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

August 11, 2005

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

Afttention: Mr. Chip Hannah
Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR JULY
2005

Enclosed is the July 2005 Discharge Monitoring Report for Sequoyah Nuclear Plant.
Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

J. Randy Douet

Site Vice President

Sequoyah Nuclear Plant

Enclosure
cc (Enclosure):
Chattanooga Environmental Assistance Center
Division of Water Poliution Control
State Office Building, Suite 550
540 McCallie Avenue

Chattanooga, Tennessee 37402-2013 j: E Z

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

Prnfed on recycled paper



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 _ __
o (INTEROFFICESB2A} _ . __ __ _ __ _ _ —— TN0026450 101 G F - FINAL
——__SODDY-DAISY __TN37384 _ _ __ __ ____ ____ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fadiiy__ _TVA-SEQUOYARNUCLEARPUANT __ _ EFFLUENT
Location HAMILTONCOUNTY _ . _ AONITORING PERIOQ
YEAR | MO DA EAR | MO DAY, ~+ NO DISCHARGE D e
: From| To
ATTN: Stephanie A. Howard om{ 05 07 01 05 07 31 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING ) QUALITY OR CONCENTRATION té(’)( FRE%l’J:ENCY SATl\cl;EE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNTTS ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE P Addhhddd v ERARAARR AR 30.0 04 0 31/31 |MODELD
CENTIGRADE MEASUREMENT
00010 Z2 0 O DEG.C. 1 CK REQ:
INSTREAM MONITORING R A s K v 25 . j . a
TEMPERATURE, WATER DEG. SAMPLE ShRhhhhh Ty . WRAAAARE AR 42.8 04 ‘|RCORDR
CENTIGRADE MEASUREMENT ]
00010 1 0 O o PERMIT % AR T wave DEG.C, | +SEE}7}|:CKREQ
EFFLUENT GROSS VALUE e R b R
PH SAMPLE AAAARERS o 2
MEASUREMENT
00400 1 0 0 “'< ) PERM‘T)J&“; he i P sU
EFFLUENT GROSS VALUE {REQUIREMENT H| e
SOLIDS, TOTAL SUSPENDED SAMPLE hARRRbE NRERENRE R 19
MEASUREMENT
00530 1 0 © A5 PERMIT. Ly ~ 1A RARIRINR 2T L MGL
EFFLUENT GROSS VALUE "359”"\'35-;“45, I e
OIL AND GREASE SAMPLE [P YTy . "
MEASUREMENT
00556 1 0 O bl MGIL
|EFFLUENT GROSS VALUE R, W R b ; B¥ A i ! b
FLOW, IN CONDUIT OR THRU SAMPLE PE——— 1577 03 whRRERE hhhwrhhy - 0 | 31/31 |RCORDR
TREATMENT PLANT MEASUREMENT .
50050 1 0 O - PERMIT 2 205 MGD b ¥ _RCORD
EFFLUENT GROSS VALUE Fabc iAo
CHLORINE, TOTAL RESIDUAL SAMPLE " 19
MEASUREMENT
50060 1 0 O -;"[LPERMIT»“ o[ REUA RARRARRE G 25 : L AR ARRAR ey B Ay 1 MGIL
IEFFLUENT GROSS VALUE ; . . T\
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [ Gerlly under poralty of faw thal s document and all siachments wore propared undor oy R TELEPHONE DATE
direction or supervision In accordancs with a system designed to assure that qualified personne! /4 6‘ a J
. Randy Do S s sy e S UploAce
‘ an em, or ons di respons 8 :
Site Vice President Eformation, the Infarmation subrited 1, 14 e bast ofry kncwledge ard bael, 1, Principal Environmental Engineer | 453 g43.6700 | 05 | 08 | 10
1@ Vice Fresiden accurale, and complete, | am aware that thers ere significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED GRPRINTED information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREIE NUMBER YEAR| MO | DAY
COD

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Refarence all attachments here)
No closed mode operation. CCW data for July 2005 is attached. Veliger monitoring information is attached.

EPA Form 3320.1 (REV 3/99) Previous editions may be used Page 1 of 2



CCW TRENCH

Date/Time Collected Extractable Petroleum Hydrocarbons Analysis Date/Time Analyst Method

07/01/2005 0720 < 0.5 mg/L 07/06/2005 2317 JBR EPA80158

CCW CHANNEL

Date/Time Collected Extractable Petroleum Hydrocarbons Analysis Date/Time Analyst Method

07/01/2005 0715 < 0.5mg/L 07/06/2005 2239 JBR EPA8015B




Sequoyah Inplant Sampling

Mean # of Water Mean# of Water

Sample Date s % Settlers Temp. SampleDate Asfatic  Temp. LOCATION SUB LOCATION SAMPLE COLLECTED BY
ZMim (c) Clamsim’ _ ('C) TYeE
04/01/2005 0 0 14 04/01/2005 29 14 INPLANT inplant Raw Water QUANT Dick Adcock
04/06/2005 0 0 13  04/06/2005 81 13 INPLANT Inplant Raw Water QUANT Dick Adcock
04/08/2005 0 0 14 04/08/2005 54 14 INPLANT Inplant Raw Water QUANT Dick Adcock
. 04/13/2005 0 0 16 04/13/2005 106 16 INPLANT Inplant Raw Water QUANT Dick Adcock
04/15/2005 0 0 16  04/15/2005 0 16  INPLANT Inplant Raw Water QUANT Dick Adcock
06/23/2005 432 50 25 06/23/2005 154 25 INPLANT Inplant Raw Water QUANT Dick Adcock
06/24/2005 162 80 25 06/24/2005 30 25 INPLANT Inplant Raw Water QUANT Dick Adcock
06/29/2005 290 80 26 06/29/2005 168 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/01/2005 318 100 27 07/01/2005 127 27 INPLANT Inplant Raw Water QUANT Dick Adcock
07/06/2005 0 0 26 07/06/2005 677 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/08/2005 122 29 26 07/08/2005 1132 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/13/2005 51 33 26 07/13/2005 998 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/15/2005 0 0 26 07/15/2005 186 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/20/2005 38 50 26 07/20/2005 303 26 INPLANT Inplant Raw Water QUANT Dick Adcock
07/22/2005 0 0 27 07/22/2005 100 27 INPLANT Inplant Raw Water QUANT Dick Adcock
07/27/2005 143 100 27 07/27/2005 341 27 INPLANT Inplant Raw Water QUANT Dick Adcock
07/28/2005 488 100 27 07/28/2005 627 27 INPLANT Inplant Raw Water QUANT Dick Adcock
07/29/2005 90 20 27 07/29/2005 663 27 INPLANT Inplant Raw Water QUANT Dick Adcock

08/03/2005 0 0 27 08/03/2005 500 27 INPLANT Inplant Raw Water QUANT Dick Adcock



quoyah Forebay Sampling

Water Mean# of Water NOTES: %
mple Date Mezz',:," % Settlers Temp. SampleDate  Asfatic  Temp. :;?;'t';i LOCATION Logl‘\{?ION s;\_:s{n:é.e COLLECTED BY
e clamsim® () Gram _
116/2005 0 0 7.9 02/16/2005 0 7.9 0 Outside Plant Forebay Quant S Jones-Brier, J Justice
/23/2005 0 0 8  02/23/2005 0 8 0 Outside Plant Forebay Quant S Jones-Brier, J Justice
1/28/2005 0 0 7  02/28/2005 54 7 0 Outside Plant Forebay Quant S Jones-Brier, Chris Coe
i/07/2005 0 0 7  03/07/2005 82 7 0 Outside Plant Forebay Quant S Jones-Brier, Chris Coe
i/15/2005 V] 0 10  03/15/2005 122 10 0 Outside Plant Forebay Quant S Jones-Brier, Chris Coe
1/21/2005 0 0 10 03/21/2005 105 10 0 Outside Plant Forebay Quant S Jones-Brier, Chris Coe
1/29/2005 0 0 12  03/29/2005 101 12 0 Outside Plant Forebay Quant S Jones-Brier, Chris Coe,JRigsby
}/05/2005 0 0 13 04/05/2005 525 13 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
}/07/2005 0 0 14  04/07/2005 252 14 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
3/04/2005 0 0 17  05/04/2005 0 17 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
3/09/2005 0 0 18 05/09/2005 632 18 60% Outside Plant Forebay Quant S Jones-Brier, J Rigsby
3/12/2005 0 0 18 05/12/2005 549 18 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
3/17/2005 43 50 23 05/17/20056 106 23 0 Outside Plant Forebay Quant J Rigsby, M MacCarroll
3/19/2005 31 50 21 05/19/2005 299 21 33% Outside Plant Forebay Quant S Jones-Brier, J Rigsby, MacCarroll
3/23/2005 579 50 20 05/23/2005 22 20 0%  Outside Plant Forebay Quant S Jones-Brier, J Rigsby
5/26/2005 242 50 20 05/26/2005 61 20 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby, MacCarroll
5/30/2005 1530 26 22 05/30/2005 1831 22 66% Outside Plant Forebay Quant S Jones-Brier, J Rigsby
5/02/2005 1344 30 22 06/02/2005 1989 22 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
3/07/2005 240 40 23 06/07/2005 613 23 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
5/09/2005 192 40 24 06/09/2005 425 24 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby, MacCarroll, Shaffer
5/13/2005 236 42 24 06/13/2005 928 24 0 Outside Plant Forebay Quant J Rigsby, M MacCarroll
5/15/2005 78 33 245 06/15/2005 2491 245 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
5/23/2005 0 0 24 06/23/2005 171 24 0 Outside Plant Forebay Quant W, Alien
5/24/2005 0 0 24 06/24/2005 784 24 0 Outside Plant Forebay Quant W. Allen
5/27/2005 0 0 24 06/27/2005 305 24 0 Outside Plant Forebay Quant W. Allen
5/30/2005 0 0 24 06/30/2005 0 24 0] Outside Plant Forebay Quant W. Allen
7/25/2005 24 100 27 07/25/2005 1205 27 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby
7/28/2005 0 0 27 07/28/2005 0 27 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby, M Wallus, G Shaffer, M A
8/01/2005 28 100 28 08/01/2005 1505 28 0 Outside Plant Forebay Quant S Jones-Brier, J Rigsby



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) * OMB No. 2040-0004
Address PO BOXZOOO e
o (INTEROFFICESB2A) ____ __ __ __ "~ — TN0026450 101 G F - FINAL
_SODDY-DAISY _ _TN37384 __ __ __ __ ______ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fadlity__ _TVA-SEQUOYAHNUGLEARPLANT ___
Location _r_«A_MIL_I.o_u_COUNTY N IONITORING_PERIQ EFFLUENT
YEA MO DA EAR | MO DA' o -
NODISCHARGE [ ] *
. From| 05 | 07 | 01 To| 05 | 07 | 31
ATTN: Stephanle A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. |FREQUENCY| SAMPLE
Ex ANﬁ(\)fYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
TEMPERATURE - C, RATE OF SAMPLE et 22 hbbbdtd . hdaiduiaodoted AERRRERE 0.2 62 0 31/31 | CALCTD
CHANGE MEASUREMENT )
82234 1 0 O il Shad e R D 011 DEG C HR | {30 \
|EFFLUENT GROSS VALUE ‘ B i o 3 ‘
TEMP. DIFF. BETWEEN SAMP, & 04 0 31731 | CALCTD
UPSTRM DEG.C
00016 1 S O DEG.C. [ ONTIN | CALCTD:
EFFLUENT GROSS VALUE s, et | § DA A : °
BORON, TOTAL SAMPLE ARE AR R
MEASUREMENT 19
01022 1 0 O - PERMITq~ 55 53417 “***f**”“ A G4 ) : o) P > szl MGIL
EFFLUENT GROSS VALUE ' e R
SAVPLE
SAMPLE B
SAMPLE
MEASUREMENT
11k PERMIT: G20 i
H REQUIREMENT ¥
ATHIICT e b
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER (| Certify under penatty of law that this document and all attachmants wera prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that quatified personnel /J W 0(
J. Randy Douet properly &a:er and cvu:::ato :he hfog;aﬂon tubmmde‘dm.g};sod on miyb ':w':ulryof the person or ;
persons man or 38 ons S| or gath the 3
Site Vice Presid ormation, e Iamaton scbmited . 15 e bets o vy keotedge are et e Principal Environmental Engineer | 453  g43.6700 | 05 | 08 | 10
ite Vice President accurate, and complete. | am awars that thers are significant penalties for submitting false
nf f ! 4 SIGNATURE OF PRINCIPAL EXECUTIVE
formation, including the possibllity of fine end imprisonment for knowing viclations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

The following Injections occured: 1. PCL-222 Copolymer (max. calc. conc. was 0.019mg/L-limit 0.2mg/l) 2. PCL-222 Phosphate (max. calc. conc. was 0.054mg/L-limit 0.2mg/L) 3. Blodetergent 73551
(max. cale. conc. was 0.014mg/L-limit 2.0mg/L) 4, H-150M (max. calc. conc. was 0.0369mg/L—limit 0.050mg/L) 5. H-150M (low detection level analytical method was <0.020mg/L-limit 0.050mg/L)

EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 20of 2




PERMITTEE NAME/ADDRESS (Include Facility Name/.ocation if Different)
Name __ TVA SEQUOYAH NUCLEAR PLANT

(SUBR 01)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
DISCHARGE MONITORING REPORT (DMR) OMB No. 2040-0004

Address _P.O_BOX 2000, e e e
o T(NTEROFFICESBA) TN0026450 101 T F - FINAL
——_SODDY-DAISY _TN37384 __ __ PERMIT. NUMBER DISCHARGE NUMBER| BIOMONITORING FOR QUTFALL 101
Fadilty__ _TVA - SEQUOYAH NUCLEAR BIANT
Location _HAMILTONGOUNTY _ __ __ _ _ __ __ ——— 1ONITQRING PERIQ EFFLUENT
YEAR | MO | DAY YEAR | M DAY
** NODISCHARGE [ ] **
. From 0 01 | Tol 05 | 07 | 31
ATTN: Stephanie A. Howard 05 7 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gENCY sw;’tée
EX
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
1C25 STATRE 7DAY CHR SAMPLE LTI Ahhkhdkd . >100 whRAAAen . : 0 110 COMPOS
CERIODAPHNIA MEASUREMENT a3
TRP3B 1 0 O seie PERCENT |- .|COMPOS
EFFLUENT GROSS VALUE ‘
1C25 STATRE 7DAY CHR SAMPLE A s . 23 0 110 COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O e PERCENT -|{COMPOS
EFFLUENT GROSS VALUE

SAMPLE

SAMPLE

SAMPLE

SAMPLE —
MEASUREMENT

5 NS

%55 PERMIT 2
REQUIREMENTu %

'\). AR ML e ITT (B

SAMPLE
MEASUREMENT

4-"..

