg/L) < pocigs

Nl 10 S/ DALE TP ¢xoudq”°!p0x’r.\ black-qrey ©-000le%

| .05 | BUTHERERDTZ ol stiabaty caoda  ooxt . .cate tan | ©0-000300
omod.02 | Chocorrinity (eay “‘fpcx’c o ROCOl0Y €0-000055Y
v .o\ | Forvad Hifs Oy m0 (Ol L0 .000003%Y
26505 | SANV 0w F 4 CAeON . NO (LO\OY L0.00041Y
avtod. OFF2n—For % v [oh-:D cre 0w part. paletan | 003
cn\zoa.of-\ SN Iidse Tox Q\m"’)[ poxt. '-P‘“f;*m € 0-00 245
120> Y Ty Ww TP cLeav™| povk. \paleran L 0:000W37
1204.0 | LS Aosfde 100 P C\m_,\l\g co\Qy | £0.0007T 0%

Laboratory control standard:

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

Reference standard: True value (TV) . Measured value (MYV) % RS=MV/TV x 100
number (mg/L) (mg/L) {acceptable range =90 to 110%)
IS A5z U.50 VESE N

Page 59 of 101
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"~ Reviewed by

l

Date reviewed
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" Environmental Testing Solutions, Inc.

Date analyzed

‘ Analyst

Total Residual Chlorine
(Orion Electrode Method, Orion 97-70)
- Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Mode! AR25 pH/lon Meter-

Calibration:

0.10 mg/L

1.00 mg/L

Reference standard number

v

B

Labofatory control standard:

Page | _.
Page Z of =

Todide reagent: »
Acid reagent: T

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

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100
_number (mg/L) (mg/L) (acceptable range = 90 to 110%)
TRESURBD 0.50 0500 100/

Duplicate sample precision:
Sample- Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2}} x 100
number _ : , ' (mg/L) {acceptable range == 10%)

- CS Fhasplate Tk N (jwi’- ‘1S ¢0 000529

oneod ™ wae  so0 o ( _ :
\p Duplicate D <0 .000MT1

Sample measurements:

Sample Sample 1D Sample characteristics Residual chlorine
number ' ' ' (mg/L)
‘ Blank (should be = <0.10 mg/L) —

—

—B

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

Laboratory control standard:

True value (TV)

Measured value (IMV)

Reference standard %% RS=MV/TV x 100
number (mg/L), (mg/L) (acceptable range = 90 to 110%)
TRSSAR 3 0.50 0.500 oo/

Page 60 of 101

Reviewed by

5 v
122 04-07

Date reviewed




Environmental Testing Solutions, Inc.

 Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR2S pH/lon
Analyst | 57D
Date analyzed | /2 - o/ - &7
Calibration:
ey 0.10 mg/L 1.00 mg/L
Reference standard number S 1ok INSS  dg2

Page '(ﬁ
Page ! of |
Meter
lodide reagent:’ IWE 2 e
Acid reagent: | g - 7278

Note: For samples with'a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chiorine levels ofthcvsam;‘)lcs.

Laboratory control standard:

Reference standard

True value (TV)

Measured value (MYV)

% RS =MV /TV x-100

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
-~ =0
INSS Y32 0.50 L 4T oSy ' 59{’5 0% %

Duplicate sample precision:

Duplicate

\L .

Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /((§+D)/2}} x 100
number . (mg/L) (acceptable range =+ 10%)
) A S T
a \'7—05. ‘q Columbu/)[ 1\‘ L I P w/,f-r/«r,/(;:- % 0_/’5&]

D o J" 0.1

Sample measurements:

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

011206.0 Pl Lolend
Laboratory control standard:

C/cr./' . /4\/5- oy

L//f._r i¢ Jos

Ko 2169

Reference standard

True value (TV)

Measured value (MY)

% RS=MV/TV x 100

Page 61 0f 101

number (mg/L) “(mg/L) (acceptable range = 90 to 110%)
WSS 432 0.50 S Sq2 ar:
Reviewed by

Sample ID Sample characteristics Residual chlorine
, (mg/L)
Blank (should be =<0.10 mg/L) L2 artad  <poisy
. cleor | pnle -1 Tia "’ L
1205, 8 | TnunwwiP f pertizfes s i ik
11265 24 | Rothinfird Jmwudif cl-mey_ pole der 1,/fw+ icks -<M <. 32
CN 20525 @1/\(@ (A)UJTP eSowely Lol qrey /p—m} kg] <oo0s22
= ) 3
snzos.0l | Yorwood Hils L/m__, PR , !’,/ph /,L/éj <G ool
m‘?O“‘OL (‘W)Cbuo;mi‘w (@) ¢ ecs - p= calor . ne ﬁa//-’ck/’ £ 0. 2000F2%
01V20L.0S bi\/»{m Wi cler  pe iolor I////"’/ yley | <o os=n30
01 1\20L-03 Pﬁﬁhﬂd p\&fd* e 7,@;«/& an | .;i,/'p'»r,—‘: cles | €777 2n°
m )-2-05‘7—1 T\/A'& [\)’ lD\ C./.‘;»f‘ AD 'Color W/bo;/"if./:‘.g <@avic
anW205. 2% J, INT Cleor pajc fon L//Fw#l,é/f{ 2 0.cofon

12-05-01

Date reviewed




Environmental Testing Solutions, Inc. - — YR OO/O

Total Residual Chlorine

(Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst -y . [odide reagemf TINR A0

Date analyzed \9“_05_'0-] . - ‘ ‘ Acid reagent: TR 210
Calibration: »
0.10 mg/L 1.00 mg/L
Reference standard number TNGSUB A TNSMY oL

" Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chiorine levels of the samples.

Laboratory control standard: , .
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100

‘pumber - » ' (mg/L) : (mg/L) (acceptable range = 90 to 110%)
TNSSH8R 0.50 - 0.505 oL 7.

g

Duplicate sample precision:

Sample Sample ID Sample characteristics | Residual chlorine- | %RPD = {(S - D) /[($+D)/2]} x 100
g number ’ (mg/L) {acceptable range =+ 10%)
: S co.000M0

a11208-'10 Monyvoe WWTP
AP Duplicate

Dcov.oooo4as | B

Sample measurements:

Sample . Sample ID Sample characteristics Residual chlorine

number ) (mg/L)
' Blank (should be = <0.10 mg/L) €0.00107
E | 01120803 ] ALOA cleaw ,NO Colay 0.009155 '
. ' : ' . | €0.0006 11
‘ o112 08-0 ] Do Rivey S cleay palt tan
E a1, 268.09 K—Q.‘DS{'DNC' o‘bq_q‘u_tu\" ‘DM*‘;d‘ts,bYoN’N Q.00100
o o112.08.04 | Busd. SS Qeay No Colov “0.00537
| 1120805 | Caxillon Bldg. Cleas MO COLOV 0.00837
| 1708 W\ | walae WWTP ceoy* parkickes, pate tan 0.0a%
! a11208-0\ | wryusoad Halls ooy [parkices pade oy | ©©-990MI
0112.08.08 | FquiprSupply - fcleor ,no Coloy | o 000l 1Y
01120801 | Durnry WWTP otd | ©0-00004 b
i Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
i Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number (mg/L) . (mg/L) (acceptable range =90 to 110%)
. C—— ~0-30
i o ‘ ‘ ] _ ‘ Reviewed by | Q*\
: ) Date reviewed 12-0-61\
E Page 62 of 101



Environmental Testing Solutions, Inc.

Page 17
Page & of 3
Total Residual Chlorine
- (Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL=0.10mg/L.
Meter: Accumet Model AR25 pH/lon Meter
Analyst > ‘ lodide reagent: »
Date analyzed 12.~08- 071 Acid reagent: U
- Calibration:
S 0.10 mg/L 1.00 mg/L
Reference standard number 8¢

Note: For samples with a residual chlorine of >:1.0 mg/L, the calibration range must be adjusted to bracket the chlorine lc‘:vels‘of the samples.

Laboratory control standard:

Sample measurements:

Reference standard True value (TV) Measured value (MV) . % RS=MV/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INSSUBR 0.50 0.4S7 AL v/
" Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S-D) /[(S+D)/2]} x 100
number (mg/L)
. S oW
07 1208-02 [Gryocowini iy ©0O0WMb : e
\\) Duplicate‘ D covo113 —3

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

Laboratory control standard:

Sample Sample ID ‘Sample characteristics Residual chlorine
s - (mg/L)
Blank (should be =< 0.10 mg/L) ' — 8
01126714 | Murvpayg W TP cleax, pale tan £0.00153
6112089 | Faiviierd (RQ) tav,qold <0003k
0"')2\_208‘{/3 C\iNfoN Lowkin's A e0y, pake tan <0.00030%
o f‘i’dfi/,[ )5 | Porveer (RO) (enyw, NO Oloy » “0-000000 331
ch2a. ] ciiffside S stigihrly clowdy , o coley «0.00100
11 261.08 | Rukinow fovdton WwTP f ¢ (enx pale tawn Lo.oooow§u
o108 . 7 Gireunuiile wWawtTp (eay , pale o 0-0006945
V2o | Baue ridge Popey cloudy ™ paxticles . ¢ m—dtmk’ £0.00003
annd Spindade, | | loudy (gghdts b}M Om‘&f\“’

Reference standard

~ True value (TV)

Measured value (MV)

% RS=MV/TVx 100

t

Page 63 of 101

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
— —6-56 B
Reviewed by Ak
Date reviewed 12-0&-07]




Environmental Testing Solutions, Inc.

Pagé 20

Page 3 of 3
Total Residual Chlorine -
_(Orion Electrode Method, Orion 97-70)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst | \pyg, V ‘ Todide reagent:
Date analyzed | 12-08-01 : - Acid reagent: w3
Calibration: . |
0.10 mg/L 1.00 mg/L
Reference standard number 3

Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine-levels of the samples.

Laboratory control standard:

Reference standard - True value (TV) 1 Measured value (MV) % RS=MV/TV x 100
number (mg/L) ) - (mg/L) (acceptable range = 90 to 110%)
INSSHER 0.50 0.4eY 9287/
Duplicate sample precision: .
Sample - Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /{(S+D)/2}]} x 100
number . (mg/L) (acceptable range =+ 10%)
@112 01,09 Tryon WWTP | ¢ 00037
" Duplicate D o.o0R0S -
Sample measurements:
Sample : Sample ID . Sample characteristics : Residual chlorine
number ) (mg/L)

Blank (should be=<0.10 mg/L)

pate 1 s.o00042

‘ 6712017:0% | (olumlous WWTP shg iy c\ogxdu“’[paxh \-tant ;

m SAN - intale, rxr_w"’!pd& x‘Dg\lc tan | «o-c00107

'7 S san- o) CLEAY | ale toe 0 COOBIB

: onek. Lo Plusd Tslang 1 cleoy W!pavh(\is .Pale tan /O.Q%‘ﬁ
7

/

—1 | - : R

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

Laboratory control standard.:

Reference standard True value (TV) Measured value (MYV) % RS=MV/TV x 100
number (mg/L) - . (mg/L) (acceptable range = 90 to 110%)

TNSSYBS- ' 0.50 0.5l 103. 7.
- Reviewed by d’\

" Date reviewed 12-08-01
Page 64 of 101 '



Environmental Test

ing Solutions, Inc.

Analyst
Date analyzed

Matrix: Water, MDL = 1.0 mg CaCOy/L

Alkalinity
(SM 2320 B)

Titrate samples to

pH =4.50 8.U.

Time initiated

Time completed | ;[ ~/3

! Titrant normality and multiplier determination: .
5 pH of Normality . Normality (V) of H;SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 m! sample
: water reference | standard ml ml mi =0.25E N x 300 -
E-_ =4.5S.U. | number number (E) (acceptable range = 0.018 - 0.022
h % | 1agsy | ING924 0.1 {la ] 72 O DA P
: TSk b 00 - O 0. ]
H_; Laboratory control standard:
) Reference standard True value Sample Alkalinity MV) | % RS = MV /TV x 100
] number (TV) volume | Begin | End |. Total | Multiplier (mg CaCOvyL) (acceptable range
! (mg CaCOyL) m) .| ml ml m} : =90 to 110%)
Al = v 2 A e s
: 1N\ Ssdg 100 100 Y my e | 90 | 720 Je QO
! Duplicatesani le precision:
i) Sample - Alkalinity %RPD =
Sample. Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(§ - D) /[(S+D)/2}} x 100
: number ~(ml) ml mi ml : ‘(acceptable range = + 10%)
3 BN ; COAY 2 - id.0 1S ;
a 303 | (st o0 | Mg lgna| 59 /5¢ 57
s \p , Duplicate (B) J/ 4 /}' 3132 3’2 /AT/"FVSA \1/ %\—sab _f ,‘-\70
Matrix spike recovery:
. Reference standard | Spike value | Sample _ Spike alkalinity (A)
ﬂ pumber (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) | - (ml) m | ml ml ) : .
. i ; e . N - i)
LNSSHG 5 /60 | 533 (38| T 6C U
a - Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
: {mg CaCOy/L) MV=A-B (acceptable range
! {mg CaCOyL) =75 to 125%)
: Sample measurements:
!’ ' : : Sample volume { Begin { End | Total Alkalinity
] Sample number | Sample ID (ml) ml mi ml Multiplier (mg CaCOyL)
- 13000y MY s 420 /00 560 |vis ey 5.C o AE
I 368 | | g | H95] 53 g7
: [20130 po 197 197 | 5%
f! fA01.935 153 |4y 159 57
" i d0Y-ry N e 1Rt |57 f)}
: . : A 5 -
; 1933 50 tha U A 4.7 57
-~ . - L
g 1305 l WD R ~3
)AL 3 \1, A v | D) I
a 1246 vy D4 St \]/ 6.3 | 37,0 134 N/ 120
Reviewed by: f \A_)"( ‘J Date reviewgd: L ,'i‘ 1.5\
ﬁ Page 65 of 101
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Environmental Testing Solutions, Inc. Page L. of %
Alkalinity
(SM 2320 B)
‘ Matrix: Water, MDL = 1.0 mg CaCOy/L ‘
. Analyst "C i : ‘ Time initiated | “~—_
E Date analyzed | j 2 e Titrate samples to ~ Time completed a2
i - o pH=4508.U. -
¢ Titrant normality and multiplier determination: o '
pHof—}— —} Normality | - Normality (V) of H,SO, pH Factor or Multiplier
S Deionized | Titrant check Bégin-End—Total = (5 ml Na,CO; x 0.05)/E = (V x 50000)/ 100 ml sample
G water reference | standard ml mi m | T —=0.25/F o =Nx 3500
-4.58.U0. number number ' (E) {acceptable range = 0.018 - 02022y~
: ”““—-\’/&/
ﬁ ' Laboratory control standard:
: Reference standard True value Sample | : ' Alkalinity (MV) | % RS=MV/TVx 100
L number {TV) volume | Begin | End | Total | Multiplier (mg CaCO¥L) (acceptable range
i . (mg CaCOYL) (ml) ml ml mi : =90 to 110%)
= I ASSUG Y 100 100 139 e Q5 | oo 957 Y954 /
g Duplicate sample precision:
o Sample | ' Alkalinity |- %RPD =
Sample’ Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOvL) {(S - D} /{(S+D)/2}} x 100
i number (ml) ml ml ml : (acceptable range = + 10%)
-~ T . . ] _ o A i S e —
% uzs | EESH [aga0ll /08 100 |35 |95 9.0 o5 E
o i Dupli B T — e ; 4D . .
g Ry uplicate (B) "~ J a5 |50 (455 J < , W
. -Matrix spike recovery:
Reference standard | Spike value Sample _ : Spike alkalinity (A)
a number (SV) ‘volume | Begin | End | Total | Multiplier (mg CaCOvy/L)
" (mg CaCOyL) (ml) ml ml mi
' I NS T x7) 0 |60 |mp | 8 0.0 o0
i 4 1202
Bl Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) .  MV=A-B - (acceptable range
E ) . {mg CaCOyL) * =75 to 125%)
L] 35 45 Wiy
Sample measurements: '
E; ' A Sample volume | Begin | End | Total : © Alkalinity
] Sample number Sample ID . (mb) ml ml ml Multiplier (mg CaCOyL)
= 3 S F ooz (GO fo_ | 85]35 | 00 35
E 3] w3 | W andos 13z | 13e| b0 | WD
1908 | SIS S RN L S W /12
! ja0i | TYEEICE e
1.}_(>i~ (G ] o A F U9.3 13 0 ,’ 130
; ! |
' | 2.l v L ) A.8 | 13- i JAd
. A - P o
a o1z03.0t | (0fumibas ! 50 8.8 1551 22 1y ‘,’ LAl
L oN20S. 1\ | Z [ s | AS | 4.0 } l &e
. 4 y | . [ 4 ‘ [ g
g 11261 04 VI \/ G5 1320142 [N N\ cl
: ! :
Reviewed by: I B\N I Date reviewed: L 12 -21 Cﬂ—l
BPage 66 of 101
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4 _ Page # 2
Envirenmental Testing Solutions, Inc. Page 4  of Iy
Alkalinity
| (SM 2320 B) |
: Matrix: Water, MDL = 1.0 mg CaCOs5/L
Analyst A ~ Time initiated S~
Date analyzed [0 - Titrate samples to Time completed K