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER (! Certify under penatty of law that this document and ell attachments were prepared under my . TELEPHONE DATE
direction of supervision in accordance with a system designed to assure that qualified personnel MM a
J. Randy Douet properly mher ond e?‘l:ale the information submitted. Based on my'hquiryof the person or ¢
|persons manage the system, or those persons directly responsible for gathering the 2
Site Vice President linformation, the information submitted Is , to the best of my knowledge and befief, true, Principal Environmental Englneer 423 8436700 | 05 | 08 | 10
@ vice Presiden w';o:wdm am gware that thor;d are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
ormal ing the possibility of fine and imprisonment for knowing violations,
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT Aé%%AE NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference alf attachments here)
Toxicity was sampled July 17-22, 2005. Report is attached.
EPA Form 3320-1 (REV 3/99) Previous editions may be used Page 1 of 1



August 9, 2005
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, JULY, 2005

Attached are two copies of the subject report for submission to the state of Tennessee and a
copy of the report for your records. The report provides results of compliance testing using
fathead minnows and daphnids. Outfall 101 samples collected July 17-22, showed no toxic
effects to fathead minnows or daphnids. The resulting ICys values for both species were

> 100 percent. Exposure of fathead minnows and daphnids to intake samples resulted in
no significant differences from controls during this study period.

In addition to the routine compliance test, fathead minnows were also tested in Outfall 101
and intake samples which were treated using UV exposure for pathogen removal prior to
introduction of test organisms. Fish pathogens present in intake water have been the
suspected cause of anomalous dose responses and high variability among replicates in
previous toxicity testing at Sequoyah. At the time this study was conducted, mortality was
not demonstrated in minnows exposed to routine compliance samples. Reduction in
growth was statistically significant in UV-treated intake samples.

Call me at (256) 386-2755 if you have any questions or comments following your review of the
report.

(it et

Cynthia L. Russell

Biologist

Environmental Engineering Services- West
CTR 2L-M

Attachment

cc (Attachment):
Files, R&TA, CTR 1B-M

SQN July 2005M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County/ State: Hamilton / Tennessee

3. NPDES Permit #: TIN0026450

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

5. Design Flow (MGD): 3,266

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 2.992.4

8. Outfall Tested: 101

9. Dates Sampled: July 17-22, 2005

10.  Average Flow on Days Sampled (MGD): 1566, 1570, 1569

Report Date: August 9, 2005

11.  Pertinent Site Conditions: H-I3OM molluscicide was injected from July 17-22, 2005.
The dates and times for the H-130M injectior are in the following table. See Appendix B
for complete additional chemical application information durmg the sample collection

period.
Injection Location Date/Start Time (ET) Date/Ending Time (ET)
Essential Raw Cooling Water (ERCW) Train A 07/18/05 @ 0930 07/20/05 @ 1035

12. Test Dates: July 19-26, 2005

13. Test Type: Short-term Chronic Definitive

14. Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)

15. Concentratlons Tested (%): Outfall 101: 10.98, 22.0. 43.9, 72.0. 100.0

Intake: 100.0

Pimephales promelas: UV treated Outfall 101

UV treated Intake: 100.0

16. Permit Limit Endpoint (%): Outfall 101: ICys> 43.9%

:10.98, 22.0,43.9, 72.0, 100.0




17. Test Results: Outfall 101: Pimephales promelas: 1C5 > 100%
Ceriodaphnia dubia: 1Cys>100%

UV treated Outfall 101: Pimephales promelas: IC25 > 100%

18. Facility Contact: Stephanie Howard  Phone #: (423) 843-6713

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 July 17-22, 2005, showed no toxic effects to
fathead minnows or daphnids. The resultmg IC,5 values, for both species, were >
100 percent. Exposure of fathead minnows and daphnids to intake samples resulted
in no significant differences from controls 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. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples. Reduction in growth was
statistically significant in UV treated intake samples.



METHODS SUMMARY

Samples:

1. Sampling Point:

2. Sample Type: Composite

3. Sample Information:

QOutfall 101, Intake

Date Date Date

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

Sample Time (EST) . Time (EST) Temp. | TRC* Time (EST)

ID Collected Received (°C) | (mg/L) Used By

07717105 0757 to ; 07/19/05 1313
1011 071805 0657 | 0718051342 | 2.6,2.57 | <0.10 | 0 0/05 1250
07/17/05 0736 to 07/19/05 1313
Intake | "o7/18/05 0636 | ©07/18/051342 29 | <010 | 49/20/05 1252
[ 07/19/05 0814 to : 07/21705 1305
101 oosona | 0720051320 | 23,20' | <00 | 772125 1305
07/19/05 0756 to 07/21/05 1305
ntake | 07015705 975610 | 07120105 1320 17 | <010 | 72031392
07/23/05 1305
101 03’72/;’2% Soz)g;° 07/22/051315 | 2.3,2.71 | <0.10 | 07724105 1242
07/25/05 1229
. 07/23/05 1305
' Intake 03’72/;/2% Soz)‘gzm 07/22/05 1315 28 | <0.10 | 07/24/05 1242
- 07/25/05 1229

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

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature
LS 0+ 1.0°C) in a warm water bath,

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

Inc.) for 2 minutes.




Pimephales promelas Ceriodaphnia dubia

Test Organisms:

1.

2.

Source: Aquatic BioSystems, Inc. In-house Cultures
Age: . 22.25-23.75 hours old <24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal . Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 10
5. Organisms per Replicate: 10 1
6. Test Initiation: (Date/Time)
Outfall 101 07/19/05 - 1313 ET 07/19/05 - 1200 ET
UV Treated Outfall 101 07/19/05 - 1300 ET
7. Test Termination: (Date/Time)
Outfall 101 07/26/05 - 1246 ET 07/26/05 - 1117 ET
UV Treated Outfall 101 07/26/05 - 1233 ET
8. Test Temperature: Outfall 101: Mean =24.7C Mean =25.0°C
: (24.1-25.3°C) (24.5-25.5°C)
Test Temperature: UV-Treated Outfall 101: Mean = 24.7°C
(24.1-25.3°C)
9. Physical / Chemical .

Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
measured at the laboratory in each 100% sample. Daily temperatures were
measured in one replicate for each test concentration. Pre- and post-

. exposure test solutions were analyzed daily for pH and dissolved oxygen.
10. Statistics: Statistics were performed according to methods prescribed by EPA

using ToxCalc version 5.0 statistical software (Tidepool Scientific
© Software, McKinnevville, CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted July 19-26, 2005 using effluent from Qutfall 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
10.98% 100 100 100.] 100 100 100 100
22.0% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100

72.0% | 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 98 98 93 93

Test Solutions Mi?:pllzgtzvrflfnh ;g;lg)

(% Effluent) 1 ) 3 2 Mean
Control 0.696 0.716 0.613 0.698 0.681
10.98% 0.701 0.729 0.679 0.746 0.714
22.0% 0.675 0.698 0.703 0.642 0.680
43.9% 0.678 0.655 0.665 0.625 0.656
72.0% 0.713 0.792 . 0.726 0.753 0.746
100.0% 0.751 0.653 0.677 0.699 0.695
Intake 0.704 0.660 0.514 0.715 0.648

IC3s Value: > 100% Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 43.9%

Permit Limit: 2.3 TUc

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

*TUa = 100/LCsp: TUc = 100/ ICys



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)
2.

Results ofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species)

(Type / Duration)

Conducted July 19-26. 2005 using effluent from Qutfall 101.

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 100 100
22.0% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100
-72.0% 100 100 100 100 100 100 100
100.0% 100 100 100 100 | 100 100 100
Test Solutions Reprodgction (#¥oungfem€le/7 days)
(% Effluent) ata (replicate number)
12137 4]5]6] 7] 8] 9] 10]Mean
Control 3002728 |31 |28 (28 [28130]|26]|28]|284.
10.98% 32129271 290132130(33]|27133]|32] 304
22.0% 3213213531 |31 |28{20|31]30¢}32]31.1
43.9% 3135331353234 [2935]36](321 335
72.0% 3503313237 |31{33{33]31]36]30]33.1
100.0% 33034 |34 3233311343437 34] 336
ICs5 Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: 43.9%
. | Permit Limit: 2.3 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

*TUa = lOO/LCsoZ TUc =100/ ICzs




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species) (Type / Duration)
Conducted July 19-26, 2005 using water from Intake

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

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

Control 100 100 100 100 100 100 100

Intake 100 100 100 100 100 100 100

Test Solutions Rep rodBc;tt??n(a#%{o:?g] f;?glie{)? days)

(% Effluent) prIc L

1121314151617 ]18]9]{10]Mean
Control 31 (31130129 (29129129 (28 )31]271]294
Intake 30{29 |32 |36(28129|33]30]27]31] 305

ICy5 Value: >100% Calculated TU Estimates: <1.0 TUc*
Permit Limit: N/A

Permit Limit: N/A
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA
*TUa = 100/LCso: TUc = 100/ ICys




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

3. Results of a

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted July 19-26. 2005 using effluent from UV Treated Qutfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 7
Control 100 100 100 100 100 100 100
10.98% | 100 100 100 100 100 100 100
22.0% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100

72.0% 100 100 100 08 98 98 98
1000% | 100 | 100 [ 100 | 100 | 100 | 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 93
Test Solutions M?:;plﬁgt?:ifnh l:e(glg)
(% Effluent) ] > 3 " Mean
Control 0.712 0.741 0.761 0.828 0.761
10.98% 0.798 0.798 0.700 0.686 0.746
22.0% 0.700 0.677 0.656 0.780 0.703
43.9% 0.774 0.745 0.748 0.772 0.760
72.0% 0.792 0.788 0.732 0.751 0.766
100.0% 0.720 0.688 0.731 0.921 0.765
Intake 0.596 0.706 0.722 0.654 0.670

1Cys Value: > 100%

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

Calculated TU Estimates: <1.0 TUc*

*TUa = 100/LCso: TUc = 100/ IC;s

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (ICys)
Pimephales promelas July 19-26, 2005 1332 7-days KCl 0.62 g/L
Ceriodaphnia dubia July 12-19, 2005 0845 | 7-days 1.06 g/L

NaCl




PHYSICAL/CHEMICAL SUMMARY,
Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, July 19-26, 2005.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance] Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (nmhos/em) | (mg/L CaCO,)} (mg/L CaCOy)| Chlorine (mg/L)
Control 249 244 7.8 72 7.84 7.68 300 60 84 -
247 - 2511242 - 2471 76 - 81| 69 - 75768 - 792|755 - 780| 290 . 315 59 - 61 82 - 86 - -
10.98% 249 244 7.6 7.1 7.85 7.66 278 - - -
@ 247 - 2511242 - 246| 74 - 78 | 67 - 73 |735 - 793|751 - 7.79| 268 - 296 - - - - - -
§ 22.0% 249 24.4 7.6 7.0 7.83 7.63 258 - - -
8 247 - 2521242 - 2471 74 - 78| 66 - 74 {773 - 790|746 - 7.74] 236 - 274 - - - - - -
o 43.9% 25.0 244 7.6 7.1 7.79° 7.63 229 - - -
*:;' * 248 - 2521241 - 246]) 73 - 79| 68 - 74 ]768 - 786]747 - 771 ] 224 . 241 - - - - - -
'§, 72.0% 25.0 244 1.7 7.1 7.74 7.60 187 - - -
E i 249 - 2531243 - 247] 74 - 80| 68 - 75| 763 - 780|738 - 7.71 ] 183 - 197 - - - - - -
A& 100.0% 25.0 244 7.6 7.1 7.69 7.59 143 50 58 <0.10
: 249 - 2531241 - 246 73 - 79| 66 - 73 1759 - 7.77] 734 - 770} 139 - 150 S0 - 50 56 - 62 ]<010 - <0.10
Intake 249 244 7.6 7.2 7.70 7.61 144 52 63 <0.10
247 - 2521243 - 2461 73 - 79| 69 - 75 |760 - 780]7.39 - 7.71| 140 - 151 51 - 52 6 - 70 |<0.10 - <0.10
Control 24.8 250 7.8 7.6 7.84 7.85 300 60 84 -
245 - 2521248 - 252 | 76 - 8.1} 74 - 76 ]768 - 792}778 - 791] 290 - 315 59 - 61 82 . 86 - -
10.98% 249 249 7.6 1.5 7.85 7.85 278 - - -
s 246 - 2521247 - 2531 74 - 78| 73 - 78 | 775 - 793]1777 - 791 ] 268 - 296 - - - - - -
-§ 22.0% 249 249 76 . 1.1 7.83 7.84 258 - - -
': 246 - 2511247 - 253| 74 - 78174 - 80 |773 - 790|776 - 790 236 - 274 - - - - - -
E 43.9% 25.0 249 7.6 1.1 1.79 7.82 229 - - -
S 246 - 253|247 - 252 73 - 79| 74 - 8.1 | 768 - 786|774 - 7891 224 . 241 - - - - - -
.§ 12.0% 2s5.1 249 7.7 7.6 1.74 7.80 187 - - -
8 ‘ 247 - 2531248 - 253} 74 - 80| 74 - 81 {763 - 780|772 - 787] 183 . 197 - - - - - -
100.0% 25.1 249 7.6 7.7 7.69 117 143 50 58 <0.10
248 - 2551247 - 2531 73 - 79| 75 - 81 |75 - 7.77] 767 - 783} 139 - 150 50 - 50 56 - 62 |<0.10 - <0.10
Intake 249 25.0 7.6 1.5 7.70 7.75 . 144 52 63 <0.10
247 - 2521247 - 2531 73 - 79| 74 - 76 | 760 - 780} 7.64 - 7.83] 140 - 151} 51 - 852 56 - 70 }<0.10 - <0.10
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24,7 24.1 253
Ceriodaphnia dubia 25.0 24,5 25.5




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the

Outfall 101, July 19-26, 2005.

Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-Treated

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
Control 249 24.5 7.7 7.3 | 7.84 7.68 290
248 - 2501242 - 247| 75 - 78 | 68 - 7.6 |775 - 791|754 - 7.79 ] 276 - 311
10.98% 24.9 24.3 7.6 7.1 7.84 7.65 278
9 248 - 2511241 - 246 75 - 78} 67 - 716|774 - 791|753 - 7.77| 271 - 290
“g 22.0% 25.0 24.4 7.7 7.1 ' 7.83 7.64 259
§ 247 - 2521242 - 246| 75 - 78 |1 6.6 - 76 |7.72 - 7.89| 746 - 7.75| 237 - 275
by 43.9% - 25.1 244 7.7 7.0 - 7.80 7.60 236
%’ ’ 248 - 2521242 - 246| 76 - 78 | 64 - 76 |770 - 788|743 - 7721 224 - 259
'f'é, 72.0% 25.1 24.3 7.6 7.2 1.77 7.62 195
B 248 - 2531241 - 245) 74 - 78 ) 68 - 7.6 }|7.66 - 7.84] 746 - 7.71 | 185 - 228
n 100.0% 25.2 24.3 7.7 7.1 7.71 7.57 149
249 - 2531241 - 247 75 - 79| 67 - 76 |7.57 - 780|741 - 7.69| 139 - 185
Intake 25.0 243 7.7 7.2 71.72 7.60 142
247 - 2521241 - 246| 76 - 78} 69 -~ 75 ]762 - 7.82| 743 - 7.76{ 139 - 150
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.7 24.1 253
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected July 17-22, 2005, showed no toxic effects to fathead
minnows or daphnids. The resulting ICys values, for both species, were > 100
percent. Exposure of fathead minnows and daphnids to intake samples resulted in no
significant differences from controls 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. At the time this study was conducted, insignificant mortality occurred in
minnows exposed to non-treated and UV treated samples. Reduction in growth was
statistically significant in UV treated intake samples.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas ‘

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

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

DEVIATIONS / MODIFICATIONS TO PRETEST CULTURE OR HOLDING OF TEST
ORGANISMS

1. Pimephales promelas

None

2. Ceriodaphnia dubia

None

12



PHYSICAL AND CHEMICAL METHODS

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

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

3. Temperature was measured by EPA Method 170.1.

4. Dissolved oxygen was measured by EPA Method 360.1.

5. The pH was measured by EPA Method 150.1.

6. Conductance was measured by ‘_EPA Method 120.1.

7. Alkalinity was measured by EPA Method 310.1.

8. Total Hardness was measured by EPA Method 130.2.

9. Total residual chlorine was measured by EPA Method 330.5.

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

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

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

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

w

. Dilution Water Used: Moderately hard synthetic water.

»

Statistics: ToxCalc software Version 5.0 was used for statistical analyses.

13
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Sequoyah Nuclear Plant Biomonitoring
July 19-26, 2005

Appendix B

Diffuser Discharge Concentrations of Total Residual Chlorine,

Diffuser Discharge Concentrations of Chemicals Used to Control Growth
of Microbiologically Induced Bacteria and Asiatic Clams,
During Toxicity Test Sampling,



Table B-1. Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations of

Toxicity Test Sampling, March 12, 1998-July 22, 2005

Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks, During

Date

t Towerbrom

PCL-401
mg/L
Copolymer

CL3637

Cuprostat-
PF
mg/L
Azole

H130M

03/12/1998} -
03/13/1998] - -

03/14/1998
03/15/1998
03/16/1998

03/17/1998. 107020

03/18/1998

09/08/1998
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998

09/14/1998}:

02/22/1999
02/23/1999
02/24/1999

02/25/1999 |-+
02/26/1999]:

02/27/1999

02/28/1999}.

..... 001:4;
1005

08/18/1999] =%
08/19/1999 | %
08/20/1999 | 5hy

08/21/1999
08/22/1999
08/23/1999
08/24/1999




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-July 22, 2005

Date | Towerbrom PCL-401 %] Cuprostat-

mg/L mg/L : PF

TRC Copolymer mg/L

. el B Azole
01/3172000] :+ -7 = <0.002 0.009 -
02/01/2000| . -« ~v'¥ 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 0.109
02/05/2000}: <0.002 0.009 :
02/06/2000] < <0.002 0.009 -
07/26/2000] <0.0057 0.019 -
"107/27/2000( 0.019 0.019 -

07/28/2000{ ": 0.0088 0.018 0.108
07/29/2000] <0.0088 0.019 -
07/30/2000{ ; <0.0076 0.019 - -
07/31/2000] »: <0.0152 0.019 -
08/01/2000{ ‘s <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 1 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|3 <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 | =32 0.0132 0.02 -
11/30/2001]? <0.0043 0.02 -
12/09/2001] <0.0042 - -
12/10/2001 <0.0042 - -
12/11/2001}7 <0.0104 - -
12/12/2001] 0.0128 0.02 -
12/13/2001} <0.0088 0.02 -
12/14/2001} < 0.0134 0.02 -




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-July 22, 2005

Date , . Sodiumi 55| Towerbrom | - PCL-401 Cuprostat- | H-130M
: mg/L 2
TRC

01/02/2002| - - <0.0079
01/03/2002] .. - <0.0042
01/04/2002] 0.0124
01/05/2002] <0.0042
01/06/2002]: : <0.0042
01/07/2002] - <0.0089
02/24/2002] - <0.004
02/25/2002| <0.004
02/26/2002] 0.0143
02/27/2002} - < 0.0041
02/28/2002]" <0.0041
03/01/2002 - <0.0041
05/05/2002:* -

05/06/2002|: -

05/07/2002 -

05/08/2002 -

05/09/2002 -

05/10/2002 -

08/04/2002} <0.0058
08/05/2002 | <0.0058
08/06/2002| 3 0.0092
08/07/2002] & <0.0107
08/08/2002| <0.0061
08/09/2002 | 0.0152
10/06/2002}::45 <0.00497
10/07/2002}: 0.0153
10/08/2002|3 <0.0092
10/09/2002]: 0.0124
10/10/2002 | 53353% 0.0134
10/11/2002] : <0.0042
01/12/2003]: <0.0035
01/13/2003}: <0.006
01/14/2003 <0.0118
01/15/2003}: <0.0063
01/16/2003|: <0.0034
01/17/2003{+ <0.0034
04/06/2003 <0.0073
04/07/2003|; <0.0189
04/08/2003 <0.0117
04/09/2003 | <0.0139
04/10/2003 | ¥ <0.0113
04/11/2003}" <0.0073




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-July 22, 2005

Date '| Towerbrom } 2511 PCL-401 | CL-363>| Cuprostat-
mg/L mg/L mg/L%E PF
TRC Copolymer | mg/L
Azole

06/15/2003 <0.0045 -

06/16/2003|% <0.0037 0.020
06/17/2003 |3 <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 -

08/04/2003 <0.0050 0.020
08/05/2003 <0.0051 0.020
08/06/2003 <0.0084 0.020
08/07/2003 | 3 0.0129 0.020
08/08/2003 0.0153 0.020
10/05/2003 |3 <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
10/09/2003 0.0181 0.022
10/10/2003: 0.0183 0.024
02/01/2004 | 553 0.0093 0.009
02/02/2004 | #=% 1 <0.0034 0.009
02/03/2004|% . <0.0034 0.009
02/04/2004 | ¢ 0.0124 0.009
02/05/20041: <0.0034 0.009
02/06/2004| 7 0.0105 0.009
05/04/2004| ;i <0.0123 0.019
05/05/2004 ] <0.0144 0.014
05/06/2004{ %; <0.0146 0.013
05/07/2004 {32 0.0227 0.020
05/08/2004| 0.016 0.021
05/09/2004} 255 <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
07/09/2004}’*. 0.0182 0.020




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-July 22, 2005

Date ] Towerbrom \PCL-222$1 PCL-401 Cuprostat-PF H- 130M Nalco H-150M
mg/L i mg/L mg/L mg/L
TRC Copolymer Azole
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 -
02/08/2005 <0.0080 0.010 -
02/09/2005 0.0199 0.010 -
02/10/2005 <0.0042 0.010 -
02/11/2005 0.0155 0.010 -
06705/2005 | - 0.0063 - -
06/06/2005 0.0043 - -
06/07/2005 0.0103 - -
06/08/2005 0.0295 - -
06/09/2005 0.0129 - -
06/10/2005 0.0184 - -
07/17/2005 0.0109 0.009 -
07/18/2005 0.0150 0.009 -
07/19/2005 0.0163 0.009 -
07/20/2005 0.0209 0.009 -
07/21/2005 0.0242 0.009 -
07/22/2005 | +* 0.0238 0.018 -




Sequoyah Nuclear Plant Biomonitoring
July 19-26, 2005

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _3

Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. FedBx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 Geneaif:mments ) foed . Conl
NPDES Number: TN0026450 Phone:” 828-350-9364 l et
Collected By: Wanda Allen Fax: 828-350-9368
Field Identification / Grab/Comp. 7 Collection Date/Time Container Flow )
Sample Description . Number & { MGD Rain Event?
Volume (Mark as Appropriate)
llected

Date Time If Yes, No Trace
. Inches
SQN-101-TOX Comp 7117/05-7118/05 arls ¢ 2 (2.5ga)) NA v
SQN-INT-TOX Comp | 7/17/05-7/18/05 afgy 1@25gal) | NA -
é&ﬁ{o

Sample Custody — Fill In From Top Down

Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wanda Allen 07/18/2005 Express Cgurier | 07/18/2005
/
Wdpde 20ty 0825 /Z_ dL/ oy 25

07/18/2005 07/18/2005
Express Courier j > PPN 181 ’ 1342 /‘%/m 1342

chd
S #~

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 Iaboratory 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.




* BIOMONITORING CHAIN OF CUSTODY RECORD Page_2_ of _3__

Client: TVA ' Environmental Testing Solution, Inc, | Delivered By (Circle One):

Project Name: Sequoyah NP Toxicity 351 Depot Street. FedBx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP~ 28801 General Comments:

W Sampred: Sequova 4 Cotoda 2eoks o, SrnpQo
NPDES Number: TN0026450 Phone:  828-350-9364 _Neeowved
Collected By: Wanda Allen Fax: 828-350-9368

Field Identification/ | Grab/Comp Collection Date/Time Container Flow .
Sample Description . Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected .
Date Time If Yes, No Trace
s asaaama ol Inches
SQI\T-IOI-TOX Comp | 7/19/05-7/20/05 | % 15/0 A M [ 2@sgaD) NA v
SQN-INT-TOX Comp | 7/19/05-7/20/05 % 1(25gal) | NA L
20

Sample Custody — Fill In From Top Down

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

Wanda Allen 07/20/2005 Express Courier 07/20/2005
Wonde Db |8t TGO AL o b g 45
o
: o /20 ) 3
Express COUnerﬁr)M 0712022005 |- 3> |ETS O’“‘//! . 0772012005 35~

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.




BIOMONITORING CHAIN OF CUSTODY RECORD Page 3 of_3

Client: TVA . Environmental Testing Solution, Inc, | Delivered By (Circle One):

Project Name: Sequoyah NP Toxicity : 351 Depot Street FedBx UPS  Bus Client

P.O. Number: N/A . Ashville, NC Other (specify): Express Courier

Facility Sampled: Sequoyah NP 28801 General Comments: . fored W

Phone:  828-350-9364 # Cudbody \

NPDES Number; TN0026450 one. =J9oU-

Collected By: Wanda Allen Fax: 828-350-9368

Field Identification / | Grab/Comp Collection Date/Time Container Flow

Sample Description . Number & | (MGD) Rain Event?

Volume (Mark as Appropriate)
_ Collected
Date Time Yes If Yes, No Trace
e o 5 S Inches
SQN-101-TOX Comp | 7/21/05-7/22/05 % 2 (2.5gal) NA v
o
SQN-INT-TOX Comp | 7/21/05-7/22/05 %f’/ 1@25gal) | NA -
bz~
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wanda Allen W & 07/22/2005 . Express Courjer 07/22/2005
L : ‘
bt 1/ %% 815 06 2 A, o¥S |
A ACA Y ot '
) 07/22/2005 ETS 07/22/2005
Express Courier gu « - .. 121S F{] . 131
v ~ (WAL

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 initinte 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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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1000 0)
Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 Outfall: 101
Project #: _1494\
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 72 100
Effluent volume (mL) | 274.5 550 1097.5 1800 2500
Diluent volume (mL) | 22255 1950 1402.5 700 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism age: 22.25 To 235 1ol S 4D Randomizing template:  [Neuow)
Date and times organisms | g1-1%-0S 1230 TO SO Incubator number: ic‘
were bomn between: :
| Organism source: ALS Biey o1-98-0S Artemia lot number: G 8HT
Transfer bowl information; | pH= Temperature=  °C | Total drying time: 24Pou &
. . 24.3 Date/ Time in: 0 ¥F2w0d (210
| Average transfer volume: 10.dn 8 Date / Time out: 01- 271- 1»1e
QOven temperature: L0'C
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 URAS
0 Te1a-05| —X | 1520 2D | ogmrost [esmgeotsoz]
! _|erzo-ex| cACO| 1S00 1252 |o3-056 losaueordoz | A
.2 lorzres | otss | sws 1205 |o1-13-058 | osonzg.onsted | 4R
2 _lorza-os | Aes [1500 12ds | 13058 |gsorzo.03%0d | gt
* lnzags| 0300 | sy 205 |ov13058 lesnzz.oiuoz ab
5 Jevados | o3y | 1Set 122 0133?-03 da osnzzornoz] Al
S lovas-os| otsz | jass 1229 |o1-9AesA [gsmz.o1daz ] A
7 01 26-05 [ PEA :,. ;::. ¥R Lzﬂh 3 "' "?i i's‘: ?ff?éa.“”’: N-‘F: f“ﬁ ,\al
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: YA $20% 7-day LCs 216067,
Average weight per initial larvae: 0,681 [HIftidfiv i L] NOEC [le'aYA
Average weight per surviving larvae:. | 0. b8 2 0.25 mg/larvae LOEC 21007,
ChV > 1007
ICys _ > 1097
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Species: Pimephales promelas Date: __J1-14-0S
Client: TVA /Sequoyah Nuclear Plant - Non-treated

Survival and Growth Data
Day CONTROL 10.98% 22%
' A B C D E F G| H I J K| L
0 10 lolio [rolroliolio ol [ioo]io
! 1070 1o {10l {1o]w]io] w0
2 . |0l 10l f10] ol tofto | 0] o] to] to]| o
3 to|to o (oo liofto]ro]l/0]10|t6|ID
¢ 10 116 |0 1o | o) |10 |10 | 0] 0 |10 |10
> 10w |10 |to)o}| o]t ]io |to|to 16 |10
6 to|m o Jwo]wl|wol|rolw|wo|n]n|io
: SR
. ? wlio|w |l {wlic|w]iwlw]w |
A = Pan welght (mg) BLALK,
Color ldentifjcation: e ML 2412 sy W8S 14.86 1632 1020 o 301412 16,49 |16 28] 10.3]
An-lyst:é.y.n_v&_‘__
B =Pan + Larvae weight \
f:::?ryst:___EJL_ 33.2002340121.27{41.93 21.81 23.¢Y43.00 33,1‘ 2147 3.1 3.3 23713
Larvae weight (mg)=A~B . ) A
L4t [l L3 [L8R o) |T17A |19 |9 db]LaS | L8 1.0 4
‘Weight per Initial number .
ol iarvae(m % “ %
Tt Sumber oftarvae | & | AV | 7 v KOl A I \?L, & '_\b'b &V
. o 0" o © o’ o O 9 o 0* 0 O
Average Percent )
mitat | fromeantrot | 6. L&Y o | -487 | o.L80 | 0.27
e |

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
1g = unusually large, d&r = decanted and returned, w = wounded.
Calculations and data reviewed: é\_

Comments:
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Species: Pimephales promelas .
Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 1-14-05
Suﬁival and Growth Data
Day 43.9% 72% 100%
M N 0 P Q R S T U .V W X
° o {10 1o |10 1o Lo ] o]0 ]io | |00
! ol wolmwoliwoliol/iolmcliolw] oo
2 ol [rolia]io]wo (1ol wlio|o]iolio
3 _
(0] (O] 0| 20])e0 [ t0] tO]| 0] 0] D] 1O} 1D
4 o|lmolw|lwlw|w]wlmwm]ol|wo o]0
> 1010 [IO|IO}(O {1010 (1D |IO|!ID [IO|ID
§ 10| oftofio |10l olio |t |0 w0 ]| w0
7 ISH Wwe
1JO0 |10 | 10D l_O lO_ (0| lO 10 .10 0| 10 | 1O
A= Pag welght (mg) SN
Co!orldegj.caﬂon:wu..% 4.5 [ iS.A 1510 [16.28 [14.41 [14.80 [ 14,25 |15.10 |#4.9 | b3
Analyst: 2\l pDA,,
B=Pan + Larvae welght : .' l’- 5 6
foyst: KT 231 (130 (32.89a1.37 o 3g4. 3 lag V11, 33,076 01 63 1[0
Larvae weight (mg)=A-B _ .
L8 lessteesiees oz [182 (a2 RS fast L. s2 v T ead
Weight per Initial number g ¢ 6 P A Y
of larvae (mg) A P v o » oV A L} L,\ ‘;’7 A \g\
= C/ Initial uufnber of larvae 02‘ 0\_0 A 0}’ 0!0 0"\\ D/‘\ DI'\ 0{\ 0'_\ 0}0 0}‘ o
Average Percent
i | romenen [ 0,650 | 3% | padb | -q.% | 0045 | -2
‘ :laur:‘:::r:;) o )