Titrant normality and multiplier determination:

pH=4.508.U.

l Page 67 of 101

‘Reviewed by:

pH of Normality Normality (V).of H,SO, pH Factor or Multiplier
Deionized meheckm\!%gi End | Total = {5 m! Na,CC;3 x 0.05)/E = (¥ x 50000)/ 100 ml sample
water reference standard ml | mt——ml | =0.25/E =N x 500
=4.58.C. | number | number (E) | (acceptabterange=0.018 - 0.022) _
. . T ——— e ‘yi./
Laboratory control standard: .
Reference standard True value Sample : . Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mgCaCOyL), . (acceptable range
(mg CaCOyL) | (ml) ml ml ml : =90 to 110%)
/3544 100 10 lags P35 @S| g ksl 7501
Duplicate sample precision:
Sample A : " Alkalinity %0RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOvL) {(S - D) /((S+D)12]} x 100
number i (ml) m! ml mi (acceptable range = + 10%)
. ey oy ) ey - e poL S 7
31120%.08 | [ulngnbd tml | o0 | 335 |53 |16 J.0 &
, - . ; D
) Duplicate (B). a2 el la | oV 19 54/
Matrix spike recovery:
Reference standard | Spike value | Sample Spike alkalinity (A)
number (8Y) volume Begir_l End | Total | Multiplier © +(mg CaCOyL) -
' {mg CaCOvL) (mib) ml .ml ml :
IASSYG Y Jao Y4, 3353 | 4iol &.5 JO- /A9
Sample alkalinity (B) Measured spike value (MV) - % R=MV/SYx100
(mg CaCOyL)" ' MV=A-B (acceptable range '
) (mg CaCOvyL) =75 to 125%)
/9 Hio 930/
Sample measurements:

' ' o Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier _(mg CaCOyL)
A5 24 Rutunbaichn 7 jOR 9.¢ (4P| 9€ j0.Q qE

(120108 ) 3 Vo e [H32] 3y [ AL
0 a0 pichis cas A lhe lus|pusle | A3
011203.0L P i s W32 | 1LY } | 43¢

7 ' o : A~

011203525 | 2~ 83.2. |33 | 115 || 22
D3 \znj.oﬁ/;C v \L 3 247y 49.5] 12-9 \L Sl
o\202,. 02 ﬁi/;()ﬂ { [OC b0 6.4 & 9‘{

| (11205 & | 2z L Q:n 124 | 84 £
un2eob J/ 9 i (2.4 149.p R% \ 130

&

Date reviewed: V2 -71-61 l
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Environmental Testing Solutiens, Inc.

Page . of i

Analyst

Ve

Date analyzed

IA- 4L

Titrant normality and multiplier determination:

Alkalinity

(SVI 2320 B)
’Vlamx Water, MDL = 1.0 mg CaCO;/L

Titrate samples to
pH =4.50 SU

Time initiated |

Time completed

'pH Factor or Multiplier

pHoOf~— Vor_r_nahty Normality (V) of H,SO;
Deionized |  Titrant |  check | Bésin —End--Total | =(5 ml Na,COs x 0.05)/E = (¥ x 30000)/ 100 m! sample
water reference standard ml ml m} T 025/ =N xS500
=4.5S.U. number |- number (E) (acceptable range = 0.018 - 00235 [ )
- . . y\_,,/
Laboratbry control standard: . :
Reference standard | True value Sample- _ Alkalinity MV) | % RS =MV/TVx100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
_ _ | (mgCaCOyL) (mnl) ml ml ml =90 to 110%)
[Assygd | 100 100 1393 Pes|bd2 | ko Ga 9347
Duplicate sam Ieprecision: A
. Sample Alkalinity %RPD =
Sample. Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /{(S+D)/2]} x 100
. number . (m]) ml ml ml Mf/‘r"{ (acceptable range = + 10%)
- T = U6 B2 5o - s oA T g
c1i2od. o8 DK texa K 394 Hspo (<01 1D .o 250
] L I B \ - D . ]
\L Duplicate (B) \}/ 00 e /’.27'1\)/, ‘L 370 e
Matrix spike recovery:
Reference standard { Spike value | Sample Spike alkalinity (A)
pumber SV) volume { Bégin | End | Total | Multiplier {mg CaCOy/L)
(mg CaCOyL) |- (mb) ml ml ml
I ASS{9 100 57 | 00 |de|dle B 0.0 410
Sample alkalinity (B) Measured spike value (MV) ‘% R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
: (mg CaCOyL) =175 to 125%)
| 340 Q0 90.0°l-
Sample measurements: ' . .
’ -Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
oy W\ DLy W pg (Y43 | 33vin) kD L0
praosol| 4 wQ 002 /e go0 [92.9 ] 2.3 ' A3
gesop | ] 005 | |29 |we |3 9/
OFI8 0803 | 00572 Y Lz Y 13 12
01120%.03 | 7/4- 5600 | HU H0 1 3d | 34 |iz) L8
1205, T _, 2 JI 3¢ 134 || QZ
CNZE1 N2 \L 3 10| 106|360 | Yo
oV1203. 04 IM’AAJJ INT ) L : 0.0 1143135 ! , /}@
. . 3.3 | : ]
M1205.23 J z v M3 pee 37 1, ) P34
- T - - I —HIe ooy 50
<~
syieot- 1) L »/)Ci,’ﬂf’ 2 > Reviewed by: A\ “ Date reviewed: [ v2-271- U’IJ
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Environmental Testing Solutions, Inc. ' ' Page % of Iz
> Alkalinity
[ | o (SM 2320 B)
i ' , © Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst | j%-}w o Time initiated b ‘
g Dateanalyzed | 4310 -y ' ~ Titrate samples to Time completed A
, A ' A pH=450S.C.
g Titrant normality and multiplier determination: _ _
" {—pHaf__| | Normality ' ' Normality (V) of H,SO, pH Factor or Muitiplier
Deionized Titrant |7 check ~|—-Begin- | End | Total = (5 ml Na,CO, x 0.05)/E = (¥ x 30000)/ 100 ml sample
: water reference | standard ml ml ml | e =025E 0 =Nx 500
i: =4.5S.U. number number - (E) (acceptable range = 0.018 - 0.022) C- »
! Laboratory control standard:
' Reference standard True value Sample . Alkalinity (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOyL) . (acceptable range
I (mg CaCOyL) | (ml) ml ml mi =90 to 110%)
| INSsuay 100 1001 jo0 {1434 0 4 Q4.
!‘ Duplicate sample precision: : ,
Sample ‘ Alkalinity © %RPD =
Sample | Sample ID volume | Begin | End | Total' | Multiplier | (mg CaCOyL)- {(S - D) /[(S+D)/2}} x 100
; number - ’ (ml) ml - | ml mi ) ' (acceptable range = = 10%)
. . , _ iy S
E s BT A S D | S0 4% 9.3 133 N 120 ’-)L,[- e
X . . ) D A
y | P ® Volag lame|3e &L 27 2%
E Matrix spike recovery: _
Reference standard | Spike value | Sample ~ Spike alkalinity (A)
E number (SV) volume | Begin | End | Total | Multiplier (mg CaCOvL)
' : (mg CaCOyL) (ml) ml mi ‘ml : :
laesdgd | /00 SO 24 (e | B2 |2) po 0
E Sample alkalinity (B) ‘Measured spike value (MYV) "% R=MV/SVx100 -
{mg CaCOyL) : MV=A-B - (acceptable range
- : (mg CaCOyL) . =75t0125%)
K 7 | 89 2807
Sample measurements: B
I o - ' Sample volume | Begin | End | Total Alkalinity
: Sample pumber Sample ID (ml) ml mil ml Multiplier (mg CaCOyL)
c1120d.03 | WASGW Y / 0 J39¢e]d32| 3% |jn 62 12
I m2o0sS. 2| y 2 432z 51 3> - LG
CaRirA Pl = R 04 |35 |35 ¥
— e - S o N . 1 :
E M 16>. o4 WA TN 35 b9 | 34 : - (0
- CN206S.13 2 l o s | 3S || 0
: 2 sl 13 ~ L ps |35 30 |L | 0
I 1z-ovaac ks YJ ibo 3.2 16| 57 57
_ 12-01-\ & 2 1 174 J1s2-| 58 5@
i 2-04- 01 L3 S ol wa sy V] s>
) ~Reviewed by: { ()/\ ] Date reviewed: [7 L2-21-61
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' ) , Page __ 7/ .
E Environmental Testing Solutions, Inc. "  Page Y of s
E Alkalinity

-(SM 2320 B)
' Matrix: Water, MDL = 1.0 mg CaCOy/L
g Analyst Fizive L ' v ' Time initiated | ~..__
_ Date analyzed @l Titrate samples to Time completed e
pH=4.50S.U.
E Titrant normality and multiplier determination: :
’ pH of Normality Normality (V) of H,SO, pH Factor or Muitiplier
Deipn_ized Titrant check Begin | End | Total = (5ml Na,CO; x 0.05)/E - = .V x 50000)/ 100 ml sample
Water | teference | standard [T mbe e = 0.25/E ' =Nx 500
=4.5S8.U. | number nurnber ‘ (E) (acceptable range = 0.0I8-00022)——0u e
E Laboratory control standard:
Reference standard { True value Sample . : Alkalinity MV) | % RS=MV/TV x 100
number (TV) . | volume | Begin | End | Total | Multiplier (mg CaCOyL) |  (acceptable range
I (mg CaCO¥L) | (ml) ml ml ml =90 to 110%)
VNSSHaY 100 100 V4 |z | 93 | oo |95 1 G301
! Duplicatevsam le precision: v :
A Sample ‘ , Alkalinity %RPD =
Sample " Sample ID . volume | Begin | End } Total | Multiplier | (mg CaCOyL) {(§ - D) /US+Dy2}) x 100
number ) (m) | ml ml ml (acceptable range = + 10%)
. : . - < ; N\ S s
E onizon.oll Foxwood ¢ | 100 | Aez |45 | 5 oo |5 5y
E \L Duplicate (B) \//’ 0O 5., 5. : 0.0 b \"JZA) 3L /
T Matrix spike recovery: ’ ' v :
Reference standard | Spike value Sample _ Spike alkalinity (A)
! number ' (SVY) volume | Begin | End | Total | Multiplier : (mg CaCOy/L)
; . '(mg CaCOyL) (ml) ml " ml ml ) :
_ NS SEY Jo /ot 1 do 3| /03| ju-o /0D
E Sample alkalinity (B) Measured spike value (MV) % R=MV/SYx100
(mg CaCOy/L) MV=A-B _ (acceptable range
(mg CaCOyL) - =75 to 125%)
i 50 Kz A5
Sample measurements:
_ _ Sample volume | Begin | End | Total : Alkalinity
" Sample number Sample ID (ml) m | ml ml Multiplier ~ (mg CaCOyL)
¢120% .0\ }%}uwgJ 2 100 03 | 53 | 50 10-0 5¢
E ¢11208:0\ v 2 v 1531300 47F o}
cnzod.ot | My edsacty i 25 .3 1461 5.6 |i¥) AA)
i 01120k 62 T Qi )| Iy | S5 | 40
, 11,208.02] J/ J b _3.7_(‘ 9.6 130
onzod.os| Plum | 294 |30 Ly vy
5 mz0k. 0b | 7 1390 [4).z2 ‘%{1‘ : 5#6{ 143
2 Lt -~ 3 . ' M
11208l v 3 V did 1425 81 |4 W &4
| ot ey —— ——
| ’ Reviewed by: ( A ] Date reviewed: [ 12-21-01. —I
. [EVA) -
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Fnvironmental Testing Solutions, Inc.