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

Calculations and data reviewed: é&

Comments:
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- Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 01-14-05

Survival and Growth Data
Day 100% Intake
. Y Z AA BB

o |10 |10 |10
10|10 |1o]i0
101106 {10 |70
0 |(0 |{0 | 1O
o w90 w0

|

|

|

|

|

|

| - 5 " lwlafwolio
| .
|

l

|

|

|

|

6 o|a g2 10

7

o al% Lo

A = Pan weight (mg) DLAEK

Color identifl tlon:w u:‘ﬂ. 1L.271115.2315,.39
Analyst: _gu.m._

B=Pan+L. fght
an + Larvae welg ');\ ‘,a‘

(Anr‘lga)lyst: kIR 23 » 23-%1 0"

Larvae weight (mg)=A-B

W

Tl L0l gl NS

Weight per Initia! number NN
of larvae (mg) RN o ‘,\ ,\\6
=C/laltial number of larvae | ~¥ f’ . R
o 0 o) o]

Average Percent

welght per reduction M s»KZR
inltial from control g
number of (%)

larvae (mg) O. u‘g 4 . 370

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

Calculations and data reviewed: &_

Comments:

+ Dead opLANISHMS urge Not  Fungused. é(\




TVA/ Sequeysh Nuclesr Plast, Outfall 101 < Non-treated

TVA/ Sequoyah Nuclear Plant, Outfall 101
Non-treated
July 19-26, 2005

Chronic Whole Effluent Tox]city' Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

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

Clleat:
Test dates: July 19-26, 2008 .
Project mumber: 1991 Reveiwed by:,_’)/ A
Not for Carmplisnce A t, I 1 Laboratory QC \“/
Conrontroten (%) Raplicals Mitud pasier of | Finsl nansberof barvee A= Poavnighi (mg)| BePon¢Larves | Larvees weighi (g)] Weight/BSanviving | Maaa weight/Sarviviag] Cosficient of virmon | Wreight/ nittal nesmberof| Msonsurvival [ Mesa welgM / Inftied {Cooficie bt of varinon] Powcent ndm tos from
Irvee wight (mg) wAsB momber of bmrves (3eg) | samber of tarvee (mg) Inrves (mq) ™) sesmhet of brves Of sam wwight pur bl soatrel (%)
o) (%) (me) b of rvee) (K}
A 0 0 6.24 23.20 6.96 0.696 0.69:
B 0 0 6.24 23.40 7.16 0.716. 0.71
ont, . [ %] X .
Control s 5 3 514 2127 513 Y3 0631 061 100.0 0.681 [ % 4 Not appltcable
D 0 0 4.95 2193 6.98 0.69 0698
£ 1] 0 4.36 21.87 2.01 0.701 0.701
¥ 0 ] 6.32 23.61 7.29 0.729 0.729
10.98 714 42 . A .
% G 0 (1] 6.2 23.00 6.79 0.679 on 0.679 100.0 0714 42 -
H 0 [ 6.30 23.76 7.46 0.7246 0.746
[] 10 10 4.72 2147 6.75 0.675 0.675
J C 10 6,19 23.17 6.98 0.698 0.69.
22% e m r¥T) ETE) 703 2,703 0630 4.1 0.70 100.0 0.680 4.1 0.2
L [ 10 6.31 22.7, 642 0.642 0.642
M 10 10 16.33 23.11 6.78 0.678 0.678
N 10 10 14.75 21.30 6.55 0.655 0.655
439 .656 34 00.0 0.656 .4 .
% o 10 10 16.23 2288 665 0.665 0 0.665 ! 3 37
P 10 10 15.09 21.34 6.25 0.625 0.625
0 10 15.11 22.24 1.1 0.713 0.713
R 0 10 6.2! 4.20 2.92 0.792 0.792
2% S S 0 9 5317 76 0356 0.746 47 0726 100.0 0.746 47 9.6
T 0 10 4.3 22.33 2.5 0.753 0.753
1] 10 0 16.25 23.76 2.51 0.751 0.751
\4 4] 0 $.10 21.6 6.53 0.653 9 6.0 0.653 6 0.69: . .
100% - W 0 0 4.99 21.76 6.77 0.677 0693 : 0677 160, 495 0 zt
X [] 0 6.37 233 6.99 0.699 0.699
Y 10 10 16.29 23.33 7.04 0.704 0.704
Z 10 9 6.27 22.87 6.60 0.733 0.660
X .6 648 X
100% Istake AA 10 3 5.23 2031 514 0.643 0699 5 0514 98 0.64 143 48
BB 10 10 6.39 23.54 7.15 0.715 0.715
Outfal] 101; MSD = Minkmum Significat Difference
Duasett's MSD value: 0.0592 PMSD = Percent Minimum Significant Difference .
PMSD: 8.7 PMSD is & messure of fest precision. The PMSD is the minimum percent difference between the control and trestrent (hat can be declared statistically significant in » whols sfTluent toxicity test.
On sverage, 2 significant difference occurs for Envi tal Tenting Solutions, Ino. chronic toxicity tests when a toxicant reduces Pimephales growth by 13.4% from the coatrof (determined
[atake; through reference toxicant testing).
Dunsett's MSD value: 0.1008 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 14.8 Uppee PMSD bound determined by USRPA (90th percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Mmephal

powth in cb

fcant tests.

USEPA. 2000. Understanding and Acoounting for Method Variability in Whole Efffuent Toxicity Applicstions Under the National Pollutant Discharge Eliminstion PFrogram EPA-233-R-00-003, US Eavironmental Protection Ageacy, Cincinnati, OfL




TVA /Sequoyah Nuclear Plant, Outfall 101

Non-treated
July 19-26, 2005
. Statistical Analyses
Larval Flsh Growth and Survival Test? Day Crowth
St Date 71972005 TestiD:  PpFRCR Sample ID: TVAT Sequoyah Nuckear Plnt, Outfall 101 « Noo-treated
ExdDite 7262008 LibID:  BTS-Eavk. Testing Sol Swmple Type: DMR-Discharge Moniaring Report
Sample Date: Protocot FWCHR-EPA-$21-R-02-013 Test Species: PP-Pimephales promelss
Comments: -
Coac-% 1 3 3 4
D-Control 0.6960 Q7160 0.6130 06980
109t 0.7010 AT0 G.8790 0.7460
2 0.6750 0.6980 0.7030 0.6420
439 0.6730 0.6550 0.6650 0.6250
n 0.7130 0520 0.2260 07530
100 0.7510 0.6530 0.67720 0.69%0
Treasferm: Untransformed 1-Talled Lsoteaic
Coac-% Mean N-Mean Meaa Min Mazx CVY% N t-Sut Critieal MSD Mean N-Meas
D-Cogtrol 0.6803 1.0000 0.6308 0.6130 07160 6.763 4 0697 1.0000
1098 0.713% 1.0488 0.7138 0.6790 0.7460 4.158 4 1343 2410 0.0592 0.6m 1.0000
2 0.6795 0.9982 [ X7, 0.6420 0.2030 4.09 4 0.051 2410 0.0592 0.6941 0.9954
439 0.6558 0.9633 06358 0.6250 0.6710 3440 4 1017 2410 0.0592 0.6941 0.995¢
n 0.7460 10939 0.7480 0.7130 0.7920 460 4 <2655 2410 0.0592 0.56541 09958
100 0.6950 1.0209 0.6950 0.6530 0.7510 6013 4 0530 2410 0.0592 0.6%41 0.9954
Asxillary Tests Stutietic Criteal Skew Kart
Sbapiro-Wilk’s Test indicates normal dstribuloa (p > 0.01) 0.978364908 0134 027199037 -0.4161453
Bartletr's Test indicales equal variances (p = 0.57) 142396853 15.08627224 :
Hypothesis Test (1-tail, 0.05) NOEC LOLC Qv TU MSDu MSDp MSB MSE F-Prob daf
Dunnett’s Test 100 >100 1 0.05923358 0.087012236 0.003949075 0.001208181 0.0283543 518
Treatments vs D-Control
Liacar Interpolation (200 Ressmples)
Point % SD 95% CL(E1p) Stew .
1Cos >100
1C10 >100
IC1s >100 10
. 120 >100 08
Ic2s >100 084
1C40 >100 y
1C30 >100 071
0.8 4
$ 054
0.4
é 03
0.2 1
0.1 1
0.0 =4 e -
01 1 Seesst
2.2 v v . v v
[} 20 40 0 280 10 120
Doss %
09 .
0.8 4
o7 3 : .
F 1-tal, 0.05 leve!
£ 08 of significarce
g 0.5 4
%
0.4 4
8™
™ 033
0.2
.14
0 v o v T
-4 8 a N g
8 -

sqn_07-19-05data



TVA / Sequoyah Nuclear Plant, Intake

Non-treated
July 19-26, 2005
Statistical Analyses
__Lauval Fish Growth and Sarvival Tt Dsy Growth
StartDate: /1972003 TestID: PpFRCR Sample ID: TVA/ Sequoyah Nuclear Phat, Intake - Non-treated
Bnd Dute: 772672008 LahID: BTS-Envi. Testing Sol Sample Type: DMR-Discharge MorRocing Report
Samplke Dute: Protocot  FWCHR-EPA-821-R-02-013 Teat Species: PP-Pinephales promelas
Comments:
Canc-% 1 2 3 4
D-Control 0.6960 0.7160 0.6130 0.6980
100 0.7040 0.6600 Qasi4o 0.7130
‘Treasform: Untruasformed $<Talled Isetonic
Conc-% Mesa N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean NMean
D-Contro} 0.6808 1.0000 0.6808 0.6130 0.1160 6.765 4 0.6308 1.0000
100 (-T2 ¢] 09523 0.6483 0.5140 Qs 14288 4 062 1943 0.1008 0.6483 0958
Auzilisry Tests Statletic Critical Skew Xart
Shapiro-Wik's Test indicates pormal distribution (p > 0.0t) 0.347729683 0.249 «135377348  1.253381698
P-Test lndicates equal vagiances (p = 0.28) 4.043024063 4746722794
Hypethesis Test (1-ail, 6.05) MSDu MSDp MSB MSE F-Lrod ot
Hao d t Test ind B0 significant difT 0100482498 0.147603579 00021125 Q.005347917 0.552333319 1,6
Tr ‘3 D-Control
. Linear Interpolation (200 Ressmples)
Polat ‘% SD 95% CL(Exp) Skew
108 >100
1clo .>100
IC1S >100 10
ICY >100 091
1c28 >100 )
1C40 >100 0.8 4
1C50 >100 0.7 9
e086 1
&o.s 4
L]
Sod
0.3 4
024
0.1 4 .
0.0 Srrmrmrepry = v ~
[} 20 40 60 80 100 120
Dose %
Deso-Raspease Plot
-2}
0.7 ¢ T
ey 1all, 0.05 level

P R R R R R R A Y Y Y XL T

of significance

D-Convol 4asiss

100

sqn_07-19-05data
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Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)

Client: TVA

Facility: Sequovah Nuclear Plant
. NPDES #: .TN 0026450

Project #: 1441

Species: Ceriodaphnia dubia

County: Hamilton
Treatment: Non-treated
Outfall: 101

Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 72 100
Effluent volume (mL) 2745 550 1097.5 1800 2500
Diluent volume (mL) 22255 1950 14025 700 0
Total volume (mL) 2500 |- 2500 2500 2500 2500
Test organism information: Test information:
| Organism age: < 24-Mouas o Randomizing template: |\l erLow |[£€D
Date and times organisms | g1-14-65  cn0S To 104 Z. | Incubator number and
were bormn between: . shelf location: 2h243
Organism source: - lor-ve-09 AV YCT batch: : 02505
Transfer bowl information: | pH =71.8 2 Temperature = 25.2. | Selenastrum batch: DTRY ol-1b-0S |

Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time H\'\é
0 . .
g1-¥4-0S 12006 01-13-0S8 10So71R. DY S+ 02 {\‘\‘
' Jor2ees o9 -irest |oseng.or 0z | S\
2 _|orares 111 o358 |osomp.ated | i
j n-22-05 iy a3es & losemzo.ommod | A
—{ graos 1102, o106 loSenzz,01902 Al
il PR 13z m}z‘?gosA 0Snzz.01402 | A
- 01-25-05 1120 arBosA bsmzz. 01401 \AJ\_
o1-2-05 e Al
~ )
[
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: a% | o, <20% 7-day LC50 21007,
% Adults having 3° Broods: | /007, | 1007, 280% NOEC 1007,
% Mortality: oL 1 o7, <20% LOEC > 100%
Mean Offspring/Female: 22.4 | 224 | 21500Mspringfemale | ChV > 1007
% CV: FAKTYAR <400% 1C25 > 1007

3
[ Daily renewal information:
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Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date: __077-14-0S
CONTROL -1 : Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [@) Ol Ol 10O (®) OlO IO O
Adult mortality _ Ul L U U\ U
2 Young produced. o O 5 Ol O] O Ol Ol O
Adult mortality | v ] O] | « [ - —
3 Young produced Ol O (@) (@) O (&) (@) (ol He]
Adult mortality L_ L (W ] | I o (- | -
4 Young produced d] q A d ot ) < (X [y 3
Adult mortality |y e e e - oy S R ——
5 Young produced a ‘q q 0| Q 10| Ilo | 1\ a4 4
" Adult martality [ [ | | - | - L [ W i \_
6 Young produced |4 \ [a) O a) s (e @) \S |\3 I\
Adult mortality w U | U] — U U O |
7 Young produced 1o 1 1% 9 \S v Q ) ®)
Total young produced 36 -1} 28 3\ 28l 281 2% 20| 26 28
Final Adult Mortallty [ D O N I W | . | S
X for 3 Broods X EAIESET4 >< S 2< [ | 5S¢ | <
"Note: Adult mortality (L = live, D = dead)
Ct Fenr& over, Concentration:
% Mortality: (eYA
Mean Offspring/Female: 28.4
conc: 10.98% . Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced @) @) O O 1O O (@) (&) C) @)
Adult mortality Cl Ul ol v Colo | S N I
2 4 Youngproduced () O -5 @) (@) (%) O O O (@)
Adult mortality cl C Wi T oo o
3 Young produced O O O (@) Ol O o Aa é Q
Adult mortality L | G S W I O [ [ - Ly [
4 Young produced g =\ | =l = 9 3] [ s |
Adult mortality Ul O U O o | W | [y g -
s Young produced | 3| {0 ti0D | LO O 11l o) 4 (0 10
Adult mortality ol «w ol o ul o] oo [ N Y N
6 Young produced O (@) O‘—a 1 O 6 1¢f €116
Adalt mortality | \__ | _ [ - o | — —
7 Young produced § (lo | 1S 1IA31S Is |14 Q Q 0
Total young produced 132 29 27 (29 |22 (3 |33 (21|33 |32
Final Adult Mortality | I I I | S - L
Note: Adult morality (L = live, D = dead)
Concentration:
% Mortality: 0%

Mean Offspring/Female: | 3n.4
% Reduction from Control: | ~.07%
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Species: Ceriodaphnia dubia

—:-.—-_-ill-'l-—m__——————'--"_-

Client: Sequovah Nuclear Plant - Non-treated Date: _p1-19-0S
conc: 22% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
] Young produced O [®) O O N ®) o1 0 O 10
Adult mortality S R | N R A A
2 Young produced Ol O 0 O 5 O Ol O C) O
Adult mortality Ul U | Ls; | g_‘ U
3 . Young produced Ol Ol 0O O (@) oOlo 1o (@) o
Adult mortality Ul O U U o o U o %
4 Young produced 3 Jd1'51 4 [ A= 93174
Adult mortality l U] o o U] u (S e -
5 Young produced 12|\ (t {1oltZ oo | toll 11y
Adult mortality ] Ul U] i o o | - L [
6 Young produced O (o) O |0 \ S| ol o RS |
Adult mortality U ) ) O] U O C e
7 [ Yousgprodueed T1, |11 |19 (1A O M 1] O[O0
Total young produf:id o lzz2lmz]as |3\ 3| 28 29 |3\ |30 | 32
Final Adult Mortality LY N N N W U [ N — -
Note: Adult mortality (L= live, D = dead)
- Concentration:
% Mortality: . &1 A
Mean Offspring/Female: 31,1
% Reduction from Control: |~A.S%
conc: 43.9% . - Survival and Reproduction Data
Tt : Replicate number -
Day wfine 1 2 3 4 5 6 7 [ 9 10
1 Young produced 0 OO O1 0 10 Ol o1olo
Adult mortality o | | gt _ ! L L_._= L
2 Young produced > @) % Ol O O (@) Ol O1lo
Adult mortality Ll i [ L] U wu |
3 | Yewngproteeed TOT O[O [O | BILOTLOLOLOIN
Adult mortality Ll U Lo JTC jJU T UT T T O
.4 Young produced s |4y s o q d [u| Ll =3 '*l
Adult mortality L — wl o Ul U O
5 | Younsprodueed } o | g2 1 2 i {1} [ 13140 [ 12 1Z 1O
Adult mortality Ll U U U T U T C (- O
6 Yougprodweed | & | O |0 F2 [\VA [ A oJ1&al9]1g
Adult mortality L\ .| U U | w | N . |- (-
7 Young produced 14 14 1 | 17 4@ [a) =) O O [e)
Total young produced \3_‘ 35 a3 55 22 -3‘-' 2z q 35 3L 32
Final Aduit Mortality | (W — | | N ) W [ |-
Note: Adult morality (L= live, D = dead) R cAarey over,
Concentration:
% Mortality: 0%,
Mean Offspring/Female: 3.5
% Reduction from Control: | = [8. 0% |
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Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date: _ 01-1%-¢S
conc: 72% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 s 6 7 8 9 10
1 Young produced [®) ol O @) O O O O OO
Adult mortality [ U A W _ [ L )
2 Young produced O O O b (@) O OO F
Adult mortality [ U U u wul — [ |
3 | Youngprodwed [ O | O | Ol OO O] O] O ca E
Adult mortality | ClTeTuo [\ L [
4 Young produced S| .- l—l q < = q q ﬁ '-\
Adult mortality O S - U e | w
5 Youngproduced J-.of | 1] (12 | 1S | 12.1 12 | 1] 1O | 1 130
Adultwmortality - | .-a_ ] L2 | U (. [ U - L
6 . | Youngproduced {-: O} Ol - O | O O O \ & 11 19 (I
Aduttmortality: §-o ) Lo | ] ] A U
-7 Yousgproduced . { . {4 {1l [l {201 1S || OO o O
Tomyoung-",:ﬁﬁfﬂ-?ﬁ%}’. 35 ‘aaizz21371 |31 |33 |33 |31 [3L]30
Final Adalt Mortality % . v~ oo | m ol W | | W | L [Ny S N -
Note: Adult morfality | - dead) -S4
C o 7 Concentration:
% Mortality= 07,

Mean Offspring/Female: 31}
% Reduction from Control: |-1L.S7,

. : Survival and Reproduction Data

C:ONE:;'"IOG.‘% <7

STl i e, \-“r K .. Replicate number
- Day PN 2 2 U7 B KN R 4 ps : 6 7 8 9 10
1 '.~' ‘Young produced *; ;:@ nef . O O O O O o O (@)
CAdultmortally Pl Y L L L] U] o U L
2 *Young produced” | 25N | O 0 O (&) O (@) O Olo
| Aduremortaliy “frobnfrU ] U U C 1 L f L] O O gﬂ
3 Youngproduced .} = | O - [@) (@) O Q Q Q1 Q19O
Adultmortality - | -\ -~ \—] J (| (_ L . ‘;_._== C
4 Youngproduced -J - | ' | S : 'T 4 w | S s q
Adaltmortality - L | L. U [ - _ (- - L.
s Youngproduced § 42 | 43 | 10 |1} 1l 1l 3 (Ol 121 i}y
_ Adult mortality Ly O e - | — | | S N G [ W
6 Young produced Ol ©O1 0O O Q) (@) O @] 20 | \]
adultmortality | \__| U] L] U] U (S I
7 Young produced | |} 7] 19 11 18 1] 1S 19 O O
Total young produc.ed 23’ [a3d |24 |32 33 | 3) 34 {34 |31 3..\
Fina! Adult Mortality | [ L .
Note: Adult mortality (L =live, D = dead)
Concentration:
% Mortality: 73'7»

Mean Offspring/Female: 1 33.6
% Reduction from Control: | - 1&.37




Environmental Testing Solutions, Inc. Page 5 of 7
Species: Ceriodaphnia dubia '
Client: Sequoyah Nuclear Plant - Non-treated Date: __0g1-19-0S
CONTROL -2 Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced D) ) O O é Ol OO (@) O
Adult mortality L (O (O () R N [ G
2 Young produced (@) i S O O O 6 O Ol NI O
Adult mortality O U7 U U UTU T Ol U O
3 Young produced OO O | é O O o) OO 1Q
Adult mortality O O o1 T JT o U] U
4 Young produced S s 4 .i s Y < S S S "‘
Adult mortality L] o | - L | )| W — [ — -
5 Young produced 16l 10 2] 9 10110 |LO 4 4
Adult mortality — L L R " I N _ o ] L
6 Young produced O o) o - lao 1l 0. 4 | WSV 1
Adult mortality [ - (g - U L L -

7 Young produced 1 L_D l(£ 15 =) O \ § ol O (@) @)
Total young produced ) 3\ ar- & Zﬁ zal zq 29 28 3 ‘ 2_"\
Final Adult Mortality [ [ Y [l |- . _ —
Note: Adult mortality (L= live,D=dead) - . - . .=-:

Coe Concentration:
R % Mortality: 07,
) Mean Offspring/Female: 29.4
conc: 100% Intake ToE Survival and Reproduction Data
- - .- o -odrw - . Replicate number
Day 1 2 |l i hi 4 s 6 9 8 9 10
1 Youag produced Ol O -~Gx.O [®) 0O O1O O &)
_ Adult mortality [ WY Y S5 S I I I W
T [ Yoeied | O O LOTIOIO I SLOLOILOLO
Adultmortality |~ & | L f. a | C S__ _ g |- L
3 Young produced 0O O 10O ) Ol Ol OOIO IO
Adutemortaty | | L] "L U 1T __ O U U &
4 Youngprodueed | o | - |-} 5|y J q q d | 3
Adult mortality L N I O e U B . Ll v o wi el
5 Young produced i) lio 1.1O0 ] 1B 9 D113 1ol rol i}
Adult mortality (U L S o (W (I [ - | .
6 Young produced O O 11010 \ }S O |+ ‘o O 119
Adult mortality [ L O N O Ul W O] o o
7_| Youngprodueed TASTIS IR 1A | 0 [IS| SO [1H]0
Total young produced 20 2‘:" 52 A 2% | 29 23| 20 | 271 5\
Final Adult Mortality \ | (W [ [ [ | W )
Note: Adult mortality (L = live, D = dead) “§ CARRY Over.
Concentration:
% Mortality: 0,
Mean Offspring/Female: 30.5
% Reduction from Control: | -3.71%




TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
July 19-26, 2005

Verification of Ceriodaphnia Reproduction Totals

2%

Control-1
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TVA /Sequoyah Nuclear Plant, Qutfall 101

Non-treated

July 19-26, 2005
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Mcthod 1002.0)
Species: Ceriodaphnia dubia

Quality Control

Verification of Data Entry, Calculations, and Statistical Analyses

USEPA. 2000. Understanding and Accounting

Agency, Cincinnati, Ol1.

Client: ‘TVA 7 Sequoysh Nuclear Plant, Outfall 101 - Non-treated
Test dates: July 19-26, 2005 .
. Project number: 1991 Revelwed by: f/\ sl -
i
Concentration Replicate number Survival | Average reproduction Coeflicieat of | Percent reduction from
(%) 1 5 3 ‘ 5 ¢ v 3 0 10 (%) (ol'fsprln yrtm"e) variation (%) pooled controly (%)
Control -1 30 27 28 3 28 28 28 30 26 28 100 28.4 53 Not applicable
10.98% 32 29 27 29 3 30 33 27’ 3 2 100 30.4 1.6 -1.0
2% 32 32 35 n 31 28 29 k)| 30 32 100 311 6.1 9.5
43.9% 34 35 33 35 k7] 34 29 is 36 32 100 335 6.2 -18.0
2% 35 33 32 37 31 3 33 3 36 “30 100 33.1 6.9 -16.5
100% 33 34 34 32 3 3 34 34 37 34 100 336 4.7 -183
Control-2 31 k)| 30 29 29 29 29 28 31 27 100 29.4 4.6 Not applicable
100% Intake 30 29 32 36 28 29 33 30 27 3 100 30.5 8.6 3.7
Outfall 1013 MSD = Minimum Significant Difference
Dunnett's MSD value: 2.014 PMSD=  Percent Minimum Significant Difference
PMSD: 7.1 PMSD is 2 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 efTluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when
Intake; a toxicant reduces Cerfodaphnia reproduction by 9.2% from the control.
Dunnett’s MSD value: 1.624 Lower PMSD bound determined by USEPA (10* percentile) = 11%.
PMSD: 5.5 Upper PMSD bound determined by USEPA (90™ percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 laboratories for Ceriodaphnia reproduction in chronic

refcrence toxicant tests,

for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-833-R-00-003. US Environmental Protection




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
July 19-26, 2005
Statistical Analyses
- —_— Cariedsphals Survival and Reprodaction Test-Repreduction
Strt Date: 771972003 TatiD:  CAFRCR Sample ID: TVA7 Sequoyth Nuckear Phnt, Outhall 101 - Noo-trested
EcdDate: 77262008 LabID: ETS-Envic. Testing Sol Samplk Type: DMR-Discharge MonBoring Report
Sample Date: Protocok  FWCHR-EPA-821-R-02-013 “Test Speciex: CD-Ceriodsphain dubia
[o
Conc-% 1 2 3 4 s 6 7 3 D 10
D-Control 30.000 21.000 23.000 31.000 28.000 28.000 28.000 30.000 26.000 23.000
1098 32.000 2,000 27.000 29.000 32000 30.000 31.000 27.000 33.000 32000
n 32000 32000 35.000 31.000 31.000 28.000 29.000 31.000 30.000 32000
4339 34.000 35.000 33.000 35.000 32000 34.000 29.000 35.000 36.000 = 32000
n 35.000 33.000 32.000 37.000 31.000 33.000 33.000 31.000 36.000 30.000
100 33.000 34.000 34.000 32000 33.000 31.000 34.000 34,000 37.000 3000
Trasiform: Untransformed 1-Tsiled . Jrotoale
Cone-% Mesn N-Mean Mean Mis Max V% N tStat Critleal MSD Meaa N-Meaa
D-Cantrol 28.400 1.0000 28400 26.000 31.000 saot 10 3683 1.0000
105t 30.400 1.07C4 30400 21.000 33.000 7628 10 2270 2287 2014 160 1.0000
2 31.100 1.0951 31100 28.000 35.000 6.143 10 *3.065 2287 2014 31613 1.0000
439 33.500 1.1796 3).500 25.000 36.000 614 10 «3.7%0 2287 2014 3160 1.0000
n 33.100 1.1655 33.100 30.000 37.000 6.397 10 +5338 2287 2014 36 1.0000
100 33.600 1.1831 3).600 31.000 37.000 4698 10 «5.98 2287 2014 hIN 1) 1.0000
Auziliary Tests Statistic Critiesl Skew Kurt
Koknogr D Testind pormal dstbution (p > 0.01) Q.389113633 1.0 <0.0531424 -0.27574359
Bartlett's Test indicates equal vatiances (p = 0.73) 277400797 15.08627224 .
Hypethesls Test (1-tail, 0.05) NOEC LOEC Qv - TU MSDu MSDp MSB MSE F-Preb ot
Durmetts Test 100 >100 1 2014248208 0.070524233 43.49666667 3.87962563  1.9B-07 5%
Trestments vs D-Control
Linesr Jatecpolation (108 Ressmples)
Paelnt % D 5% Q. Skew ‘
ICos >100
Ic1o >100
ICts >100 . 1.0
[or.] >100 0.9 4
1C2s >100 0.8
1c40 >100 07]
1030 >100 - 0€ ]
o 051
8 04
g- 03]
-4 0.2:
01 b
0.0 — - ©- a4
0.1 b trea,, .
02: 'Q....-.-D..-....
0.3 T r v
[ 2 40 €0 80 10 120
Dose %
Dose-Response Plot
© .
35 1 T
o} 1 1
AR EEE NN RN RN NN N N I R N R Y NN Y Y R N R N N N NN NN 14."0'“”'
.5 259 of significarce
20 3
e 153
10 4
e
0 T Y

10.90 4
439 4

O-Convol

100

2qn_07-19-05data



Non-treated
July 19-26, 2005

Statistical Analyses

TVA / Sequoyah Nuclear Plant, Intake

Crriedaphaia Sarvival sad Reprodaction Tut-Repredaction

SuartDate:  7/19/2008 Test 1D: C4FRCR Sampls ID: TVA/ Sequoyah Nuclest Plnt, Intake - Non-treated
End Date:  7/2672008 Lab JO: ETS-Eavi. Testing Sol Sampk Type: DMR-Dacharge MonRoring Report
Sample Date: Protocot  FWCHR-EPA-321-R-02-013 Test Species: CD-Ceriodsphnin dubis
Comments:
Count-% 1 2 4 5 [ 7 ] 9 10
D-Coutrol 31.000 31.000 29.000 29.000 29.000 29.000 23.000 31.000 27.000
100 30.000 29.000 36.000 28.000 29.000 33.000 30.000 22.000 31.000
Transferm: Untransformed 1-Tailed Isoteaic
Cone-% Mean N-Mean Min Mazx CV% N $-Stat Critieal MSD Mean N-Moas
D-Coatrol 29.400 1.0000 21.000 31.000 4.591 10 2950 1.0000

100 30.500 1.0374 21.000 36.000 $.640 10 -1.475 1.734 1624 295 1.0000
Auxiliary Tests Statistle Critest Skew Kart
Shapro-Wik's Test indicates nonmal dstribution (p > 0.01) 0544049033 0.863 079943785 1352869277
P-Test indicates equal variances (p = 0.06) 3.310975552 6.541099535
Hypethesls Test (1-aRt, 9.05) MSDe MSB MSE P-Preb 41
H d t Test indi Do signify 1623612085 0.035224901 6.05 4383333333 0255370468 .13
Tr vs D-Coatro}

Linesr Interpolstion (200 Resamples)
Peint % SD PR CL Skew
1cos >100
1o >100
IC1s >100 10
120 >100 091
(sl >100 0s] .
10 >100 3
1C30 >100 0.1{
0s
% 05 4
3 04 4
% 034
024
0.1
0.0 ‘—"1~--....o--..---.3
0.1 v v - v
0 20 40 -8 80 . 100 120
Dose %
Deso-Respense Plot
40
38 3 4
T T T T T T i e J et 005 et
€as i T of sipnificance
‘g e
ﬁzﬂ 3
& 13:
10 4
5 3
o]

100

sgn_07-19-05data



iEn’vironmental Testing Solutions, Inc.