Total Hardness

(SM 2346 C)
Matrix: Water, MDL = 1.0-mg CaCOy/L

Analvst P Time initiated

Ve

Date analyzed Time completed

Titrant normality and multiplier determination:

- Titrant - | Normality check | Begin End Total - Normality (V) of EDTA pH Factor or Multiplier
reference standard mil ml ml =0.2/E - ={V x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.018 - 0.022) =N x 1000
WL353 | INssaes I 3oy |
Laboratory control standard:
E Reference standard | True value Sample Hardness (MV) | % RS =MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier | (mg CaCOyL) {acceptable range
: {mg CaCOy/L) ‘(ml) ml ml ml =9010 110%)
g /3 T I N I -0 WA T D I e 1 15/
: Duplicate sample precision: ' . ‘
E ' Sample Hardness %RPD =
Sample " Sample ID’ volume | Begin | End | Total | Multiplier | (mg CaCOvL) {(S - D) /L(S+D)/2]} x 100
number ' (ml) ml m |l mi " | (acceptable range = = 10%)
TR N . 1 B / i N .
E 12w N s UL 50 / 19 .5 | Al A i "!{
Duplicate (B ' P , i , D i
\1/ ‘upxcac(') \i/ s 2. _2‘7"\5‘ \J/ Cf~(
s Matrix spike recovery:
j Reference standard | Spike value | Sample Spike hardness (A)
I number - SV) volume | Begin | End | Total | Multiplier (ing CaCOyL)
E ! v (ing CaCO¥L) | (ml) m | ml ml
INS351% S | AT e | 4205 |y 130
E Sample hardness (B) Measured spike value (MV) % R=MV/SV x100
(mg CaCOyL) MV=A-B (acceptable range
. {mg CaCOyL) =75t0125%)
i M S Lo/
Sample measurements: '
Sample volume | Begin.| End | Total : Hardness
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCOQyL)
AN Blank A ) o o
Fy =0 (should be = 0 mg CaCOyL) 5¢ 06 |fe 08 A L{ /\;()
1306 4% Ynits 1l A2.C 1194 |dy / 90
i i/ | g
11365y s 494 1419 45 { 97
! J ; - i % 5
A 12-6-7F) | i 39 |34 | HS ; T2
_ ! 1 v~ | . ‘
l 20173 A ! Yoo | g o qq .
A e - ; g .
FADH} 4 i ¥ust] 45 92
N - , - ~ |
E -89 S5 FhQ | “43.6 |43 ¢ i A
Dby | po |ac | a4 B A
H Ny o L: - : l ,:/
E iR bie 7} \!/ 3¢ {.7 2.3, ‘L Y
A ~ Uit D TAg e PO v da |57 | 15 v Ef
Note, If >15m! of titrant is used, sample must be diluted.  Reviewed by: Date reviewed \Z-21-0
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: Puge 7/
Environmental Testing Solutions, Inc.. Page _ = _of _ 4
Total Hardness
(SM 23406 C)
. Matrix: ‘Water, MDL = 1.0 mg CaCO;y/L .
© Analyst | Fiim Time iniuated | ._
Date analyzed | 2.4 .1 Time compléted T

Titrant normality and multiplier determination:

Titrant Normality check Begin, End | Total Normality (V) of EDTA pH Factor or Multiplier
xeiergxlce standard ml ml ml =0.2/E C = (VY x 30000)/ 30 md sampie
number | T niinber o TEyTT "““”‘(‘:lcceprabh renge=.0.018 - 0.022) =N x 1000
;.m\,_““_h_‘:é_”\/
Laboratory control standard: : ,
Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOYL) | (ml) ml ml ml ' - =90 10 110%)
1033550 40 SO 1Sy 199 a0 | vy N fids7
Duplicate sample precision:
’ Sample : Hardness %RPD =
Sample Sample D volume | Begin | End | Total | Multiplier | (mg CaCOvL) {(S- D) /[(S+D)/2]} x 100
number " (ml) ml ml | ml ‘ ' ' (acceptable range = + 10%)
g ’ . i 2014 S ey
enaen.0\ | (Wluopan ! | 98 | F] | pgo [4D | 404 ae |
‘Duplicate (B) - : ) D o
. b Lao | ka4 3 g6 e
Matrix spike recovery:. :
Reference standard | Spike value Sample Spike hardness (A)
number (SV) volume | Begin { End | Total | Multiplier (mg CaCOyL)
: | (mgCaCOyL) | (ml) ml ml mi .
NS 593 4O 50 | 1Aoqips | b3 | ey (30
‘Sample harduess (B) Measured spike value (’VIV) % R=MV/SV x100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) =75 t0 125%)
| g4 He 105.¢7.
Sample measurements: :
Sample volume | Begin | End | Total : Hardness
Sample number Sample ID (ml) mi ml ml Multiplier (mg CaCO4/L)
1 Blank N—— ¥
(should be = 0 mg CaCO;/L) T
1205\ (} Yirorbin Z 50 _ 183 §2.2134 Al 80
weei.oy J 3 295 | deS | 4.3 J 49
[— B . 1 N T
i { H - 3 B v . . 4
203,05 | Bottwabrdin | 25 14897 44 AHHA
N 205 .24 P 1489 131¢ | 3 55
AV.0F v 3 v 3¢ |2z |A¥ 53
} : N .
roq 1804 1D /-i{),,p' Oals -cd *1 bES gz |F2 o || L)
\ - . o i )
011203%.0L P | ! 352 |38 L ] | 49
L B z g 4 ) _ J H —
01120525 [ 2, L DBed st Ys
U907 / 10]° J 3 !wJ) v AAVC el (4 |V v

Paoe 72 of 101

Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: P m

[),/LIJLLKA 7\”:\,\.{\,!/,& [ JC
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Environmental Testing Solutions, Inc. Page 7 _of - 5
“Total Hardness -
_ (SM 2340 O)
Matrix: Water, MDL = 1.0 mg CaCO5/L
Analyst ;/",g;,;x'-.\,f ' Time nitiated e
Date analyzed L Re Time completed ~ .

Titrant normality and multiplier determination:

Titrant | Normality check Begin End Total Normality (VY of EDTA pH Factor or Multiplier
reference standard ml mj ml : =0.2/E = (¥ x 50000)/ 30 mi sample
number—|—___number : (E) (acceptable range = 0.018 - 0.022) =N x 1000
Laboratory control standard: v : :
- Reference standard ‘True value Sample Hardness (MV) % RS =MV /TV x 100
number (TVy volume | Begin | End | Total | Multiplier (mg CaCOvL) (acceptable range
(mg CaCOyL) | (ml) ml mi ml =90 to 110%)
T 537 40 50 | 3e6 A& £ 4 4o { Yy inx viild
Duplicate sample precision:
Sample ; . Hardness ZRPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number (ml) ml ml ml ' (acceptable range = + 10%)
120382 1ALioy | 50 Moo | 93| s Jo 1
ica - y ' D . .
y o Peee® 2 E 7 Y ) 2 Py
Matrix spike recovery:
-Reference standard | Spike value | Sample Spike hardness (4)
number SV) volume | Begin [ End | Total | Multiplier {(mg CaCOyL)
(mg CaCOyL) (ml) ml ml | ml
P . o i 3 . T (]
IDe5)1 ~N O 50 (N33 57| 34 | A 9
Sample hardness (B) “‘Measured spike value (MV) % R=MV/SVx 100
(mg CaCOvL) MV=A-B (acceptable range
(mg CaCOyL) =75t0125%)
| A9 ~{D 100.0°,
Sample measurements:
, ‘ Sample volume | Begin | End | Total Hardness
Sample number Sample ID (mi) mi mi ml Multiplier (mg CaCOyL)
Blank ' . A
~ T shouk be =gy CaCOyEy T - - —
= = : ~ » — U o
e, 18 Vi 7 50 $s.F 1424 | 0y | 4o 35
oz oG v Z A3Y | He g o5 S
0918050l Aifpa lo_|Aa | 4.0 f/
0 hda. 0% s i 40 113153 l1a
) el . I -
FHIA SR OF A \l/ Co5 2 \1/ 2% 1130 57l IAC
1 - ' - . IRy
Aed.ot | P EY s A5 J3.0 (teg | F1 [ 2) | i30
en2oi. 1} L Z v feed 1472 |34 |¥ | 120
= i A 5. anl - i .
oized. 0\ Forweod) | 518, 19,9 | A9 3¢ ! (2]
; i > A o ) | N
12 0L 0} v = N 192 1319 12 5%

Note: If >15m! of titrant is used, sample must be diluted.

Page 73 of 101 .
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Environmental Testing Solutions, Inc.

Analyst

Date analyzed |7

—

Matrix: Water, MDL = 1.0 mg CaCOs/L

Titrant normality and multiplier determination:

Total Hardness

(SM 2340 C)

Time inniated

Time completed RN

Titrant Normality check Begin End Total . Normality (¥) of EDTA pH Factor or Multiplier
reference_ standard ml mil mi =0.2/E = (N x 50000)/ 50 ml sample
number | numiber =t l___(F).__| __(acceptable range = 0.018 - 0.022) =N x 1000
ST e
Laboratory control standard: _ _
Reference standard True value Sample Hardness (MV) %0 RS =MV / TV x 100
number (TV) volume | Begin | End | Total { Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) (mly ml mi ml =90t0110%)
RS 40 0 oy i a4 g0 A4 i 109.5 /-
Duplicate sample precision:
Sample ‘ Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /[(S+D)/2]} x 100
number : (mb). ml ml mil ' (acceptable range = * 10%)
- 3o P KPS . an s S g R
o080\ e 2 G0 |86 296 1 47 a6 57
Duplicate (B) ; PO ‘ ) D v
\, Voo ban | 48] W 59 S/
Matrix spike recovery: . ,
Reference standard | Spike value Sample Spike hardness (A)
. number (SV) volume | Begin | End | Total | Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml mi .ml '
o i — . Ny f .,
Weesi= AU 50 1 496 (M| dr |30 4.4
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOvL) =751t0125%)
57 | [025]
Sample measurements:
: Sample volume | Begin | End | Total - Hardness
Sample number Sample ID (md) mi ml ml Multiplier {mg CaCOyL)
e Blank . N
(should be = 0 mg CaCOy/L)
4 - "— 3 { 4.0 ] N s N i
o nR0%.03 [ TUA St 45 3l |3 | 4.4 D oy 3
PTRL A 5 AN
61120522 z | 3.} | g8e | 1.9 N 16
B . i k IR
ALK n Ny S , 3 v 36 | Dol [ o ls)

! y ,..' N . } |
011203 0M [T A 50w 1T ) 50 i |WSd | Yy [ g4
0IN205.23 Lz Hso M94 | 4.3 ? Qe
iz 0103 J/ 3 . .0 | He | Y 9

— . YN i e 7 L f ol 275
| svaen. 0> VA s U i dS i |08 | A0 1) e so R L
112052 \_ = J beer By 143 [ ] 94
oo |V J/ 3 v T N tal - v R Hip

o e, If >15ml of titrant is used. sample must be diluted.
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Environmental Testing Solutions, Inc. Page of D
Total Hardness
(SM 2340 ©)
_ Matrix: Water, MDL = 1.0 mg CaCO5/L
- Analyst | Yoo ‘ Time initiated | .__
Date analyzed | 42 4, ¢ Y Time completed I
Titrant normality and multiplier determination: A o
Titrant—L Normality check | Begin End Total - Normality (V) of EDTA pH Factor or Multiplier
reference standard ml WA s 02E = (N x 50000)/ 50 mid sample
‘number number (0] (acceptable range = 0.018 - 0.022) ~~—1__ =N x 10600
. Pl
Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TVx 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg'CaCOyL) | (ml) ml m ml » =90 10 110%)
Wz o EPN - N : N
WSy 40 0 1 yjy (B2 g | 4/ 14357
Duplicate sample precision: -
Sample Hardness Z%RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (ing CaCOyL) {(S - D) /[(S+D)/2]} x 100
number- (ml) ml ml ml (acceptable range = + 10 %)
12-o\- 1 A| (NS VYV AT 32 15| 45 2 gé
' . Duph B . . - e C D PN
L uplicate (B) L o 175 19.0 4)7 i/ ?l 1-%1_}”(
Matrix spike recovery:
Reference standard | Spike value Sample Spike hardness (A)
‘number (SV). volume | Begin | End | Total. | Multiplier (ing CaCOy/L)
(mg CaCOyL) (ml) ml ml mi
INSDOD| o0 M5 Mo ] (.S 14y |30
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B {acceptable range
: (mg CaCOyL) =7510125%)
| G2 36 95.0°1
Sample measurements:
‘ , - Sample volume | Begin | End | Total ~ Hardness
Sample number Sample ID (mi) ml ml ml . Multiplier (;mg CaCOyL)
IR p—— 7
(should be = 0 mg CaCOy/L) .
12-6v01 6 | Mitsyy & 50 40 | 2651 S | e 42
: ‘ _ - s N >
2-04-60 v 3 l 6 |38 | 49 ; 8y
Wl A e - : . [ ) & o S 9 >
oveon.oN | T/ASO A inTVY) i el 323 1S ’ 12
s3] o o2 332 ik | 4 l Be
b 1 Vi . ] { I8 f
e R Xon T A N ditp |odinz| =7 & i
: ——afeme S
/J_let?—“/v
= .-/—/A>/. e —
P canul
te: If >15ml of titrant is used, sample must be diluted. Réviewed by: r A\ Date reviewed .| - y2-26- G371
\Swa
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T-day IC,, (g/L KCI)

04 F

1.0 -

lL'IlVl.l‘OIlmeIl[a,l 1Eesung dSoiuuons, inc.

| Pimephales promelas |
- Potassium Chloride Chronic Reference Toxicant Control Chart

using Moderately Hard Synthetic Water
Organism Source: Aquatox, Inc.

]2 T ) T T T T T T T I I T T ! T T T I T T

USEPA Control Limits (+-2 Standard Deviations) o
1.0 - | o | -4

0.8 -

0.6 -

1.2

08 |-
0.6 -

04 -

1.2
1.0 -
0.8 -

0.6 -

g ol o St '\ o ot Iy ot Iy ot q! vt Vi i 3 ot \\
I\ e + - 2 \d & Q- s ' 14 A 'Y 174 - 6 Q- 4
S pA A o Q N Q N A\ R ) “6,Q ] Qr\,\ %'\,\ “»\,3 Q%_'“ Q%‘\ QQA_ i \Q‘“ \Q,Q \Q’\ \Q:B \\,Q \\,\ \,L,Q

Test date

Page 77 of 10

7-day IC,_ = 25% inhibition concentration. An estimation of the concentration of potassium chloride

that would cause a 25% reduction in Pimephales growth for the test population.