Chronic Whole Effluent Toxicit); Test (EPA-821-R-02-013 Method 1000.0) i ey
Species: Pimephales promelas .

Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: UV-treated
NPDES #: TN 0026450 - Outfall: 101

Project #: 144\

Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 72 100} Each concentration was treated
EMuent volume (mL) | 274.5 550 . | 10975 | 1800 2500 | for 2 mioutes with a UV sterilizer
Diluent volume (mL) 22255 1950 14025 700 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: : Test information:
Organism age: 22 To 23.S nouks o> | Randomizing template: | Bruée,
Date and times organisms | ogr1-13-09 1320 TO 1\SOO Incubator number: i&
were bom between: . : 3
Organism source: ALS AATIH &1 18-0S5 Artemia lot number: 180T
Transfer bowl information: | pH = Temperature=  °C | Total drying time: _20-Hah
. 154 . 24-3 | Date/ Time iniov-2b-05| 1310
Average transfer volume: lod w_Q . Date/ Time out: ci-z1-09 V318
. . S Oven temperature: Lo

Daily feeding and renewal information:

-Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
’ feeding feeding time renewal,or batch used used
time termination time . . .
© jo-dos | ——M | 1530 \2en | oriz-ese | 0soligorvaoz] - AL
! lorws | 0900 | w00 1208 |m-oss {osoue.orton|
2 loraros | ogs3 1S0b 12db . lon-13-0SR |osnizn.o3ved | - AQ
2 lo2205| o085 | 150 123\ o308 |osmzo.03%ed |
 loi2z-0s | 030 s 1250 o-\-tags 8 losizz.oi%02 d\
S lorades | ozl | =0l 1130 m-b‘&-os Alosnzz.aisez | A\
S Jorases | ors7 J4SS - 12171 a1-22-CS A | 0Sci2.01%02 é\
7 loaes PEEERIEENEE . 5aa [SEEREDSEEEESY i
N A Y
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: Q‘f. $20% 7’d3)' LCs > an
+ - | Average weight per initial larvae: 0 bl PSSkt iieni] NOEC 1067,
Average weight per surviving larvae: | 0.1b 1 2 0.25 mg/larvac LOEC 21007
. ChV 2100%
lCzs >Lm7l

. . L. . e . K . [ oot e, e, . . ., e T .

.o . . e . LA e . M . e . . B .- o
. . . . . . . . .. . . " . - . . . )

-t . L ‘. Sl - . . . . . .
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA/Sequoyah Nuclear Plant - UV-treated

Date:

01-15-0S

Survival and Growth Data

Day CONTROL 10.98% 22%
AlBlclIplElFlGcglH]I J I K[ L
0 o l1olio ol ol o |0
1 o lsolio | io}io]o lwoliiclio]iolwo |0
2 olmlw|wliolc]io]jo] 0]o]i10]10
3 w|io |t |w]o]w|w|w]w |00
) ] folio]io] 16]i0 lio w0 |10
5 ol 1ojw o fw|mw|iolof 0] 0] 0
6 o] ) olrolio] o)l ol ojiolio
TG TR TSR TSR
. T w |10 ]| lwo]ic]io] o 10
A = Pan welght (mg) BROwW
Color Identification: &eAMELST 1y 44 |16.26 {1984 |2 1522 |1y, 92 [14.44 is. 42 J W4T is 4T |ka1q Jis.2S
Amlyst:é_;w__,
B = Pan + Larvae weight .
(m 1] 5], e 10| 20] a¥|. D] V] at] 48] @
Ang:)lyst: 87& 33'“ 3‘5‘ '3@6 ‘)“", 33'0. P 3‘\-\ f)?' g\.q 9\ )_3-:\ 'ib‘
.{ Larvae welght (mg)=A-B - s
212 |241 |2.61 {g.22 |98 148 [1.00 |4 RE]1.06 |17 fLSL7-80
Weight per lnithl number ’ . AV
of larvae (mg) . AR O ,& “% Q, P A\ '\‘P AI\ (,\" S
= C/Inltisl number of lz.rvu of\ 0':\ 0"\ b?’ of\ 0:{\ 0'.\ D.\p o D'\' 0}0 o
Average Percent : . )
ﬁﬂfa‘;"’“ ;:.f’:f:fn"m: o\ 0.4k 2.07, 0.7163 '175'./'.
el |

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small,
1g = unusually large, d&r = decanted and rétumed, w = wounded.

Calculations and data reviewed: \

Comments:
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA / Sequoyah Nuclear Plant - UV-treated Date: -14-0S

Survival and Growth Data

* Day 43.9% . 72% 100%

M N 0 P Q R S T || U \4 w X -
’ of ]|l | o]o|nfreln]|nlio
! o { o] 10| ol | w0l o] w0l 10| 1010 |10
2 o |l lwlolw]nlw]ol ool
> 10| o] ol wlolw|w|wo|w|w|w]©
4 10 | 10|20 |0 |00l |g*]w0 |10 | 10]0
5 (10|10 10]wolio|to|4d o] oo |16
¢ ol [0 [tod 0] olold ol

kLY L&
! 1|10 [0 [ ool |a o]l |10 70

A = Pan weight (mg) G&own
C°'°f'd°n“"jzﬂon=_§m&5 15.08 M. Sdi .4 . 10| yaq [15.03 o 25 [isi2{ (4. 0S|is. 21 1428 14,94

Analyst:

B = Pan 4 Larvae welght

q ‘ a\l M A% O] Q| v 3°

Larvae weight (mg)= A-B . s *onﬁl.ﬂ&)
' -~ |4H |qus|q4g haz]aaz]ae [1azastfuzofu.es (13t 4.2
Weight per Initial number
Y WY \ \
of larvae (mg) J o{’ \);% A Y 3 v ‘;\ o %5 > v
. A A A > U A o
C /Initlal number of larvae D:\ 0'.\ D"\ o Of\ o 0.’\ of\ g Df\ b.\o o o
Average Percent
tght eductl :
ottt | | fromeontral | 0.0 0% | ol | -0a7 | 0.1 | -6.4%
numberof | (%) ’
larvae (mg)

Comment codes: ¢ = clear,d =dead, fg= fungus, k = killed, m = missing, sk = sick, sm = unusually small,
Ig = unusually large, d&r = decanted and returned, w = wounded.
) ' Calculations and data reviewed: 4__

Comments:




FLILY

l[ ER . Environmental Testing Solutions, Inc.

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: O1-19-0S

Survival and Gron;th Data

[y Y MRS N

Day 100% Intake"
Y Y4 AA | BB

[ 0 o |to|io |10
S ! 1010|1010
i : 10710 |10 {10
D ? 10|10 |10 |10
I 4 0]16 |0 | /0
':.-:.. 5
l_ 10110110 {10
¢ o |10 |10 |10
K 7
i Mo [q4] a4+
| A=Pan weight (mg) 200 ~ .
! : f:';;;"f_wﬂ;ﬂﬁaﬂon=2&‘-|s.zz 1S.14 [15. 2014 8L
i‘ (B-g)l’ln-bl.arv:ewelght \% . '}o v 0
. Analyst: Q& 1\' }"3' %'3.5\ 1\9‘
' Larvae welght (mg)=A-B
l sAab{q.0b|1.22 |LSd
b Weight per Inltial number
’ of larvae (mg) "b "0‘0 1;11 4\

= C/Inltial number of Iarvae 0-6 0 0:\ 0 v

Average Percent

welght per uction

tnical | ;:mc:l:ntrol 6 610 12.0%

number of (%)

larvae (mg)

Comment codes: ¢ = clear, d ='dcad, 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: é_

Comments: A Orbamsis TREC b . EunEus el }Q .




TVA / Sequoyah Nuclear Plant, Qutfall 101
UV-treated
July 19-26, 2005

Chronic Whole Effluent Toxicity Test (EPA—8214R~02~013, Method 1000.0)
Specles: Pimephales promelas

Quality Confrol
* Verification of Data Entry, Calculations, and Statistical Analyses

Cifent: TVYA / Sequoyah Nuclear Plaot, Qutfall 101 « UV treated
Test dates: July 19-26, 2008
Profect number: 1991 Revelwed by: ( ) / AP
’ Not for Compliance A 1 Lab yQC 7/
C ) Sakial sumber of |Flaal samber of larvee] A= Paa weight BePaatiarves |Larvac weight (mg)] Weight / Servivieg Maa wegh Coefiicient of variatien | Weight / Inicial pamber | Menn survival Mesn weight / Coeficlent of fercent reductivn frvm
farvee {mg) weight (mg) =AB suwber of lurvee (mg) | Serviviag samber of | hiems ovight pue curteleg of larvse (mg) ™ Taicial namber of | varistion (me sught contrel (%)
tarvee (mg) Sember of larvac) (%) tarvas (mg) | por it s ol loree
[N
A 10 10 14.99 2241 12 0.712 0.712
B 10 10 6.26 2).6 A 0.74 0.741
ont 0.76 6. J I ;
Coatrot C 10 10 494 225 76 0.76 ! 5 0.761 100.0 o761 s Not applicable
[1] 10 10 624 24.5 8.2 0.328 0.828
E 10 10 15.22 23.20 7.98 0.798 0.798
F 10 10 14.22 2280 7.98 0.798 0.792
10.93% 0.746 S 00. .74 .
° [ 10 10 1454 2194 7.00 0.700 2 0.700 1000 0.146 82 20
H 10 10 15.42 2228 6.86 0.686 0.636
1 10 10 14.97 21.97 7.00 0.700 0,700
] [ 10 15.17 21.94 6.77 0677 0677
0.70 A . A A
n% K 10 10 16.19 2215 6.56 0.656 703 77 .656 1000 0.703 77 s
L {4 10 1825 23.03 2.80 0.780 . 780
M 10 10 15.08 2282 7.74 0,774 0,774
0.9% N 10 10 14.54 21.99 7.45 0.745 0760 20 0.743 100.0 0.760 20 o1
O 10 10 14.44 2192 7.48 0.748 0.748
4 10 10 15.10 22.82 7.2 0.772 0.772
Q 10 10 14.94 22.86 .92 0.792 0,792
R 10 10 15.0 22.91 7.88 0.788 0.788
n% S 10 10 1625 23.57 732 0.232 o8 53 0.732 s 0766 s 27
T 10 9 152 22.72 7.51 0.8)4 0.751
4] 10 10 14.85 22.05 720 0.720 0.720
o, v 10 10 1531 2.19 6.38 0.6%8 0.76 0.688 0.78
1o0% w 10 10 1438 2.19 731 0.713t 763 134 0.731 1000 768 138 -6
X 10 10 14.99 2420 92.21 0.921 0.921
Y 10 9 15.22 2).18 5.96 0.662 0.596
' Z 10 10 15.14 22.20 7.06 0.706 0.706 2
100 take 0.724 L 0.6 .. §
e lata AA 10 9 1520 114t (7] 0802 ! (%) ”ns 70 i 120
BB 10 9 14.36 21.40 6.54 0.727 0.654
L}
3 $ MSD = Minimem Significant Difference
Duasett’s MSD value: 0.1016 PMSD = Percent Minimum Significant Difference .
PMSD: 13.4 PMSD is a measure of test precision. The PMSD i the minimum percent difference between the control and that can be declared ically sipnificant fa a whole effMuent toxicity test, On
average, 3 significant difference occurs for Envi 1 Testing Sohutions, Inc. chroafe toxicity tests when a toxicant reduces Pimephales growth by 13.4% from the control (determined through
Intake; reference toxicant testing).
Dusaett's MSD valoe: 0.0732 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 9.6 Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lower and wpper bounds were calcutated by the USEPA using 205 tests conducted from 19 lab ies for Pimephales growth in chronic reference toxicant tests.
USEPA. 2000, Und ding and A ing for Method Variability in Whole Efftaent Toxieity Appli Under the Nationa! Pollutant Discharge Elimination Program. EPA-833-R-00-003, US Envil ! Pro Ageacy, Cincinnati, OH.




TVA / Sequoyah Nuclear Plant, Outfall 101

UV-treated
July 19-26, 2005
Statistical Analyses
Larval Fish Grewth and Servivel Test-7 Day Growth
St Date:  #19/2008 TestID:  PPFRCR Semple ID: TVA 7 8cquoysh Nuclear Pnt, Outfell 101 - UV-treated
End Dt 772672008 LabID: ETS-Bovi. Testing Sol Sample Type: DPMR.-Discharge Moaitoring Repart
Samplke Date: Protocot FWCHR-EPA-$21-R-02-013 Test Species: PP-Pimephales promehs
&
Conc-Ye 3 2 3 4
D-Contro} N2 0.7410 0.72610 Q8280
1098 0.0 0.79%0 0.72000 ©.6150
n 0.7000 06770 0.6560 0.7300
439 0.T740 07450 0.7450 01720 .
n 0M20 Q7330 0.7320 0.7510
100 0.7200 06820 0710 09210
Translormu: Ustransfocmed 1-Tailed Lsoteale
Conc-% Maan N-Meas Mesn Min Max CV% N tStat Critdeal MSD Max NMas
D-Coatrol 0.7608 1.0000 Q.7603 0720 Q1280 [ 7110 4 0.7605 1.0000
1098 07458 0983 07438 0.6360 0.7980 3.168 4 0336 2410 0.1016 0D 09834
22 07033 05247 . 03 0.6550 0.7100 1 4 1399 2410 0.1016 0M 09134
49 0.7598 0.9990 0.759% 0.7450 0.7740 200 4 0.018 2410 0.1016 0. 09134
” 0.7658 1.0069 02358 = 0N 0.9 3.300 4 «0.12% 2410 0.1016 01T 09134
100 0.72650 1.0089 0.2650 0.6830 09210 1).802 4 -0.107 2410 0.1016 0u 09134
Auxiltary Tests Statistie Criteal Skew Kart
Shapiro-Wiks Test indicates normat dstobution (p > 0.01) 0.920691669 084 1196228214 19256649961
Bartletts Test indicates equal {p=0.10 9362391472 15.08627224
Hypethesls Test (1-nil, 0.95) NOEC LOEC Qv TU MSDy MSDp MSB MSK F-Freb it
Drmnett's Test 100 >100 H 0.101559139 0.1333542583 0.002307342 0.003551681 0.663465117 3,18
Treatments vs D-Cantrol
Lisear Iaterpolation (200 Resamples)
Palnt % SD 95% CL(Erp) Skew
1005 >100
1o >100
IcLs >100
IC20 >100
s >100
IC40 >100
150 >100

Dese-Reapense Plot

0.8 4

D-LConval

10.98 1

221

119 4
72 1
100

- 14ait, 0.05 level
of significarce

2qn_07-19-05data



TVA / Sequoyah Nuclear Plant, Intake

UV-treated

July 1926, 2005

Statistical Analyses

Larval Pieh Grewth aad Survival Tast? Day Crowth

SartDste: /1972003 Test 1D: PpFRCR Sample ID: TVA/ Sequoyah Noclkesr Phnt, Intake - UV-treated
End Date: 77262008 Lab ID: ETS-Eovi. Testng Sol. Sample Type: DMR-Discharge Monkoring Report
Sunple Date: Protocok  FWCHR-EPA-121-R-02.013 Test Species: PP-Pinrphales promehas
Comments:
Conc-% 1 2 3 4
D-Controt 0.7120 0.7410 0.7610 0.8280
100 0.5950 0.7060 0.720 0.6340
Treasform: Ustraasfermed 1-Talled Jsotomic
Conc-% Mean N-Mean Mean Mia Max CV% - N tStat Critles) MSD Mesn N-Mean
D-Control 0.7603 1.0000 0.7605 0.7120 0.8280 6481 4 0.7605 1.0000
*]100 0.6695 0.8803 0.6698 0.5960 0.7220 8.507 4 2416 1543 00732 0.6695 08503
Autiliary Tests Stathetic Crithesd Skew Kart
Shapiro-Wik's Test indicates normal dstibuton (p > 0.01) 0.961850225 0.749 «0.03401617 «1.127373%9
F-Test indicates equal variances (p= 0.82) 13350250 4746722794
Hypethasis Toot (1-tail, 0.85) MSDu MsDp MSB MSE ¥-Prob of
H dastic t Test ind 1 differences 007318166 0.09622835  0.016362 0.002836667 0.052124374 1,6
Treatments vs D-Control
Linear juterpelation (200 Resamples)
Pelnt % SD 95% CL(Exp) Skew
1Cose 41,786
ICL0* 357t
ICts >100 10
1C0 >100 ]
1c2s >100 0s
1C40 >100 0.8 9
1cs0 >100 o7
* mdrcates IC estanate less than the lowest concentnitna 08
e 089
gos
é 04 :
034
024
(AR /
0o —r——— ———r
[} 20 40 €0 80 100 120
Dose %
Deso-Respease Plet
09
osd
S oo} 14al, 0.0 lewel
of significance
£ 063 J
Bos
©
2043
[=]
o3
0243
0.1 4
[}

*100

sqn_07-19-05data



TVA / Sequoyah Nuclear Plant, Outfall 101
- Non-treated

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

Daily Chemical Analyses

Client: TVA / Sequoysh Nuclear Plant, Outfall 101 - Non-treated
Test dates: July 19.26, 2005
Project number: 1991 Reviewed by: /'\) vimrndo
' ]
Concentration |Paramefer Day 0 Day1 Day 2 Day 3 Day 4 Day 5 + Dayé
Initial Final Initial Final Initinl Finsl Initfal Final Initial Final Initial Final Initial Final
pll (SU) 7.80 7.55 7.68 7.80 7.86 7.64 7.83 7.68 7.88 7.67 7.91 771 7.92 7.69
DO (mp/L) 8.1 7.1 7.7 7.2 7.8 7.1 7.7 1.2 8.0 6.9 7.7 7.5 7.6 7.3
Conductivity (jtmhos/cm) 290 315 300 311 300 291 296 :
Control ik alinity (mg/L. CaCO;) . 61 59
Hardness (mg/L CaCOy) . 26 32
Tempersture ("C) 25.0 24.5 24.8 24.6 24.7 24.3 24.8 243 24.7 24,2 24.9 24.7 25.1 24.5
pl (SU) 7.81 7.51 7.75 7.79 7.90 7.65 7.8 7.70 7.89 7.64 7.87 7.70 7.93 7.62
10.98% DO (mg/L) 7.7 6.9 7.6 7.2 7.5 7.1 7.7 7.3 7.8 6.7 7.5 7.3 7.4 7.0
Conductivity (tmhos/cm) 268 287 275 296 270 273 276
Tempersture (°C) 25.1 24.6 24.7 24.6 24.8 24.2 24,7 24.2 24.7 24.2 25.0 24.6 25.1 24.2
pH (SU) 1.79 7.46 7.73 174 7.88 7.62 7.79 7.73 7.87 7.62 7.87 7.68 7.90 7.54
229 DO (mg/L) 7.7 6.8 7.6 7.0 7.6 7.2 7.5 7.4 7.8 6.7 7.4 7.3 7.8 6.6
Conductivity (amhos/cm) 255 274 260 236 256 258 264
Temperature (°C) 25.1 24.4 24.7 247 24.3 "24.5 24,7 24.3 24.8 243 25.0 24.6 25.2 24.2
plI (SU) 7.74 7.47 7.68 771 7.85 7.62 7.75 7.70 7.83 7.65 7.34 7.71 7.86 7.55
43.9% DO (mg/L) ° 7.8 6.9 7.6 . 7.0 7.6 7.2 7.4 7.3 7.9 7.0 7.3 7.4 7.7 6.8
* Conductivity (smhos/cm) 225 241 228 232 224 226 230
Temperature (°C) 25.2 24.3 24.9 24.6 249 24.6 249 24.3 24.8 24.1 25.1 24.5 25.1 24.3
pH (SU) 7.68 7.38 7.63 1.70 7.80 7.56 7.71 7.69 7.78 7.61 7.80 7.71 7.80 7.53
72% DO (mg/L) 7.8 6.8 7.6 7.1 1.5 7.4 7.5 1.5 8.0 6.9 7.4 7.5 7.8 6.8
Conductivity (umhos/cm) 183 197 184 191 183 185 189
Temperature (°C) 25.0 24.5 24.9 24.7 24,9 243 249 243 24.9 243 25.1 24.5 25.3 24.4
pH (SU) 7.62 7.34 7.59 7.70 7.77 7.57 7.65 7.66 7.74 7.60 7.75 7.67 7.70 7.62
DO (mg/L) 7.8 6.6 7.6 7.1 7.5 7.0 7.6 7.3 7.9 6.9 7.3 7.2 7.8 7.3
Conductivity (umhos/cm) 143 150 143 147 139 139 143
100% Alkalinity (mg/L. CaCO,) 50 50 50
Hardness (mg/L CaCO;) 56 62 56
Total Residusal Chlorine (mg/L) <0.10 <0, 10 <0.10
Temperature (‘ C) 25.3 24.5 24.9 24.4 249 24.4 25.0 24.1 249 243 25.1 24.6 25.2 24.3
pHl (SU) 7.64 7.39 7.60 7.71 7.80 7.58 7.68 7.66 7.73 7.62 1.75 7.67 7.69 7.62
DO (mg/L) 7.8 6.9 1.5 7.2 7.5 7.3 7.5 7.3 7.9 6.9 7.3 7.5 7.8 7.5
Conductivity (#mhos/cm) 142 151 143 148 140 140 143
100% Iutake |Alkalinity (ing/L CaCO;) 52 52 51
Hardness (img/1. C2CO;) 70 62 56
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.1 I 243 24.7 24.6 24.8 243 24.8 24.4 249 243 25.0 24.6 25.2 24.3




Environmental Testing Solutions, Inc. Page 5 of 6

Species: Pimephales promelas Date: _01-14-05
Client: TVA/Sequoyah Nuclear Plant - Non-treated
Daily Chemistry:
Day
0 1 2
cAnalystl ARG | AKd | 443 3 A Y AAP Y AAD
Concentration | Parameter SRARGATRSI AT b s s nd | winaRS I RS
CONTROL | pH(S.U) 20 | Zos 1268 |28 |28 | ¢4
[ DO (mg) 5.1 . 7.
Couaductivity
_(umhos/cm) 240
Alkalinity Ll
(mg CaCOyL)
Hardness
(mg CaCOy/L) gl
Temperature (°C) 25.0 -
“pH (S.U.) 2.8\
10.98% DO (mg/L) 1.7
Conductivity
“(umhos/cm) 268
Temperature (°C) 2S5.1
PpH(S.U) 174
22% DO (mg/L) P
Conductivity
‘(umhos/em) 253
Temperature (°C) 2S .\
pH (S.U) 204
43.9% DO (mg/L) 1.8
Conductivity
(umhos/em) 25
Temperature (°C) 2S.2
pH (S.U.) 1LY
2% DO (mg/L) 3.8
Conductivity \
{(pmhos/cm) &
Temperature (°C) £S.0
pH (S.U.) .2
100% DO (mg/L) .8
Conductivity
(pmhos/cm) 13
Alkalinity
(mg CaCO/L) So
Harduess
{mg CaCOy/L) Sb
TR chlorine
me/L) {0.10
Temperature (°C) T3
pH(S.U) .64
100% Intake | DO (mg/L) 1.8 2SS
Conductivity
(umhos/cm) W2 / ‘{3
Alkalinity
(mg CaCO/L) Sz ST
Hardness
{mg CaCOyL) 10 s b2
TR chiorine AL
(mel) <0.10 RN 20,10
Temperature (°C) 2s.1 24.¢
Initial Initial Initial




Environmental Testing Solutions, Inc. Page 6 of 6

Species: Pimephales promelas Date: _017-14-05

Client: TVA /Sequoyah Nuclear Plant — Non-treated

Analyst

Concen-
tration

Parameter

CONTROL

pH (5.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Alkalinity
{mg CaCOYL)

Hardaess
{mg CaCO,/L)

Temperature (°C)

10.98%

pH (S.U.)

DO (mg/L)

Conductivity
(#mhos/cm)

Temperature (°C)

22%

pH (S.U.)

DO (mg/L)

Conductivity
(umbhos/cm)

Temperature (°C)

43.9%

“pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

2%

pH(S.U)

| DO (mg1)

Conductivity
(pmhos/cm)

Temperature (°C)

100%

pH (S.U.)

DO (mp/L)

Conductivity
{pmhos/em)

Alkalinity
{mg CaCOyL)

Hardness
(mg CaCOy/L)

TR Chlorine (mg/L)

Temperature (°C) .

100%
Intake

pH(S.U)

DO (mg/L)

24.9

Conductivity
(pmhos/cm)

Ho

j'\?i
-
Ry

Alkalinity
{mg CaCOyL)

s\

Hardness
{mg CaCO,/L)

Sbo

b R By
g B I

TR chlorine (mg/L)

Z¥] £0.10

Temperature (°C)

4.8

BTE!

Initial

Initial

25.0

Initial

Iunitial




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

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

Daily Chemical Analyses
Client: TVA / Sequoysh Nuclear Plant, Qutfall 101 - Non-treated
Test dates: July 19-26, 2005
Project number; 1991 Reviewed by:éa! Ugng R .
Concentration {Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initiat Final Initial Final Initial Final Initial Finsl
pH (SU) 7.80 7.78 7.68 7.90 7.86 7.79 7.83 7.87 7.88 7.91 7.91 7.89 7.92 7.83
DO (mg/L) 8.1 7.6 1.7 1.5 7.8 7.6 7.7 7.6 8.0 7.4 1.7 7.6 7.6 7.6
Conductivity (umhos/cim) 290 315 300 311 300 291 296
Control  [iixatinity (mg/L CaCO;) 61 59
Hardness (mg/L CaCOy) 86 82
Temperature (°C) 24.7 25.1 24.8 25.2 24.6 250 247 251} © 245 24.8 25.1 25.0 252] - 24.8
pH(SU) 7.81 1.77 7.75 7.90 7.90 7.79 7.81 7.86 7.89 7.91 7.87 7.88 71.93 7.84
10.98% DO {mg/L) 7.7 7.6 7.6 7.5 7.5 1.5 7.7 7.6 7.8 7.3 7.5 7.8 7.4 1.5
w27 |Conductivity (umhos/cm) 268 287 215 296 270 273 276
Temperature (*°C) 24.9 25.0 25.1 25.3 24.7 24.8 24.9 2501 - 24.6 24.8 25.0 247 25.2 24
pH(SU) 7.79 7.76 7.73 7.84 7.88 7.78 7.79 7.87 7.87 7.90 7.87 7.89 7.90 7.83
21% DO (mg/L) 7.7 7.6 7.6 1.5 1.6 7.6 1.5 2.8 7.8 7.4 7.4 7.8 7.8 8.0
* Conductivity (umhos/cm) 255 274 260 236 256 258 264
Temperature (*C) 249 25.0 25.1 25.3 24.7 24.8 24.9 25.1 24.6 24.8 25.0 249 25.1 24.7
pH (SU) 7.74 1.74 7.68 7.81 7.85 7.7 7.75 2.85 7.83 7.89 7.84 7.88 7.86 7.82
43.9% DO (mg/1) 2.8 7.6 7.6 7.4 76 7.6 7.4 7.7 7.9 7.4 7.3 1.9 1.7 8.1
e Conductlvity (pmhos/em) 225 241 228 232 224 226 230
Temperature (°C) 24.8 25.1 25.1 252 24.8 24.8 25.0 25.0 24.6 24.9 25.2 24.7 253 24.9
pH (SU) 7.68 7.72 7.63 7.81 7.80 7.73 1.71 7.84 778 7.87 7.80 7.85 7.80 2.30
1% DO (mg/l) 7.8 7.6 7.6 7.4 1.5 7.6 7.5 1.7 8.0 7.4 7.4 8.1 7.8 2.1
. Conductivity (nmhos/cm) 183 197 184 191 183 185 189
Temperature ("C) 24.9 24.8 25.3 253 24.9 24.8 25.2 250 24.7 249 252 24.3 252 24.8
pH (SU) 7.62 7.67 7.59 1.79 2.77 7.69 7.65 7.81 7.74 7.82 2.75 7.83 7.70 1.1
DO (mg/L) 7.8 1.6 7.6 15 7.5 1.6 7.6 7.9 7.9 7.5 -7.3 8.1 7.8 7.7
Conductivity (nmhos/em) 143 150 143 147 139 119 143
100% Alkatinity (mg/L CaCO,) 50 50 50
Hardness (mg/L, CaCOy) 56 62 56
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature ("C) 25.1 25.1 25.5 25.3 24.9 249 252 24.8 24.8 24.7 25.1 24.8 25.2 248
pll (SU) 7.64 7.64 7.60 7.79 7.80 7.70 7.68 7.78 7.73 7.83 1.75 7.79 7.69 7.74
DO (mg/L) 7.8 1.5 2.5 14 7.5 1.5 7.5 7.6 7.9 7.4 7.3 7.5 7.8 7.5
Conductivity (gmhos/em) 142 151 143 148 140 140 143
100% Intake [Alkallnity (mg/L, CaCO,) 52 52 51
Hardness (mg/L. CaCO,) 70 62 .56
Total Residual Chlorine (mg/L) | <0.10 <0.10 <0.10
Temperature ("C) 2$.0| 25.1 249 25.3 24.7 24.9 25.0 25.1 24.7 249 25,1 25.0 252 24.7
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Environmental Testing Solutions, Inc. . Page 6 of 7

Specles: Ceriodaphnia dubia Date: U1-19-6S
Client: Sequoyah Nuclear Plant - Non-treated

Daily Chemistry:

Dav .
0 1 2

Analyst F}’!% - % %&_ m‘_ﬁg /7)4

e e B

Concentration Parameter kol

CONTROL | pH(SU) .80 | 72X 13F.6R { 2.90 786 | 4 3%
| DO (mp) X.)] - | 22 175 [ FK -
Conductivity 5 Y
{umhos/cm) Q? 0 § - 5 6
Alkalinity '
(mg CaCO/L) b\ ]
Hardgpess 8 b
(mg CaCOyL) 2 A
Temperature (°C) 24.71 2S .\ 244

-§ pH(S.U)
10.98% DO (mg/L)
Conductivity
{pmhos/cm)

Temperature (°C) j\l-L 5.0 2.\ %A W™ 24.8

pH (S.U) 2.