- Central Tendency (mean IC,,)

Warning Limits (mean IC,;+S,  or S, ..) _
C(l)ntrol Limits (mean [C)s £ S, 55, Sp 0> OF 2 Standard Deviations)
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Test number  Test date
1 02-20-07
2 03-06-07 -
3 04-03-07
4 04-03-07
5 05-08-07
6. 05-30-07
7 06-05-07
8 07-10-07
9 07-17-07
10 07-31-07
11 08-07-07
12 (8-14-07
13 09-11-07
14 10-02-07
15 10-09-07
16 10-16-07
17 10-30-07
18 11-06-07
19 11-13-07
20 12-04-07

Note:

7-day IC,,
(gL XC1

0.59
0.71
0.53 .
0.79 -
0.64
0.62
077
0.73
0.80
0.68
0.67
0.64
0.61 -
0.67
0.64
0.66
0.60
0.72
0.72
0.52

CT
(g/L’KCI

0.65
0.61
" 0.66
0.65
0.65
0.67
0.67
0.69
0.69
"0.68
0.68
0.68
0.68
0.67

0.67
'0.67
0.67
0.67
0.67

N

0.09 -

0.09
0.12
0.10
0.09
0.10
0.09
0.10
0.09
0.09
0.08

©0.08

0.08
0.08
0.07
0.07
6.07
0.07
0.08

S = Standard deviation of the IC,; values.
Laboratory Control and Warning Limits .

Sa10 = Standard deviation corresponding to the 10* percentile CV. (Spp0 =

SA.IS

Labomtory control and waming limits were established using the standard deviation of the IC,; values corresponding to the 10th and 25th percentile CVs.

Environmental Testing Solutions, Inc.

N

State and USEPA
Control Limits

CT-28

0.48
0.42
0.42
0.45
0.46
0.47
0.49
0.49
0.50
0.51
0.51

. 0.51

0.52
0.52
0.52
0.52
0.52
0.53
0.51

CT+28

0.83
0.80
0.90
0.86
0.84
- 0.86
0.86
0.88
0.87
0.86
0.85
0.84
0.83
0.83
0.82
0.82
0.82
0.82
0.82

rccommended by USEPA for the test mefhod and endpoint. -

Standard deviation corresponding to the 25* percentile CV. (S,

USEPA Control and Warning Liniits
Sa7s = Standard deviation corresponding to the 75" percentile CV. (S5 =0.38)

Spe0=

Standard deviation corresponding to the 90™ percentile CV. (Spq0=
CV = Coefficient of variation of the IC;5 values.

Sklﬂ

0.08°
0.07°

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08.
0:08
0.08
0.08
0.08
0.08

0.12)
=0.21)

0.45)

Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

Organism Source: Aquatox, Inc.

Laboratery
Warning Limits

CT-8Sa CT+8,y

0.57

0.54.

0.58
0.58
0.57
©0.59
0.59

0.60

0.60
0.60
0.60
0.5%
0.59
0.59
Q.59
0.59
0.59
0.59
0.59

0.73
0.68
0.74
0.73
0.73
0.75
0.75
0.77
0.77
0.77
0.76

.0.76

0.76
0.75
0.75
0.75
0.75
0.75
0.75

SA.ZS

0.14
0.13
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14
0.14

0.14

0.14
0.14
0.14
0.14

0.14

0.14

Laboratory
Control Limits

CT-Su2s CT+ S,

0.52
0.48
0.52
0.52
0.51
0.53
0.53
0.54
0.54
0.54
- 0.54
0.53

053

053
0.53
0.53
0.53
0.53
0.53

0.79
0.74
0.80
0.79
0.78

081

0.81
0.83
0.83
0.83
0.82
0.82
0.82
0.81
0.81
0.81
0.81
0.82
0.81

. SAJS

0.25
0.23
0.25
0.25

.0.25

0.25
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.25
0.26
0.26
0.25

USEPA
Waniing Linits
CT-8,;5 CT+84s
0.40 0.90
0.38 0.84
041 0.91
0.41 0.90
0.40 0.89
0.41 0.92
0.42 0.93
0.43 0.95
0.43 0.95
0.42 0.94
0.42 0.94
0.42 0.93
0.42 0.93
0.42 0.93
042 0.93
0.41 0.92
0.42 0.93
0.42 0.93
041 0.92

7-d IC,5 = 7-day 25% inhibition concentration. An ‘estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean IC,;).

.
Sase

0.29
0.28
0.30
0.29
0.29

0.30.
- 0.30
-0.31

0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30

0.30

USEPA

Control Limits -
CT-Sas CT+Sum
0.36 0.95
0.34 0.89
0.36 0.95
0.36 0.95
0.36 0.94
.0.37 0.96
0.37 0.98
0.38 1.00
T 038 0.99
0.38 0.99
0.37 0.99
0.37 0.98
0.37 0.98
0.37 0.98
0.37 0.98
0.37 0.97
0.37° 0.97
0.37 0.98
0.37 0.97

. CV

0.13
0.15
0.18
0.16
0.14
0.15
0.14
0.14
0.13
0.13
0.12
0.12
0.12
0.11
0.1
0.1
0.11
0.11
0.12

These ranges are more stringent than the control and waming limits

USEPA. 2000. Understanding and Accounting for Method Variébihty in Whole Bffluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Bavironmenta] Protection Agency, Cincinnaty, OH.

Organisms obtained from Aquatox, Inc.

" atox]12-04:07



Test number

O 00~ ANV W N

DY e e bt e i e s pem s
OO W B W = O

Note:

Test date

02-20-07

03-06-07

04-03-07
04-03-07
05-08-07
05-30-07
06-05-07
07-10-07
07-17-07
07-31-07
08-07-07

08-14-07
09-11-07

10-02-07
10-09-07
10-16-07
10-30-07
11-06-07
11-13-07
12-04-07

Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data

Control
Survival

(%)

100
100
100
100
100
100
100
100
100
100
100
97.5
100
100
. 100
100
100
100
100
100

Precision of Endpoint Measurements

Pimephales promelas

using Moderately Hard Synthetic Water
Organism Source: Aquatox, Inc.

Control Mean
Growth

(mg/larvae)

0.531
0.734
0.724
0.763
0.883
0.790

1 0.644
0.693
0.685
0.686
0.854
0.900
0.831
0.918
0.772
0.662
0.771
0.624
0.603
0.756

o

for Control Growth
(mg/larvae)

0.632
0.663
0.688
0.727
0.737
0.724
0.720
0.716
0.713
0.726
0.740
0.747
0.760
0.760
0.754
0.755
0.748
0.740
0.741

CV = Coefficient of variation for control growth
Lower CV bound determined by USEPA (10" percentile) = 3.5%.

Upper CV bound determined by USEPA (90‘h percentile) = 20%

" MSD = Minimum Signiﬁca.nt Difference

PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be

declared statistically significant in a whole effluent toxicity test.

Ccv

(%)

6.3
15.6
14.8
3.7
6.1
122

115 .

23
8.5
7.9

115

13.1
6.3
4.9
7.9

13.6
12.0
6.4

142

7.9

Lower PMSD bound determined by USEPA (10" percentile) = 12%.

‘ Upper PMSD bound determined by USEPA (90™ percentile) = 30%.
CT = Central Tendancy (mean Control Growth, CV, or PMSD)

CT

for Control
Growth CV (%)

11.0
12.2
10.1
93
9.8
10.1
9.1
9.0
8.9
92
9.5
92
8.9
8.9
92
9.3
92
94
94

MSD

0.12
0.12
0.11
0.12

0.09

0.11
0.11
0.05
0.08

0.08

0.13
0.13
0.14

0.17°

0.08

- 0.08

0.16
0.09
0.10
0.11

PMSD

o)

22.8
15.8
15.8
15.9
10.5
13.6
17.1
7.5
12.2
11.0
15.7
14.4
17.4
18.1
10.2
12.8
20.1
14.7
16.8
14.5

CT .

for PMSD (%)

19.3
18.1
17.6
162
15.7
15.9
14.9
14.6
142
14.4
14.4

- 14.6
14.8

145
14.4

"14.8
14.8
14.9
14.8

USEPA 2000. Understanding and Accounting for Method Vanabx))ry in Whole Effluent Toxicity Applications Under the National Pollutant D:scharge Elimination Program.

EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.
USEPA. 2001a, 2001b. Final Report: Interlaboratory Vanability Study of EPA Short- term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes 1 and 2

Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

Organisms obtamedfrom Aguatox, Inc.
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- Pimephales promelas Control Growth, Coefficient of Variation, and PMSD
in Potassium Chloride Chronic Reference Toxicant Tests
‘Organism Source: Aquatox, Inc.

125 ———7——7TT1T 77T T T1T T T T T 7 T T T T T T T

..::'Eé\ 1.00 - 7
£z : 3
c = B 4
L~ 075 7
O = - ]
32 C g
= E 050 F 7
Sl ]
& : C ]
E o5k E

Coefficient of Variation (%)
for Control Growth

30 - -
NS - y
N - ]
< 20 ]
o - i
~ L ]
10 -
I R T 1 S N R RN SR S SN NN SN S N U S S S S
Q’\ MY M Q’\ PP ,Q'\ LIRS I SR A TR\ R\ B\ LB \ S S ¢
N . S e AN R A A6 A0 (60 a0
eV 5’“% 53“ o Q'\‘ GOl Q"’XX x“’ﬂ ORI RS

Test date

e Contrbl Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
‘declared statlstxcally significant.

— = Central Tendency (mean Control Growth, CV, or PMSD)
Pagé 80 of lgpntrol Limits (mean Control Growth, CV, or PMSD + 2 Standard Deviations)




Environmental Testing Solutions, Inc.

Page | of

()

Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: \2A

Dilution preparation information:

Comments:

KCl CHM number:

CHM A

Stock preparation:

50 g KCI/L: Dissolve 50 g KCI
Deionized water

in{-L

Dilution prep (mg/L) 430 600 750 900 1050
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) §91 988 . 985 982 979
Total volume {mL) 1000 1000 1000 . 7 1000 1000 -
Test organism information: Test information.
Organism age: 24 - %oueS O Randomizing template:  Newtow ~g2pen)
Date and times organisms T 0 2 BT Y -[ncubator number and 4 C
were born between: shelf location:
Organism source: AYDL Bavad Po 12-02-01 Artemia lot number: ScowHy]
Transfer bowl information: | pH = SU Temperature =  °C | Total drying time: 24-houdS
1.s7 .7 | Date/Timein: y2-\-61 || 1130
Average transfer volume: 8. Date / Time out: yq-y2.1| 1230
Oven temperature; o C
Daily feeding and renewal information:
Day Date Morning Afternoon " Test initiation, - MHS . Analyst
feeding feeding time renewal, or batch used
< time termination time
0 ok | —d LSUS {35 12-0Vv-NA (\\
. 12:05-01 | 6820 43 1D N-oVveIA (_}Q
° | R-ok-a1| ogyo | 1M4S 23 -8B |
3 -6 081% "“\?.0 \2 il l'?.'O\'O'lﬂ é"
4 : " ' :
12-08-01 | 0400 | 1400 \22.0 ookl | ol
> -ov-al | €AY 1eoD 13723 ve-od-0 | g\
6 110-61 04SR 1100 1314 é&
’ 12-1- o \21% AN
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 2.57% $20% 7-day LG5 80§, \
Average weight per initial larvae: 0.1S6 NOEC d4so
Average weight per surviving larvae: 6.71s > 0.25 mg/larvae LOEC LOO
Chv $19.6
ICys g20.4

E Page 81 of 101
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~ Environmental Testing Solutions, Inc.

Species: Pz’hzep]mles promelas

PoKCICR Test Number:. 139

Survival and Growth Data

Day Control 450 mg KCV/L 600 mg KCI/L
A B C D E F G H 1 J K | L
0 . : ’ - .
IO (0| (O |10 | /D0 (LD | /D | /D7D |10 /0
! (0w lto [ of/0| /o [0l |0 |0
: 10| (o] 10| so| /0| 10|10 [ {0 |0 |10 | /DD
3 ' ‘ . .
Jo|to|io|itolio jioie]io|io|io g4 D
4 . .
0 |0 |/o |10 0] 0|0 /0] ID]| 10 q'A
3 1ol 1o oo fto|iv |ioliolioi0]a |4
6 , - » : A
(O] /O 10 {/0 /0|0 |70 /00| A4 4 aks
7 Ao oy »
/ .
10 ‘f}s_ 10| I5f 10 | (O] /10 | /O | (D 5& 9 |
A =Pan weight (mg) . : ' : ' ‘
Aray color codes RIS Ly |14.09 15 AS|I431 1311 379 1393 15.3) [13.5615.92 1433 |13.47
nalyst: \(8 1 v _ . :

B = Pan + Larvae weight o ‘ .
s M 23.00 [114} [23.09[22.05[11.87 |20-0L120.54723. U |18-9619. 2%/ 19,04 | [7.80
: A , .

C= Larvae weight (mg) ‘ A

AR 832 | 402 104 |74 |8 [e32 (700 (1AS YA | 41433
Weight per initial numﬁer . :

of larvae (m A D\ % “< g N £, 0\‘\ A \
=C/Iniu‘(al i)umber of larvae 0.%"/ 0?0’\/ O:\\\\ °f<\ o}d\ 0:\90', Of\o Q,'Q" b} bfg) D‘}:\ ox\dp
Average Percent - ; 25 o

weight per reducti : 5 '
im’t;gal ’ fro:lccnoonntrol vo.‘15‘0 R = 0.b81 “-\713_ ' : O~°‘3’3 42'170
number of (%) : 3 R .

larvae (mg) e S

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

Calculations and data reviewed: 6’&_

Comments:

Page 82 of 101
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Environmental Testing Solutions, Inc.
Species: Pimephales promelas v PpKCICR Test Number: 23

. Survival and Growth Data
Day I 750 mg KCI/L : 900 mg KCVL - ' 1050 mg KCI/L
M N O - P Q R S T U 2% A%% X

0 (C11G (1o 1ol |0 /011017070 /0170
1 q,o\ 4'1 &;w\ &zA _]sci q.f\ b»xp\-,bqp( bAag (qui 4wk SSA
’ 2T I T S S e N A U (R WO IO B B 4 g
3 gla | &8 [ [ el ]|s |4 |4
4 a |9 _1\& ‘_8 s-,.;\ %\o\, S\A y ',_\u\ 32-»\ 0 3\”\.
> et et o] < S S R R PR PN =
6 44 4 5‘* o | s F“d. 3 S“{ ‘av\ Oa.b\ Os& \

7 1L < MEIERERE Iy 0] O \

A =Pan weight (ng) _ C
1:,3{;52“” codes: auegle |1y .sa [13.9¢ 195% [12.90 [IM-H3 38 (1931 oGl id ) 141N id. 04
alyst: _pAmd _ _ : . | .

B =Pan + Larvae weight

fx":]g;)xysu MM 181133 (1835

'C= Larvae weigﬁt (mg)‘ ) . _
=A-B 447 {347 [2.80] 229 | 231 1070 | 26| 2.5 0V | | [o.b4

1504 [W.80014.08(15.57 \1.25[303| — | — {191

L A/ : W

Weight per initial number - A o \ - A o @
of larvae (mg) : 3 CN "’ Ay’ N ~ v N N
= C/Initial number of larvae SN ’b '\' .'\‘ ! A S > f\' 0 O o .
o o o ° o’ o - Q O O °
Average Percent o
weight per reduction . .
initial - from control | @, d\7) se.OL | o. 200 gERYA 0.014 an "7"
number of (%) ) )
larvae (mg)

_Comrﬁent codes: 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.
s ‘ Calculations and data reviewed: &

Comments:
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Test number:

Test dates:

PPKCICR #139

December 04-11, 2007

Environmental Testing Solutions, Iric.

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephales promelas

Organism Source: Aquatox, Inc.

Quality Control .
Verification of Data Entry, (;alculations,'and Statistical Analyses

Reveiwed by:

Cancentration {(mg/L | Replicate | lnitial number of | Final number of |A = Pan weight (mg)] B = Pan + Larvac | Larvae weight (mg)| Weight / Surviving Mean weight/ Coefliciént of variation | Weight/ Initial oumber | Mean survival | Mean weight/ Initial &oefMicient of Percent reduction from
KQCy ' farvae larvae . weight (mg) c=A-B number of Jarvae (mg) | Surviving number of | (Mesn weight persursining of larvae {mg) (%) number of larvae variation (%) control (o)
. tarvae (mg) nuber u’.llr\n) (%) (ng)
A 10 10 14.69 23.01 8.32 0.832 0.832
‘B 10 9 14.09 2111 - 7.02 0.780 0.702 .
. . .75 7. Not licabl
Control C 10 10 15,95 23.09 7.14 0.714 0775 62 0.714 o735 0.736 ’ ot applicable
D 10 10 14.31 22.05 7.74 0.774 0.774
E 3] 10 13.71 19.89 6.18 0.618 0.618
F 10 10 13.74 20.06 6.32 0.632 0.632
4 .687 R 00. .687 8 9.1
50 G 10 10 13.53 20.54 7.01 0.701 0.68 1.3 0.701 100.0 0.6 1
H 10 10 1531 23.26 7.95 0.795 0.795
1 10 1o 13.56 18.50 4.94 0.494 0.494
J 10 9 15.92 19.26 3.34 0371 Y 0.334
6 A 0. 87. 433 6. 42.7
00 K 10 9 14.33 15.04 4.71 0.523 0.502 203 0.471 75 04 163
L 10 7 13.47 17.80 4.33 0.619 0.433
M 10 7 14.50 18.67 417 0.596. 0.417
i 10 [ 13.86 17.33 347 0.578 0.347
750 527 19.6 0. 317 26.3 58.0
o] 10 5 15.53 18.33 2.80 0.560 0.52 0.280 60.0 0.3 .
P 10 6 12.90 15.14 2.24 0.373 0.224
Q 10 5 14.43 16.80 2.37 0.474 0.237
R 10 4 14.38 16.08 1.70 0.425 0.170 .
900 0.462 1. 2.5 1200 31.7 73.6
. S 10 3 14.31 15.57 1.26 0.420 ! 0.126 4 02
T 10 5 14.60 17.25 2.65 0.530 0.265
U 10 1 13.61 13.73 -0.12 - 0.000 . 0.012 .
\ 10 0 0.00 0.00 0.00 0.000 0.000
1050 000 0. S.0 . 0.01 59.7 97.6
W 10 0 0.00 0.00 0.00 0.000 o 0 0.000 0.019 159
X 10 1 14.09 14.71 0.62 0.000 0.062
Dunnett's MSD value: 0.1095 MSD = Minimum Significant Difference
l_’MSD: 14.5 PMSD = Percent Minimum Significant Difference

Lower PMSD bound determined by USEPA (10th percentile) = 12%.
Upper PMSD bound determined by USEP A (90th percentile) = 30%.

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

statistically significant in a whole effluent toxicity test.

. Lower and upper PMSD bounds were determined from the 10th and 90th percentile, respéctively, of PMSD data from EPA‘S WET Interlaboratory Variability Study (USEPA, 2001a; USEPA, 2001b).

_USEPA. 2001a, 2001%. Final Report: Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole Effluent Toxicity Test Methods, Volumes | and 2-Appendix. EPA—821<B~01-004 and EPA-821-B-01-005. US Env.ixomnemal Protection Agency, Cincinnati, OH.

Organisms obtained from Aquaiox, Inc.

atox 12-04-07
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Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date: - 12/4/2007 Test ID: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  12/11/2007 Lab ID: ETS-Envir. Testing Sol. Sa1f1plc Type: KCL-Potassium chloride
Sample Date: : Protocol: FWCHR-BPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comnients: ’
Conc-mg/L 1 2 3 4
D-Control 1.0000 0.9000 1.0000 1.0000
450 1.0000 1.0000 .1.0000 1.0000
600 1.0000 0.9000 0.9000 0.7000
750 0.7000 0.6000 0.5000 0.6000 .
900 0.5000 0.4000 0.3000 0.5000
1050 0.1000 0.0000 0.0000 0.1000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-mg/L Mean N-Mean Mean Min Max CV% N . Sum Critical Resp Number
D-Control 0.9750 1.0000 1.3713 - 1.2490 1.4120 5.942 4 ’ 1 40
450 1.0000 1.0256 1.4120 1.4120 1.4120 0.000 4 20.00 10.00 0 40
600 0.8750 0.8974 1.2253 0.9912 1.4120 14.199 4 13.50 10.00 5 40
*750 0.6000 0.6154 0.8872 ) 0.7854 0.9912 9.469 4 10.00 10.00 16 40
*900 0.4250 0.4359 0.7088 . 0.5796 0.7854 13.871 4 10.00 10.00 23 40
*1050 0.0500. 0.0513 0.2403 - 0.1588 0.3218 39.161 4 10.00 10.00 38 40
R .
Aucxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95269156 0.884 -0.5882964 0.98608425
Equality of variance cannot be confirmed '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV~ TU
Steel's Many-One Rank Test 600 750 670.820393
Treatments vs D-Control , .
Maximum Likelihood-Probit
Parameter Vahie SE 95% Fiducial Limits Control - ‘Chi-Sq Critical ~ P-valie Mu Sigma Tter
Slope 10.5797807 1.55653174 7.52897844  13.630583 T 0.025 5.38853779 7.81472778 0.15 2.90749024 0.09451992 5
Tntercept -25.760609 4.53827135 -34.655621 -16.865597 ) C :
TSCR 0.01416527 0.01444836 -0.0141535 0.04248405
Point Probits mg/l.  95% Fiducial Limits
ECO01 2.674 487.084184 388.552161 553.955155
ECO05 3.355 564.961442 477.157271 623.413202
EC10 3718 611.445976 531.846681  664.596996
EC15 3.964 644.950886 571.834898 694.406478
EBC20 4.158 672.884107 605.364523 719.506485
BC25 - 4.326 697.810537 635.283585 742.239349
BC40 4.747 764792979 714.272365 806.270707 .
EC50 5.000 808.146767 762.708183 851.57438S
- BC60 5.253 853.958158 810.216562 904.099344
EC75 5674 935929107  885.93285 1009.83303
EC80 5.842  970.59983 915.339908 1058.10293 o ' o o
ECS85 6.036 1012.63712 949.647481 1118.703.94v
EC90 6.282 1068.12572 993.323362 1201.50749
BC9S 6.645 1156.01018 1059.97762 1337.91255
EC99 7.326 1340.83853 1193.93693 1641.5599

Organisms obtained from Aquatox, Inc.

atox12-04-07
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Envm)nmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

‘Start Date:  12/4/2007 TestID: . PpKCICR Sample ID: REF-Ref Toxicant »
End Date:  12/11/2007 Lab ID: ETS-Envir. Testing Sol. Sample Type: KCL-Potassium chloride
Sample Date: ~ Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimepbhales promelas
Comments: : /
Cone-mg/L. . 1 2 ) 3 4
D-Control 0.8320 0.7020 10.7140 0.7740
' 450 - 0.6180 0.6320 0.7010 0.7950
600 0.4940 0.3340 04710 ° 04330
- 750 0.4170 0.3470 0.2800 0.2240
900 - 0.2370 0.1700 0.1260 0.2650
1050 0.0120 . 0.0000 0.0000 0.0620
) : Transform: Untransformed - 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD "Mean "~ N-Mean
D-Control 0.7555 1.0000 0.7555 0.7020 0.8320 7.934 4 0.7555 1.0000
450 0.6865  0.9087 0.6865 '0.6180 ° 0.7950 11.788 4 1.374 2.180- . 0.1095 0.6865 0.9087
*600 0.4330 0.5731 0.4330  0.3340 0.4940 . 16312 4 . 6.422 2,180 - 0.1095 . 0.4330 0.5731
750 03170  0.4196 0.3170 . 0.2240° 0.4170 26.341 4 0.3170 0.4196
900 - 0.1995 0.2641 0.1995 0.1260 0.2650 31.661 4 0.1995 0.2641
1050 0.0185 0.0245 0.0185 0.0000 0.0620 - 159.711 4 0.0185 0.0245
" Auxiliary Tests , Statistic . : Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0. 01) . : 0.96612656 0.805 0.13911643 -1.0072421
Bartlett's Test indicates equal variances (p = 0.89) ) . 0.23211719 - '9.2103405 : :
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE "~ F-Prob df
Dunnett's Test _ 450 600 519.615242 - : 0.10947132° 0.14489916 ~ 0.115353  0.00504333  3.0E-04 2,9

Treatments vs D-Control

Linear Iuterpolation (200 Resamples)

Point : mg/L SD 95% CL(Exp) Skew
ICOs* . 246.36 125.47 . 4516 602.14 0.2837
IC10 453.88 - 78.92 113.63 509.09 -0.8982
IC15 476.23 36.47 293.20 526.96 -2.2311
- IC20 . 498.58 21.00 433.42 550.11 -1.0351
IC25 : 52093 . . 1771 458.63 - 57223 -0.2358
1C40 587.99 -21.77 543.80 670.46 - 0.6688
IC50 671.44 40.37 548.59 817.13 - 0.3585

* 1nd10dtes IC estimate less than the lowest concentration

Organisms obtained from Aquatox, Inc. a : : © - atox12-04-07



Environmental Testing Solutiens, Inc.

PpKCICR Test Number: _124)

'Species: Pimephales promelas -

Daily Chemistry:

Analyst

Concentration

Parameter

1 CONTROL

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/em)

Alkalinity
(mg CaCO;/L)

‘Hardness
(mg CaCO5/L)

Temperature
49

430 mg KCVL

pH (S.U.)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

O

600 mg KCVL

pHS.U)

DO (mg/L)

Conductivity
(pmhos/cm)

Z2i0

Temperature
&)

W

750 mg KCVL

pH (S.U.)

DO (mg/L)

3.0

Conductivity
(pmhos/cm)

1550

Temperature
&S

241

900 mg KCVL

1pH (SU)

92

DO (mg/L)

26

Conductivity
(pmhos/cm)

1520

Temperature
C)

AN

1050 mg
KCI/L

pH (S.U)

94l

DO (mg/L)

34

Conductivity

] (umhos/cm)’

-
AG0

Temperature
69)

M

STOCK

Conductivity
(umhos/cm)

P20
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Species: Pimephales promelas : ' PPKCICR Test Number- 1263

" Dayv

Analyst

Concentration | Parameter
CONTROL | pH(S.U)
DO (mg/L)
Conductivity
(umhos/cm)
_Alkalinity
(mg CaCOs/L)
Hardness
{mg CaCO5/L)
Temperature
9]
pH (S.U)
: DO (mg/L)
450 mg KCVL | Conductivity
(pmhos/em)
Temperature
&)
pH (S.U) .ol
DO (mg/L) 1.8
600 mg KCVL | Conductivity . 14O
~ | (umbos/cm)
Temperature
CO) NN
pH (8.U.) 8.0}
750 mg KCVL | DO (mg/L) 1.9
. Conductivity '
thhos/cm) e
Temperature
°0) .6
pH (S.U) = XSY)
DO (mgll) | 7.9
900 mg KCVL } Conductivity
: {pmhos/cm) 1970
'(l;éx;perature 7—".‘“"
pH (S.U) 1 €.00
DO (mg/L) 1.9
1050 mg Conductivity
KCwvL - (pmhos/cm) Z]LO
: ) Temperature ’
STOCK Conductivity Q
(pmhos/cm)

401 1.90 | é.03 | 4.02
1-3

o 131Q

7}\.’1
g.c

A LS |

2.8

g.or
1.5

' 18%a
wM-s

18306
w8

399 B.o|
o 1.\

Ao Y ARLS
24§

:: ’ ‘ l .“‘.: N

Initial

Initial

Initial -

% Page 88 0f 101




ILUIRVIL ULLIIIICIILAaAl 1L Catlug DOUVLIULIUILIDe LILL.

, Cerzodaphma dubia . o
Sodium Chlorlde Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

1 T T T I T 1 T T ! T T T T T | T ] ] T

L12 - USEPA Control Limits (i 2 Standard Deviations) .
1.10 | —
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. 2.5 T T P T T T | S— T e N R T | I T E—
6 I USEPA Warning and Control Limits ( 75" and 90" Percentile CVs) T
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Test date
—e— 7-day. IC =25% inhibition concentration. An estimation of the concentration of sodium chloride

that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
- Central Tendency (mean 1C,) '
Warning Limits (mean IC,;+S, ;0

: . . . :!:
Pase 89 of 1((i(l)ntrol Limits (mean IC25 SA,ZS’

A475)

S, o, Or 2 Standard Deviations)
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Environmental Testing Solutions; Inc.
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Ceriodaphnia dubia
‘Sodium Chloride Chronic Reference Toxicant Contro) Chart
using Moderately Hard Synthetic Water

State and USEPA Laboratory ) Laboratory USEPA USEPA
Test itumber  Test date  7-day ICy; CcT 8 Control Linits Salo Warning Linits Sazs Control Linuts ‘Sats W:iming Lindts Saso Control Limits | CV
. (L NaCly (/L NaCl) . CT-28 CT+128 CT-Saps CT+8,, T CT-Spys CT+S., - CT-Saz7s CT+ 8,44 CT-Sass CT+Saq

i 06-06-06 1.06 )
2 07-11-06 1.09 1.07 - 0.02 1.03 1.11 0.09 098 . 116 0.18 0.89 1125 . 0.48 0.59 1.55 0.66 0.41 1.73 0.02
3 08-08-06 1.07 1.07 0.02 -1.04 1.10 0.09 0.99 116 0.18 0.89 1.25 0.48 0.59 1.55 0.66 041 1.74 - 0.01
4 09-12-06 1.06 1.07 10.01 1.04 1.10 0.09 0.98 1.15 0.18 0.89 1.25 0.48 0.59 . LSS 0.66 0.41 1.73 0.01
S 10-03-06 1.06 1.07 0.01 - 1.04 1.09 0.09 0.98 1.15 0.18 089 125 0.48 0.59 ©L55 0.66 0.41 1.73 0.01
6 11-07-06 1.06 1.07 0.01 ~ 104 1.09 0.09 0.98 1.15 0.18 0.89 1.25, 0.48 0.59 1.55 . 0.66 0.41 1.73 0.01
7 12-12-06 1.09 1.07 0.01 1.04 1.10 0.09 099 . 1.16 0.18 0.89 ©1.25 0.48 0.59 1.55  0.66 0.41 1.73 0.01
8 01-09-07 . 1.07 - 107 0.01 1.04 110~ 0.09 - 0.99 1.16 0.18 - 0.89 1.25 0.48 0.59 1.55 0.66 0.41 1.74 0.01-
9 02-06-07 1.09 1.07 0.01 1.05 1.10 0.09 0.99 116 0.8 0.89 126 048 0.59 1.56 0.67 0.41 1.74 0.01
10 * 03-06-07 1.09 1.07 0.01 1.05 1.10 0.09 099 1.16 0.18 "0.89 1.26 048 . 0.59 1.56 0.67 0.41 - 174 0.01
11 . 04-03-07 110 1.08 . 0.02 1.0 111 0.09 099 1.16 0.18 0.89 1.26 0.48 0.59 1.56 . 0.67 0.41 . 1.74 0.01
12 05-08-07 1.10 1.08 0.02 1.05 1.11 0.09 0.99 1.16 0.18 0.90 1.26 0.49. 0.59 1.56 0.67 0.41 - 1.7 - 001
13 06-05-07 1.10 1.08 0.02 1.05 L1 0.09 0.99 1.17 0.18 0.90 1.26 "0.49 0.59 1.57 ©0.67 0.41 1.75 0.01
14 07-10-07 1.06 1.08 0.02 1.05 111 . 0.09 0.99 1.16 0.18 . 0.89 1.26 0.49 0.59 1.56 0.67 0.41 1.75 0.02
15 08-07-07 L1 - 1.08 - 002 -10S L1t 0.09 0.99 17 0.18 0.90 1.26 049 059 1.57 - 0.67 0.41 1.75 0.02
16 09-05-07 1.08 1.08 002 - 1.05 1.11 0.09 0.99 117 0.18 0.90 1.26 0.49 0.59 1.57 0.67 0.41 1.75 . 0.0l
17 10-02-07 1.06 1.08 0.02 1.05 L1l 0.09 0.99 1.16 0.18 0.90 - L26 0.49 0.59 1.56 0.67 0.41 1.75 0.02
18 11-06-07 1.06 1.08 0.02 1.04 1.11 0.09 0.99 1.16 0.18 - 0.89 1.26 0.48 059 1.56 0.67 0.41 1.75 0.02
19 11-06-07 1.07 1.08 0.02 1.05 L1 0.09 0.99 1.16 0.18 0.89 126 . 048 0.59 1.56 - 0.67 0.41 175 0.01
20 12-04-07 107 - 1,08 0.02 1.05 111 - 0.09 0.99 ©L16° 0.18 0.89 . 1‘2’6/'” 0.48 1 0.59 1.56 0.67 0.41 1.74 0.01
. Note: 7-dIC,5 = T-day 25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.

CT = Central tendency (mean ICys).
S = Standard deviation of the IC,; values.
Laboratery Control and Waming Liniits

Laboratory control and waming limits were established using the standard deviation of the IC,5 values corresponding to the 10th and 25th percentile CVs.  These ranges arc more stringent than the control and waming
limits recommended by USEPA for the test method and endpoint.

Sa10 = Standard deviation corresponding to the 10® percentile CV. (S, ;o = 0.08)
t sp P

Sa15 = Standard deviation corresponding to the 25" percentite CV. (S,,5 =0.17)
USEPA Control und Waming Limits : :

8475 = Standard deviation corresponding to the 750 percentile CV. (Spq5 = 0.45)

Sa90= Standard deviation comresponding to the 90® percentile CV. (S, g0 =0.62)
CV = Coefficient of variation of the IC,5 values. .

USEPA. 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Enviromn.en(nl Protection Agency, Cincinnati, OH.

120407



Environmental Testing Solutions, Inc.
Precision of Endpoint Méasurements

. Cerwdaphma dubia
Sodlum Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Test R Control Control Mean

Test date _ . . CT Y CT - MSD  PMSD CT
number : Survival  Reproduction ‘ '
' : ' for Contro] Mean . ' ' for Control _ ‘
(%) " (offspring/femalc) - Reproduction (%), Reproduction (%) for PMSD (%)
' (offspring/female) CV (%)

1 06-06-06 100 303 , 52 : 30 - 98

2 07-11-06 100 . 29.0 297 5.4 53 25 8.6 92
3 08-08-06 100 28.6 293 8.9 - 65 37 12.8 10.4
4 09-12-06 100 309 ' 29.7 54 6.2 33 10.6 10.5
5 10-03-06 100 323 , 30.2 46 59 3.1 9.5 10.3
6 11-07-06 100 31.0 304 6.3 6.0 24 18 9.9
7 12-12-06 100 28.0 30.0 6.7 6.1 22 . 80 . 9.6
& 01-09-07 100 27.6 29.7. 4.9 59 2.4 8.6 9.5
9 02-06-07 100 299 . 297 7.6 6.1 , 29 9.8 95
10 03-06-07 100 30.1 : 29.8 6.0 - 6.1 2.6 8.7 9.4
11 04-03-07 - 100 33.1 30.1 4.4 5.9 2.2 6.6 9.2
12 - 05-08-07 100 320 30.2 8.5 6.2 2.7 8.4 9.1
13 06-05-07 100 - 28.4 30.1 75 6.3 25 87 91
14 07-10-07 100 293 30.0 6.0 6.2 25 8.5 9.0
15 08-07-07 100 -28.7 29.9 © 75 63 : 2.9 - 10.0 9.1
16 09-05-07 100 29.7 299 57 6.3 25 8.4 9.1
17 10-02-07 100 295 . 299 94 6.5 2.4 8.2 9.0
18 11-06-07 100 28.0 - 298 6.1 6.4 2.5 8.8 9.0
19 “11-06-07 © 100 - 304 29.8 5.6 6.4 2.2 7.2 89
20 12-04-07 100 - 318 299 55 6.4 2.5 7.9 8.8
Note: CV = Coefficient of variation for control reproduction.

Lower.CV bound determined by USEPA (lvOth percentile) = 8.9%.
Upper CV bound determined by USEPA (9-0m percentile) = 42%
MSD = Minimum Significant Difference -
PMSD = Percent Minimum Significant Difference A
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can
be declared statistically significant in a whole effluent toxicity test.
Lower PMSD bound determined by USEPA (10" percentile) = 13%.

o Upper PMSD bound determined by USEPA (90 percentile) = 47%.°
{ CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD) .

USEPA. 2000. Understapdin‘g and Accounting for Method Variability in Whole Effluent Toxicity Appjications Under the National Pollutant Discharge
Elimination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH, - .

USEPA. 20018, 2001b. Final Report:" Interlaboratory Variability Study of EPA Short-term Chronic and Acute Whole E ffluent Toxicity Test Methods,
Volumes 1 and 2-Appendix. EPA-821-B-01-004 and EPA-821-B-01-005. US Environmental Protection Agency, Cincinnati, OH.

. ‘]2—04-07c
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Ceriodaphnia dubia Control Reproduction, Coefficient of Variation, and PMSD
in Sodium Chloride Chronic Reference Toxicant Tests
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Coefficient of Variation (%)
for Control Reproduction
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Test date_

~ —e— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum- Signiﬁcant Difference
(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

— — - Central Tendency (mean Control Reproduction, CV, or PMSD)
Page 92 of [Jentrol Limits (mean Control Reproducuon CV, or PMSD = 2 Standard Deviations)




g Environmental Testing Solutions, Inc. Page 1 0f6
s Sodium Chloride Chronic Reference Toxicant Test
- (EPA-821-R-02-013 Method 1002.0)
g Species: Ceriodaphnia dubia
- CdNaCLCR #: A
a : Dilution preparation information: ' Comments:
. NaC! CHM number: - CTRAMOLD - .
Stock preparation: 100 g NaCl/i (dissolve 50 g NaCl in 500 mi
[ deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
i Stock volume (ml) - 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
_ )
Test organism source information: ‘ Test information:
g Organism age: ' < 24-hours old '] Randomizing template color: [ PUR AL
i ’ Date and times organisms were born Ve-od-01 0TNL TD 1080 | [ncubator number and shelf :
: between; location: : 28\
, Culture board: - W20\ A
Replicate number; { ! [ 2 [ 3 "4 | s | 6 | 7 )8 f.9 ) 10 YWTbatch: ‘e
i Culture board cup number: [ 'V [V W v iy d [za W3 AV 2al 10201
Transfer bow! information: | pH=9, §S' SU  Temperature= ¥N.& °C | Selenastrum batch: wW-21-011
g N 3 ‘ ‘ . A . -
. Daily renewal information:
H Day Date Test initiation and feeding, MHSW Analyst
. renewal and feeding, or batch used
termination time
. O . .
; : V1-o8- 0 103 -0\ A ,\\\
i : 1-0%-¢N oo 1-0\-61 A 3{3
H 2 12001 0> - -0t S A
=] 3 oo L o & | A\
7 - a
P 172-0%-a1 0440 12-04-01 A
E - 3 11-0%-071 v Te15-Y _ 12-04- U1 »\
) 6 . i i . <
12-10-C1 1039 : 12-04- U1 A\
i T lvaaa | o a
H Control information: Acceptance criteria Summary of test endpoints: .
% of Male Adults: 07 $20% 7-day L.Cs, 21400 '
! ' % Adults having 3" Broods: 1007, 2 80% - | NOEC . 1000
R % Mortality: QoY s 20% LOEC 1200
3 Mean Offspring/Female: 2.5 2 150offspring/female | Chv s A
g % CV: . sS% <400% - 1Cys 1013,

i

gPage 93 6f 101



E Environmenta} Testing Solutions, Inc. Page 2
E Species: Ceriodaphnia dubia CdNaCLCR#: WA~
E CONTROL Survival and Reproduction Data
e _ ' Replicate number
' Day 1 2 3 4 5 6 7 8 9 10
! 1 Young produced O Q ') e le) O O C O O
o Adult mortality O [ _ . L — - (- [ - .
2 . Young produced ®) e) O O OO O Q O O
g Adult mortality [V [ Y U R (- L L. L [
i ) 3 Young produced O O O O : O O Q O (@) O
Adult mortality Ul o D O O O
i 4 Young produced = ‘-\ d S q J U] 14 d L‘ |
e Adult mortality U B N I W - | N R Y R . R I
: ’ 5 Young produced 0 l:( 1 3 13 12 l\'\ 10| v 1\ \\ :
i . Adult mortality S O (- [ (- _ _ - B - —
i ' 6 Young produced O O O O () O @) O O O
Adult mortality U L\ 1L ! P N A _ LY I N I -
a -7 Young produced o L W 14 1 v = 1 8 4%) \S
Total young pAroduced 232 5‘_\‘ >3 a0 -33 32 | 29 5“ 3\l |30
E Final Adult Mortality - — L - \_ U L .
X for 3" Broods ] X T X X | DX | X X X[ S&L
Notre: Adult mortality (L= llve D = dead), SB = split brood (single brood split bcrween two days), CO = carry over (offspnna
. camed over with adult-during transfcr)
a Concentration:
B % Mortality: 7.
H _ Mean Offspring/Female: 31 ¥
600 mg NaCl/L Survival and Reproduction Data
) : Replicate number
: Day . . 1 2 3 4 S 6 7 8 -9 10
1S Young produced O OO O @) @) O @) O O
Adult mortality - (. [ L [ U I U I O
E 2 " Young produced O]l Ol O O @) Ol ol .0 @) @)
Adult mortality (- Cl] w w w_ ! (O S VS G I W
h "3 | Young produced O]l O 1 0O 8 @) Ol © @] @) O
E‘ ' Adult mortality Cl Ul o Ul U U] U |
4 * Young produced d L.\ Y L.{ s - L\ q s | ‘_\ _ q
4 Adult mortality [NUU S WS (O W [ U I N T U - |-
a 5 Yoirng produced 13 i e 13 i\ 13 1\ [ 2 e B I B
Adult mortality [ (. L L w (U (- . | W I
é". 6 Young produced : ) O O . D O O @) O O O
E_‘ Adult mortality (U I S I e L B O iU | | G O
7 Young produced 14 |1 e W8 Yy 'y 1 IS 18§ '§_J
g. Total young.produfed 3L . '33 . 35 55 a0 3‘ 31 3_2- 3q . 3()
5 Final Adult Mortality L N ) - vl |- [ N
P Nore: Adult mortality (L = live, D = dead); SB = spllt brood (single brood split betwecn two days), CO = carry over (oﬁsprmg
a g carried over with adult durlng transfer).
' Concentranon: ,
% Mortality: 67,
Mean Offspring/Female: 32.8
gPage 94 of 101 % Reduction from Control; | -3.\7%
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Environmental Testing Solutions, Inc.- Page 3 of 6
Species: Ceriodaphnia dubia CdNaCLCR#: WA
800 mg NaCVL~ Survival and Reproduction Data

Replicate number
Day 1 2 | 3 4 5 6 7 8 9 10
1 Young produced @) o O C O O 0 O OO
Adult mortality U U L U A U W U U
2 Young produced O O O O O ' O . Q) O O Q
Adult mortality [ I [ | U A L (- L. { ]
3 Young produced D O b O O O o O O Q
Adult mortality U - L S W N [ \_ (. [ .
4 Young produced. S L-\\ < (=) g S = = <\ 4
Adult mortality L. . [ A (- — | |- |- L
5 Young produced IR i\ vl VY2 a3z 12 V2. 110 |13
~ Adult mortality _ [ L - | W e W (W — |- -

6 Young produced O O O O (@) O ' O C) O O
o« Adult mortality | S W L B W [ U I o —

7 .| Young produced M Ho S NWS S P e FHES 'L'\
“Total young prod_uced 23 a\ a \ 3\ 23 30 3\\ 3,_‘ Zq 3\
Final Adult Mortality _ U N | - [N A S [
Note:” Adult mortality (L = live, D = dead), SB ='split brood (smale brood split berwcen two days), CO = carry over (offspring

" carried over with adult during transfer). . .
Concentration:
% Mortality: 7.
Mean Offspring/Female: 314
% Reduction from Control: | ~0.3%7,
1000 mg NaCV/L Survival and Reproduction Data
) : . : Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 |. Young produced O] 6o O] OO Ol Ol 610
Adult mortality ] o O ey I W U -
2 Young produced - @) O O O ) O O @) @) o)
Adult mortality [ _ (g - |- - L [ P
3 Young produced 6 O O O o Ol O 0O O Q
Adult mortality \_, L., L L_ L A L | k_ R |-
4 Young produced S S .| S g N Jd . 3 u|
Adult mortality L (- |- | |- _ (. [ |- L.
5 Young produced 1.0 10 13 1221 1\ 1 '3 10 122
Adult mortality Cl L T L O o -
6 Young produced Ot O O @) @) O Ol O O O
_.Adult mortality L__J oot |- | e | _ _

7 Young produced - v 11 ‘Y 13 b W [T, 13 3D 1d
Total young produced 24 a2 | 3\ 30 3\ 24 33 1 21 28 29
Final Adult Mortality [ I el I A [ | O |
Note. Adult mortality (L= live, D = dead), SB= spht brood (sm0!e brood split between two days), CO = carry over (offspring
carried over with adult during transfcr)

Concentration:

% Mortality: 07,

Mean Offspring/Female: 29.9
Page 95 of 101 %o Reduction from Control: | l.0%7=



p - 1

Environmental Testing Solutions, Inc.

Page 4 of 5

CdNaCLCR #: A

ﬁm‘w'wm - mm -m ’ \-’n ‘m

Pace 96 of 101

Species: Ceriodaphnia dubia
1200 mg NaCVL Survival and Reproduction Data
. . Replicate number
Day . 1 ] 2 3 | 4 S 6 7 8 9 | 10
1 Young produced O o O 0 @) O O O. O @)
- Adult mortality L o |- L (- - - ]
2 Young produced O @) (&) O ) O O » O 1O O
Adult mortality [ A L\ R N S WU R L. - - —
3 Young produced OO, ) O @) O O O @) @]
Adult mortality |- \___| \____ \ | { A N R | -
4 Young produced . ‘-‘ s 313 \3 q - L\ Z q
Adult mortality W [ \‘ (- i | — L — _
5 Young produced | . L{ | b 2. \ S 2 2 2 3 3
Adult mortality S S - [ I
6 | Youngproduced 8 /@) O .O @) O | O O Q
Adult mortality - f W I WU S W | — [ - [ - f— -
7 Young produced 1o 1 L) 1 = <§ 1,8_ 0‘ . & o
Total young produced = - é 21 5 12 q a4 ‘Ll 1S i3 15.
Final Adult Mortality SRS A S, -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
_carried over with adult during transfer). .
Concentration:
% Mortality: 07
Mean Offspring/Female: .Y
% Reduction from Control: | §4.17. .
1400 mg NaCl/L Survival and Reproduction Data
‘ Replicate number !
¥ Day . 1 2 3 4 5 6 7 8 9 10
1 Young produced O O (@) O O O @) ) O O
Adult mortality L S R | | U (Ul | W | | S
2 Young produced O O O O @) Q| O O) @) O
Adult mortality Lr L w_ [ L - L L___ LG [ —
3 Young produced O]l O O O O O O @) O O
) Adult mortality , o ouluw (- _ |- _ (- o
4 Young produced Uy ey 2 d 3.1 I \ 2 Y ra
* Adult mortality T w (- [ | G I | G N W A |
5 Young produced Y ‘-& P = “'\ \ O S| B3 1
J  Adult mortality A | w (. w |- \—’ - | - |-
6 Young produced 0| © O O @) O O @) O 'O
Adult mortality (- L - |- . L _ | — [
7 | Young produced V) 2. : i S Y o (@) o) § 1
Total young produced .3 o ' q | 1] ’2*\0 1 ' 8 12 ¥e)
Final Adult Mortality - \ .- L A I -
Note: Adult mortality (L = live, D = dead), SB = split brood (single brood split between two days), CO = carry over (offspring
carried over with adult during transfer). -
Concentration:
% Mortality: 07
Mean Offspring/Female: 9s
% Reduction from Control: | 7o.| %




Environmental Testing Solutions, Inc.
Verification of Ceriodaphnia Reproduction T otals ‘

Page 97 of 101

1000-mg NaCVL
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Environmental Testing Solutions, Inc.

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

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

Test number:  CdNaCICR #69 ,
Test dates: December 04-11, 2007 Reveiwed hy: /VW
| . _ 7
Concentration Replicate number Survival | Average reproduction Coefficient of | Percent reduction from .
(mg/L NaCl) 1 2 3 4 5 s . 8 0 10 ) (offspring/female) variation (%) control (%)
" Control 32 34 33 30 33 32 29 34 31 30 100 31.8 5.5 Not applicable
600 36 33 35‘ 35 30 31 32 - 32 34 30 100 328 6.6 3.1
800 033 31 31 31 35 30 34 » 34 29 31 100 31.9 6.2 -0.3
1000 29 32 31 30 - 31 25 33 27 28 29 - 100 29.9 6.2 6.0
1200 18 21 15 12 9. 14 14 15 13 . 13 100 14.4 22.7 54.7
1400 13 10 "9 11 11 10 ‘ 1 8 12 10 100 9.5 34.8 70.1
Dunnett's MSD value: MSD = 'Minimum Significant Difference -

PMSD:

PMSD = Percent Minimum Significant Difference

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

mgmﬁcanl in a whole effluent toxicity test.

Lower PMSD bound detcrrnmed by USEPA (10uh percenn]e) =13%.
Upper PMSD bound determined by USEPA (90‘h percentile) = 47%.

Lower and upper PMSD bounds were determined from the 10th and 90th percentxle respectively, of PMSD data from EPA's WET Imerlabomtory

Variability Study (USEPA, 2001a; USEPA, 2001b).

USEPA. 2001a, 2001b. Final Report: Interlaboratory Vanabmty Study of EPA Short-term Chronic and Acute W'hole Efftuent Toxicity Test Methods, Volumes 1 and 2- Appcndlx EPA-821-B-01-004 and EPA-821-B-01-005.
US Environmental Protection Agency, Cincinnati, OH.
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Environmental Testing Solutions, Inc.
‘ Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  12/4/2007 Test ID: CdNaCICR Sample 1D: REF-Ref Toxicant
End Date: 12/11/2007 Lab ID: ETS-Envir, Testing Sol. . Sample Type: NACL-Sodium chloride
Sample Date: : Protocot: FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: ) ' ) ' :
Conc-mg/L 1 2 3 4 -5 6 7 8§ . 9 10
D-Control 32.000 34.000 33.000 30.000 33.000 - 32.000 29.000 34.000 31.000 30.000
600 36.000 33.000 35.000 . 35000 - 30.000 . 31.000 32.000 32.000 34.000 30.000
800 33.000 31.000 31.000 31.000 35.000 30.000° 34000 34.000 29.000 31.000
- 1000 ©29.000 32.000 31.000 30.000 31.000 - 25.000 33.000 27.000 28.000 29.000
1200 18.000 21.000 15.000 12.000 - 5.000 14.000 14000 = 15.000 13.000 13.000
1400 13.000 10.000 9.000 11.000 11.000 10.000 1.000 8.000 12.000 10.000
Transform: Untransformed 1-Tailed Tsotonic )
Conc-mg/L Mean N-Mean Mean Min Max CV% 'N t-Stat Critical’ MSD Mean N-Mean
D-Control 31.800 1.0000 31.800 29.000 34.000 5.507 10 . _ 32.300 1.0000
600 32.800  1.0314 32.800 30.000 36.000 6555 10 0905 2287 2.528 32.300 1.0000
800 31.900 1.0031 31.900 29.000 35.000 6.173 10 -0.090 2.287 2.528 31.900 0.9876
1000 29.900 0.9403 29.900 27.000 33.000 6.197 10 1.719° 2.287 2.528 29.900 0.9257
*1200 14.400 0.4528 14400 - 95.000 21.000 22728 - 10 15.741 2287 2.528 14.400 0.4458
*1400 9.500 0.2987 9.500 1.000 13.000 34.824 10 20.174 2.287 2.528 9.500 0.2941
Auxiliary Tests . Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) _ 0.66751724 1.035 -0.4971278 2.37645227
Bartlett's Test indicates equal variances (p = 0.19) ©7.37160444 15.0862722 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE - F-Prob df
Dunnett's Test , 1000 1200 1095.44512 2.52762202 0.07948497 106259  6.10925926 5.3E-32 5,54
Treatments vs D-Control . : .
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL Skew
1COs 9215 60.3770384 781.022523 1006.55043 -0.4592
[C10 1010.70968 139162817 967.482909 1025.43088 2.1844 -
IC15 1031.54839 7.70863446 1015.09719 104589372 -0.3276
IC20 1052.3871  7.3164753 1037.01044 106580062 -0.2733
IC25 1073.22581 7.32317592 1058.07312 1086.73913 -0.1340
IC40 113574194 9.47972383 1118.60057 1155.0747 = 0.3823
1C50 1177.41935  12.637724 1158.20347 1208.08873 0.8224

12-04-07



Environmental Testing S.olutionS, Inc.

)
o
[51s}
(4]
Ch
<
5
[82Y

Species: Ceriodaphnia dubia

Daily Chemistry:

CdNaCLCR#: A

Day
0 1 2
Analyst
Concentration Parameter : : .
pH (5.U.) 1£5 7 [E
DO (mg/L) 549 3 7
CONTROL Conductivity U i
. T j ]“i
{pmhos/cm). s
Alkalinity -
(mg CaCO,/L) S
Hardness
(mg CaCO4/L) AT :
T ture
(oér;lpm w b | 249 WS
H (S.U.) NETG | Al | Gl
DO (mg/L) 3.8 s 1 95
600 mg NaCVL Conductivity . ey = .
(umhos/cm) 1340 2] [HLO
Temperature L
°C) P M | T 2.1
pH (S.U.) 26w | el | ek
_ DO (mg/L) 5.9 25 1 45
800 mg NaCl/L Conductivit e ‘ e
: ¢ : (;1mhos/cm)y Jo HO 1350
Temperature )
(OC) P 'L“\-b ' 1"’! '_‘ 1“ 'e )
pH (S.U) 7 £ 29 330 _
DO (mg/L) 3.9 925 | Qi }
1000 mg NaClV/L | Conductivit 1 . )
e | (umhos/cm) ’ ZO e 220
Temperature ‘
oy Wl | 299 | A6
: — IpHGU) A e (o IREY)
s DO (mg/L) 2:€ 9.5 Y
1200 mg NaCl/L | Conductivity °r oy o
(pmhos/cm) it 540
Temperature ’
oy 246 | 250 | 24.7
pH (S.U.) ) 8¢ 295 | 795
DO (mg/L) 349 25 2.5 .
1400 mg NaCl/L | Conductivity o o
¢ (pmhos/cm) P IO A0
Temperature
| Oy M6 | 242 | 247 241 | 24
0 -] Conductivit . , ; o A (AT '
ST CK (pn?h(;ls/clm)y /7500 - M—_—{L. S el
Initial ||  Final initial | Final Initial -
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Environmental Testing Solutiens, Inc.

Page S of 6

Species: Ceribdaphnia dubia

CdNaCLCR #: _{(P1

usicnf

pmeamen .
Concentration

Analyst

Parameter

CONTROL

pH (S.U.)

DO (mg/L)

“Conductivity

(umhos/cm)

Alkalinity -

| (mg CaCOy/L)

Hardness
{mg CaCO4/L)

Temperature

)

24.%

A

600 mg NaCl/L

pHES.U) -

1. %

DO (mg/L)

R

Conductivity
(pmhos/cm)

519

Temperature

&)

24.&

800 mg NaCl/L

pH(S.U)

.95

DO (mg/L)

80

Conductivity
(pmhos/cm) -

11180

Temperature

&)

27

M5

Mo

1000 mg NaCl/L.

pH (S.U),

-1 MM

- O

1494

DO (mg/L)

e .O~=

Conductivity
{(umhos/cm)

ALY

Temperature

&9)

24

2140
M

.02

1200 mg NaCVL

PH (S.U.)

.96

DO (mg/L)

2.4

Conductivity
{pmhos/cm)

2010

Temperature

4]

2.7

19¢

». 2A:D
Y

1400 mg NaCl/L

pH (S.U)

.95

DO (mg/L)

&.|

Conductivity
(pmhos/cm)

e |

Temperature

O

.7

STOCK

Conductivity
(pmhos/em)

—4d

Paoe 101 of 101

i
("
i
:
a
s
s
:
:
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PERMITTEE NAME/ADDRESS ° (Include Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

Form Approved.

Name ___TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004.
Address P.O.BOX2000 __ _ _ —
—  _T(NTEROFFICESB2A) __ __ _ __————/— TN0026450 103 G F-FINAL _
______ _SODDY-DAISY _TN37384 __  _ . PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility_ _TVA-SEQUOYAHNUCLEARPLANT - T
Locaion _HAMILTONCOUNTY MONITORING KPERIOl{) - EFFLUEN

YEAR | MO [ DAY YEAR | MO [ DAY :

*** NO DISCHARGE kol
ATTN: Stephanie A. Howard From| 07 ] 12 ] 01 | To| 07 | 12 | 31 e ] o
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE((:)L;ENCY SAMPLE
: . EX | anavsis | TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM CUNITS
PH MEASSASARPér\EAENT Jekkodok ok ke *kkhk Tk ke - 75 U 87 12 0 13731 GRAB
00400 1 0 0 o PERMIT ™ oo - 6.0
EFFLUENT GROSS VALUE REQUIREMENT- INIMUM: -]
SOLIDS, TOTAL SUSPENDED SAMPLE [
. o MEASUREMENT _ 26

00530 1 0 O - ~PERMIT - LBS/DY

EFFLUENT GROSS VALUE

" REQUIREMENT’

OIL AND GREASE

SAMPLE

MEASUREMENT 26
00556 - 1 0 O . PERMIT, LBS/DY [f MGIL
EFFLUENT GROSS VALUE IRE : 4 OAVG 7 i :
FLOW, IN CONDUIT OR THRU SAMPLE 03 ek ek ke ****:k*** TEEEAEEN o 0 31/ 31 TOTALZ
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

) SAMPLE
MEASUREMENT

SAMPLE
| MEASUREMENT

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

TELEPHONE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER i . d DATE
direction or supervision in accordance with a system designed to assure that qualified personnel & C‘ A
Timothy P. Cleary properly gather and evaluate the information submit:jed‘ Based on my inquiry of the person or aml (A - ‘ g

persons who manage the system, or those persons directly responsible for gathering the incipal Environmental Engineer )

Site Vi L information, the information submitied is , to the best of my knowledge and belief, true, Principa 9 423 843-6700 08 01 14

ite Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE )
i information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR! MO DAY
TYPED OR PRINTED : CODE

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1of 1



PERMITTEE NAME/ADDRESS

(Include Facility Name/Location if Different)

TVA - SEQUOYAH NUCLEAR PLANT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

°

Form Approved.

Neme __TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT - (OMR) o0 o) OMB No. 2040-0004
Address | _P.0.BOX2000 _ . . ' ’
— (NTEROFFICESB2A T 3 TN0026450 107 G| F-FINAL
_____ . _SODDY-DAISY _TN37384 __ _ | PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facility __TVA - SEQUOYAH NUCLEARPLANT '
Location _HAMILTONGOUNTY - I MONITOIRING PERIOD l EFFLUENT
- YEAR MO DAY MO DAY g
: *»** NO DISCHARGE | XX ***
ATTN: Stephanie A. Howard From| 07 | 12 | 01 | To| 12 | 31 e o
- . NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%EENCY SAMPLE
. . EX ANALYSIS TYPE .
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE: MAXIMUM UNITS
PH SAMPLE Ak kdkRhE Fkkkkk kR - Tk KA 12
MEASUREMENT
00400 1 0 0 - su
EFFLUENT GROSS VALUE Siranest :
SOLIDS, TOTAL SUSPENDED “SAMPLE [P [N " [ [ 49 .
MEASUREMENT .
00530 1 0 0 sk MGIL
EFFLUENT GROSS VALUE R A o ¥ T
OIL AND GREASE SAMPLE Tkk ok kk e " Kokkkk AR E P 19
MEASUREMENT
00556 1 0 0 ok MG/L
EFFLUENT GROSS VALUE
PHOSPHORUS, TOTAL (AS P) SAMPLE ek e ek kA KkkkKKKK . K de Kk ke kK Ak kKRR KK 19
- MEASUREMENT
00665 1 0 0 . b MG/L
"EFFLUENT GROSS VALUE
COPPER, TOTAL (AS CU) SAMPLE . FokkHd Rk By N - T 19
. MEASUREMENT
01042 1 0 0 e MG
EFFLUENT GROSS VALUE - e G
IRON, TOTAL (AS FE) SAMPLE Kk kA Ak - " PR [P, 19
MEASUREMENT
01045 1 0 0 Hokkk : MG/L
EFFLUENT GROSS VALUE : DAILY:MX:
FLOW, IN CONDUIT OR THRU SAMPLE 03 KKk hh [ ek kkdkkk .
TREATMENT PLANT MEASUREMENT
50050 1 0 0 MGD 7
EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

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

Mrphanc (1 {orad

Principal Environmental Engineer

TELEPHONE

DATE

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

423 843-6700 08 | 01 14-
AREA NUMBER |YEAR| MO | DAY
CODE |

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

AN

Previous editions may be used

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

Form Approved.

- R T NG REPORT (DMR} -
Neme __ _TVA _S@U_OEH_NHCLEAR_EL_AE - DISCHARGE MONITOR! (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 _ .- _ . - .
_ _ (NTEROFFICESB-2A) TN0026450 ' 110 G| F-FINAL -
- _SODDY-DAISY  _TN37384 - PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facilily _TVA- SEQUOYAH NUCLEARPLANT
Location HAMILTONGOUNTY . , MONITORING PERIO EFFLUENT
YEAR MO DAY YEAR MO DAY
: *** NO DISCHARGE
ATTN: Stephanie A. Howard From| 07 |12 | 01 | To|l 07 | 12 | 31 _ . [xx] . o
] i NOTE: Read instructions before compieting this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
- EX ANALYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
TEMPERATURE’ WATER DEG. SAMPLE Kk kkk ok Rk Hekkkkk kK dekdekkkk ok dekdekdok Kk 04
CENTIGRADE MEASUREMENT 04 .
00010 Z 0 0 DEG C DEGC
INSTREAM MONITORING L i
PH . SAMPLE Aekk ek ke L kkkkkkokE N hkk ko kk 12
MEASUREMENT
00400 1 0 0 bk Su
EFFLUENT GROSS VALUE o b _ :
SOLIDS, TOTAL SUSPENDED SAMPLE R F—— N F——— r—— 19
- MEASUREMENT
00530 1 0 0 . MGIL
EFFLUENT GROSS VALUE R s e ; : EON G
OIL AND GREASE SAMPLE R ek kK ek N ek ek ek [ —— 19
’ MEASUREMENT : R e
00556 1 0 0 | MGIL
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU SAMPLE 03" Fk kK kKK Yok desk ok ek * ko kkk ke "
TREATMENT PLANT MEASUREMENT
50050 1 .0 0 MGD
EFFLUENT GROSS VALUE O'AV. , } '
CHLORINE, TOTAL RESIDUAL SAMPLE [P PRI - [ Ckkkok Rk 19
MEASUREMENT

50060 1 0 O
EFFLUENT GROSS VALUE

Kwekk

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

| 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 submiitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Odlorood

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
"OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423  .843-6700 08 01| 14
AREA NUMBER YEAR|{ MO | DAY
CODE .

"COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here}

No' Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



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

Name ___TVA - SEQUOYAH NUt

Address P.0O. BOX 2000
{(INTEROFFICE SB-2A)

— ____”SODDY-DAISY___TN3

Fagity_

Location  HAMILTON COUNTY

ATTN: Stephanie A. Howard

TVA - SEQUOYAH NUCLEAR PLANT

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR
DMR)
DISCHARGE MONITORING REPORT (! ) (SUBR 01)
TN0026450 | 110 T | F-FINAL

PERMIT NUMBER | | DISCHARGE NUMBER

! MONITORING PERIOD . EFFLUENT
- |year] mo | pav ] YEAR | MO | DAY

From| 07 | 12 | 01 | To| 07 | 12 | 31

RECYCLED COOLING WATER

Form Approved.
OMB No. 2040-0004

** NO DISCHARGE

NOTE: Read instructions before completing this form.

EFFLUENT GROSS VALUE

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION } NO. FRE%L;ENCY SAMPLE
' . BX | anavsis | TYFE
) ) . AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
{C25 STATRE 7DAY CHR SAMPLE R e Kk ek kK . ko kkk K Ak kkkkkkkk 23
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 Fexdedk Ak *kk DC— PERCENT
EFFLUENT GROSS VALUE 5 R . A - .
1C25 STATRE 7DAY CHR ~ SAMPLE *edk kKKK [P " Sekkdkk ok JR—— 2
PIMEPHALES MEASUREMENT
TRPEC 1 0 0 boioiold Fawkxskx " 1 PERCENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

MWQ%@J

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |i Certify under penalty of law that this document and all attachments were prepared under my [ TELEPHONE DATE
- direction or supervision in accordance with a system designed to assure that qualified personnel =
Timothy P. Cleary 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 Princi nvironmental Engineer - -
Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, . cipal E onme 9 423 843-6700 08 01 14
ite {Ce residen accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE .
information, including the possibility of fine and imprisonment for knowing violations. . OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED . ] . CODE
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reférence all attachments here) ~
No Discharge this Period ‘
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1



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

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

____________________ (SUBR 01)
Address _PO.BOX2000 _ T T i

(NTEROFFIGESBZA T T . . TN0026450 116 G | F-FINAL
... :_SODDY-DAISY _TN37384 PERMIT NUMBER DISCHARGE NUMBER| BACKWASH

Form Approved.

OMSB No. 2040-0004

Location _HAMILTONCOUNTY " - MONITORING PERIO EFFLUENT ,
YEAR | MO DAY YEAR | MO DAY
A ’ : *** NO DISCHARGE e
ATTN: Stephanie A. Howard From| 07 | 12 | 01 To| 07 | 12 | 31 ' - ) D N
' ) . . i : NOTE: Read instructions before completing this form.
PARAMETER . . QUANTITY OR LOADING " QUALITY OR CONCENTRATION ' NO. |FREQUENCY| SAMPLE
v . - BX | anatveis | TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
DEBRIS, FLOATING (SEVERITY) SAMPLE P—— HxA xR [ e K x 0 oA o | 1/31 | visuaL
MEASUREMENT . : . .
01345 1 -0 0 hrex PASS=0
EFFLUENT GROSS VALUE SRR i : FAIL=1. 2ERMIT:
OIL AND GREASE VISUAL SAMPLE | kkkkkkkk 0 . - T [RI—— N 0 17131 VISUAL
MEASUREMENT | » _ 94

84066 1 0 0
EFFLUENT GROSS VALUE

YES=1
NO=0

213

VIS

SAMPLE : .
MEASUREMENT ‘ :

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT-

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my R TELEPHONE DATE B
direction or supervision in accordance with a system designed to assure that qualified personnel . O( e ‘
Timothy P. Cleary properly gather and evaluate the information submitted. Based on my inquiry of the person or QML -
. persons who manage the system, or those persons directly responsible for gathering the oy i 3
. . . information, the information submitted is , to the best of m;knoMedge and belief, true, Principal Environmental Engmeer 423 843-6700 08 01 14

Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting faise SIGNATURE QF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY

TYPED OR PRINTED ’ . CODE | -

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.

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

Page 1 of 1



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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) . MAJOR

Form Approved.

Name __TVA-SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address  PO.BOX2000 _ ’
__ _ _NTEROFFICESB-2A) . T ——— TN0026450 117 G F - FINAL
_ . _SODDY-DAISY . TN37384 - - PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facllity ' _TVA - SEQUOYAH NUCLEARPLANT
Location | _HAMILTON COUNTY . MONITORING PERIOD EFFLUENT
YEAR] MO | DAY YEAR | MO_| DAY
. . *** NO-DISCHARGE e
ATTN: Stephanie A. Howard From| 07 | 12 | 01 Tojl 07 |12 | 31 _ _ D o
; ; NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO.”[FREQUENCY| SAMPLE
r : ' — EX | anaLvsis | TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
DEBRIS, FLOATING (SEVERITY) SAMPLE —— — . Prr— B I 0 | 1/31 | VISUAL
. .| MEASUREMENT - C- 9A ’
01345 1 0 0 PERMIT .7 Cowesxarx 0 DEPOR PASS=0 i SEE . |- VISUAL
EFFLUENT GROSS VALUE - REQUIREMENT s | -MO.TOTAL | FALET . o
OIL AND GREASE VISUAL . SAMPLE L S ] O *hkkkkkk *k ke kK kK dekkk kA k e 0 1/ 31 VISUAL
- . MEASUREMENT 94

84066 1 0 O
[EFFLUENT GROSS VALUE

ekik

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE .
MEASUREMENT

SAMPLE
MEASUREMENT

Timothy P. Cleary

Site Vice President

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

! Certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the'information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
"|information, the information submitted is , to the best of my knowledge and belief, true,

accurate, and complete. | am aware that there are significant penaities for submitting false

Hiphuue Odlros

. Principal Environmental Engineer

TELEPHONE DATE

SIGNATURE OF PRINCIPAL EXECUTIVE

423 843-6700 08 01 14

: information, including the possibility of fine and imprisonment for knowing violations. E R AUTHORIZED AGENT AREA R YEAR
YPLD OR PRINTED OFFICER OR AU : e NUMBE E l MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.
EPA Form 3320-1 (REV 3/99) Page 1 of 1

Previous editions may be used



PERMITTEE NAME/ADDRESS ?Incluge Facility Name/Location if Different)

. DISCHARGE MONITORING REPORT (DMR)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR

Form Approved.

EFFLUENT GROSS VALUE

“REQUIREME

Name _-TVA-SEQUOYAH NUCLEARPLANT (SUBR 01) OMB No. 2040-0004
Address_ PO BOX2000 T T g
o NTEROFFICESBIAI T TN0026450 118 G| F-FINAL
. SODDY-DAISY _TN37384 _ _ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facilty___TVA - SEQUOYAH NUCLEARPLANT : -
Location HAMHTONCOUNTY _ . » MONITORING PERIOD EFFLUENT
YEAR MO DAY YEAR MO DAY
: : ; - : *** NO DISCHARGE XX | ***
ATTN: Stephanie A. Howard From 07 | 12 | 01 | To| 07 | 12 | 31
NOTE: Read instructions before compieting this form.
PARAMETER" QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
) EX TYPE
. "AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

OXYGEN, DISSOLVED - (DO) SAMPLE dkkkhk kK Kok K dkokk keok - dkkkdkkk Fook ok ke k ok .

MEASUREMENT ’ B 19
00300 1 0 0 o RERMIT Fkkk MG/L
EFFLUENT GROSS VALUE pchabcuinky A AILY:-MN - (e '
SOLIDS, TOTAL SUSPENDED SAMPLE sk Kok ok ek ke " KRk kkkkk ek kkkkkk

- N MEASUREMENT 19

00530 1 0 0 ek ookl MGIL
EFFLUENT GROSS-VALUE ST : )
SOL|DS’SETTLEABLE SAMPLE PrE—— Hokk kK kkok - ok k&K k ek g ok ko kK

MEASUREMENT . 25
00545 1 0 0 5 PERN il MLIL

FLOW, IN CONDUIT ORTHRU

TREATMENT PLANT -
50050 1 0 ‘0

SAMPLE

MEASUREMENT |

03

MGD

Tk

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

Timothy P. Cleary

Site Vice President

TYPED OR PRINTED

| Certify under penaity 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
propedy gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is , to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

Ugphance O dlnoed

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE

OFFICER OR AUTHORIZED AGENT

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

During this reporting period, there has been no flow from the Dredge Pond other than that resulting from rainfall.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

TELEPHONE DATE
423 843-6700 08 01 14
AREA NUMBER YEAR! MO | DAY
CODE :
Page 1 of 1