22% DO (mg/L)
Conductivity ; : ' :

_(pmhos/cm) vty RS he s _ :
Temperature (°C) 24.9 2s5.0 S .0 2S.3 2d.71 24.8

pH(S.U)
43.9% DO (mg/L)
Conductivity
{pmhos/cm)

Temperature (°C) 4.8 B . \‘ .\ 23 .L- 4 £ 24.8

pH(S.U) R.GE
2% DO (mg/L) 2.3

Conductivity
(umhos/cm) /§3 i ST 2 *
Temperature (°C) 4.9 24. § 25.2 5. ™ .9 24-&

pH (S.U) 337 19.C
100% DO (mg/L) F-5
Conductivity
{umhos/cm)
Alkalinity
(mg CaCOy/L)
Hardnoess

(mg CaCOy/L)

L2 & 3
TR chlorine 10 X 4
(_mg/L) <0. . %

Temperature (°C) 2S .1 ~'is.l - —7:.5' 2s.'3 244 24

=18

pH (S.U.)
100% Intake DO (mg/L)
Conductivity
(umhos/cm)
Alkalinity
(mg CaCQO,/L)
Harduoess
(mg CaCOYL) 16
TR chlorine kY

(mg/L) <0.10 ) <0.10

Temperature (°C) | 25.0 24.1 244

Initial Final Tnitial Final Initial Final




Environmental Testing Solutions, Inc.

Page 7 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated

Date:

c1-14-05

Day

* Analyst

Concen-
tration

Parameter

CONTROL

pH (S5.U.)

1 DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
{mg CaCOy/L)

Hardoess
(mg CaCOyL)

Temperature (°C)

10.98%

pH (S.U.)

DO (mg/L)

Conductivity -
{umhos/cm)

Temperature (°C)

22%

pH({S.U)

DO (mg/L)

Couductlvity
{pmhos/cm)

Temperature (°C)

43.9%

pH (S.LL)

DO (mg/L)

Conductivity
(pmbhos/cm)

Temperature (°C)

— s .
u— [ - -] [ - RN . - -y . 4- .-.: %

72%

pH (5.U.)

DO (mg/L)

Conductivity
{umhos/cm)

Temperature (°C) .

100%

pH (S.U.)

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
{mg CaCOy/L)

Hardness
(mg CaCOyL)

[

TR Chlorine (mg/L)

Temperature °C)

100%
Intake

H (5.U)

DO (mg/L)

Conductivity
{pmhos/cm)

Alkalinlty
mg CaCOyL)

Hardness
(mg CaCOy/L)

e By
a ) M
M
et hicHl | R
m ’

TR chlorine (mg/L)

RTINS

<0.10

AFEIGSLR

-~ = DTN
B A
¥ <.
- 3
% %
!
3

Temperature (°C)

25.0

241

2S .1

2S.2.

Initial

Initial

Initial

Initial




TVA/ Sequoyah Nuclear Plant, Qutfall 101
UV-treated

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

Daily Chemical Analyses

Client: TVA/ Sequoyah Nuclear Plant, Outfall 101 - UV-Treated
Test dates: July 19-26, 2005 : '
Project number: 1991 ) Reviewed by( E‘ ;, W P
Concentration |Parameter Day 0 Day 1 Day 2 Day 3 Day 4 Pay 5 —_ Day6
Initial Final Initial Final Initial Final Initial Final Initial Final Initlal Final Initial Final
H (SU) 7.82 7.54 2,75 2.79 2.9t 7.66 7.80 1,74 7.87 7.60 2.87 7.72 7.86 7.69
Control DO (mpg/L) 7.7 7.0 7.7 7.5 7.5 7.6 7.7 74 A 6.8 7.6 7.4 7.6 7.2
Conductlvity (umhos/em) 281 298 276 311 298 284 281
Temperature ('C) 24.9 24.5 24.8 24.7 24.8 24.2 24.9 244 24.8 24.5 24.8 24.6 250 24.3
pH (SU) 7.81 7.53 7.74 1.77 7.91 7.62 7.79 7.71 7.88 7.61 7.87 7.69 7.88 7.64
10.98% DO (mg/L) 7.8 7.0 7.7 - 7.6 7.5 7.1 7.6 7.3 7.7 6.7 7.5 7.1 7.7 7.0
* Conductivity (pmhos/cm) 272 290 276 18 281 271 278 280
Temperature ("C) 25.1 24.4 24.8 24.5 24.8 242 25.1 24.2 248 24.3 249 24.6 25.1 24.1
pH (SU) 7.79 7.46 7.72 1.75 7.89 7.63 7.78 7.70 7.87 7.60 7.88 1.72 7.88 7.63
2% |DO (mp/L) - 7.8 6.8 7.7 7.6 7.5 72 1.6 1.3 7.8 6.6 7.6 7.2 7.7 6.9
Conductivity (umhos/cm) 257 275 261 237 259 262 264
Temperature (*C) 252 244 249 24.6 24.7 243 25.0 242 248 24.6 25.2 24.6 25.1 24.4
pH (SU) 1.75 7.43 7.70 7.72 7.88 7.58 7.25 7.71 7.84 7.53 7.86 7.68 7.85 7.58
43.9% DO (mg/L) 7.8 < 6.7 7.6 1.6 7.6 1.3 1.3 7.3 7.2 6.4 7.6 7.3 1.2 6.7
- Conductlvity (gmhos/em) 224 242 232 259 227 231 235
Temperature (°C) 25.2 244 25.0 24.5 24.8 242 25.2 243 249 24.3 25.2 24.6 25.2 244
= pH (SU) 7.71 7.46 7.66 7.70 7.84 7.59 1.72 7.70 7.80 7.551) - 7.82 771 7.83 7.62
7% DO (mp/l) 7.8 6.9 7.7 7.6 7.6 1.2 7.6 7.3 7.7 6.8) - 7.4 7.2 7.6 7.1
Conductivity (umhos/cm) 185 200 188 228 186 185 190
Temperature (*C) 25.3 24.2 25.1 24.5 24.8 24.1 25.2 24.2 249 24.4 25.3 24.5 25.2 24.3
pH (SU) 7.64 7.41 1.57 7.65 7.80 7.54 7.66 7.69 1.75 7.531° 7.76 7.67 7.77 7.53
100% DO (mp/L) 7.9 6.9 7.7 7.6 7.6 7.2 2.6 7.4 7.7 6.7 1.5 7.2 7.7 6.9
Conductivity (pmhos/cm) 144 151 143 185 141 142 139
Temperature (*C) 25.3 24.3 25.1 24.5 24.9 24.1 25.2 24.2 25.0 244 25.3 247 253 24.2
pH (SU) 7.69 7.43 7.62 7.66 7.82 7.57 7.66 7.70 175 7.59 2.7 7.76 7.75 7.50
100% Intake DO (mg/L) 7.8 7.0| - 7.7 7.1 7.7 7.4 2.7 7.5 7.8 6.9 1.7 7.4 7.6] 6.9
Conductivity (nmhos/em) 144 150 141 139 139 140 142
Temperature (*C) 25.2| 24.2 24.9 244 249 24.1 25.1 24.2 249 244 252 24.6 252 24.4
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Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant - UV-treated

Date:

01-14-0S

Daily Chemistry:
Analyst
Concentration | Parameter '
CONTROL H (S.U.
DO (mg/l) (7.7H
Conductivity
(pmhos/cm)
Temperature (°C)
pH(S.U.) o
10.98% DO (mg/L) 7.8
Conductivity
(umhos/cm) m%é d
Temperature (°C) 25\
pH(S.U) .29 .
22% DO (mg/L) 7. -7 2.6 F
Conductivity a 5-?__ PSS : &’.G /
(umhos/cm) 3 b
Temperature °C) | 2S.2. || 4. 4.4 b M.
pH (S.U.) 2. 725 | 7.4 .30 | 7-22 | 7 &%
43.9% DO (mg/L) . R C. | 2.0 . - 7. p
Conductivity ‘/ M 3 Q}Z—
(pmhos/cm) 2;2 ]
Temperature (°C) | 2S.72. 24.4 25.D 4SS ‘!_i“.e
PH (S.U)_ 7.2 . 7.3
2% DO (mg/L) 3.8 : Pl
Conductlvity 5
(umhos/em) /%5 | /85
Temperature (°C) 25.3 . M-S 24.8
pH (S.U) 2.CY 3.9/ 2SI 265 1F.80
100% DO (mg/L) -7 FT | Fele |20
Conductivity /W s | /‘/b
{umhos/cm) YA % LI5eE
Temperature (°C) . 24, 3 2S.| TS .9
pH (S.U) F.- 69 (242 12.62 |76 |Z. 82
100% Intake | DO (mg/L) -8 2 2.4 2.2
(Cpon:u;tivi)ty /6“/ , ] 25/ V4 ﬁgféiv*z /L//
mhos/cm =i A&7 Xeo
Temperature (°C) 2S. 2. 4.2 | 24.1] E?zﬂ‘.'(l 24.1
Initial Final Toitlal Final Initial
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Species: Pimephales promelas Date: __ 01-14:65

Client: TVA /Sequoyah Nuclear Plant — UV-treated

Analyst
Concen- Parameter :
tration
CONTROL { pH (S.U))
| PO (mg/L)
Conductivity
{umhos/cm)
Temperature (°C) .
pH (S.U) 1.1
1098% | DO (mg/L) 20 A a
Coanductivity
(pmhos/cm) 28/ Rt 2’”
Temperature (°C) 2S.1] 2.2 24.&
PH(SU.) 7.3§ 1764 .87
2% DO (mg/L) A VAN IS
Conductivity 2 ?__ :
(pmhos/cm) 5 = 35‘1
Temperature (°C) €5.0 24.2. | 24.8
PH (S.U) 2.25 | 3.1 ] 1.8%
439% | DO (mg/L) 7> Xh3 ¢
Conductivity - :
(umhos/em) XST [ A3
Temperature (°C) 5.2 24,23, 4.9
pH (S.U) 732 1 1.7101.7.%0
7% | DO (mgL) 209 M2t
Conductivity spsaree]™
{umhos/cm) frattes ] l 86’
Temperature (°C) 3 24. 24.9
PH (S.U.) 7.6l )| 1.6 ) .75
100% | DO (me/L) 2.0 AN . :
Conductivity 8‘3 5 :
(pmhos/cm) / sl A L“
Temperature (°C) 26.2 24.2. | 25.0 sS- 2. :
i H(S.U.) EXX? 6é."Lo 195 1 7.59 ] 7,77 §3.26 |5.7 . SO
% DO (mg/L) > hd e %)
- p ‘ ’ '\‘ . —7' ‘?. . 6’
mhos/cm) S - 5 et T
Temperature (°C) . 28 .2 24.9 . .
Tnitial Final Initial Final Initial Final Initial Final
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst Mov
Date analyzed | nq- 1305 Titrate samples to pH = 4.50 S.U.

$ Titrant normality and multiplier determination: , :
l pHof Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5 ml Na2;CO, x 0.05)/E = (¥ x 50000)/ 100 m! sample
water reference | standard ml m! ml =0.25/E =[x 500
=4.58.U. number number (E) {acceptable range = 0.018 - 0.022)

l . 54 |INRSE | inpist [0 |1 | 120 0.0208 10+
Blank_ Coreuhon O.0m! - ml = O.1m)

g . - Laboratory control standard:

I OO Reference ~ Truevalue | Sample Alkalinity (MV) | % RS=MV/TVx100
b standard number Iv) volume | Bepin | End | Total | Multiplier {rug CaCOyYL) {acceptable range
s {mg CaCOyL) {ml) ml mi ml . =90 to 110%)

| INsS250 100 10 | 12.0 |28 ey 104 102 102,
S . as
. Duplicate sample precision: .

I Sample [21€ | z50V| 3.2 Alkalinity %RPD =

Sample Sample ID volume | Begin { Ead | Total | Multiplier | (mg CaCOyL) {(S-D)/[(S+D)2]} x 100
number . (ml) ml ml ml (acceptable range = + 10%)
l 03 .05| Ss) H20 | 100 Hrrersol o4 [ 33 feeihaet oA
J, DUPlicatc ]w . 25:9 232 3.2 <4 D 55 ——
l Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number (sV) volume | Begin | End | Total { Multiplier (mg CaCOyL)
(mg CaCOyL) (ml) ml | ml mi
IN $s4S8 50 100 | 25.0| 33d B0 1oy 83
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOyL) MVY=A-B (acceptable range
i (mg CaCO,/L) =75 to 125%)
33 6D 10072
" Sample measurements:
: Sample volume | Begin | End | Total Alkalinity
Sample number Sample 1D (ml) ml m! m] Multiplier (mg CaCOy/L)
01205 A | MHS Hab 100 | 220|331 | et 104 3
DI3-05 B J #.7 |4Se| 54 | 7L
0%-12.05 4| Sadd  H,D o5 Mzl 33 \4o
1O*+13-09 B A .z [282]14.0 |50
AbCe TMe 28.2 426 | 14 {50
EBAC Dz ) (orines) oo |Hz| M2 150
4 2lorea) |12 | Bel[ 130 (40
Meac. bme. | (au-os)  |zaq |420] M. 150
I Zlase)d lo4 |1Rpl| 123 J 19p
Reviewedby: [ A | Datereviewed:
: NA
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Alkalinity

(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L

Analyst =

Dateamalyzed | O3-13-08~ Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determx’nation.:
pHoT ~Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | Ead | Tota 5 12,CO; x 0.05)/E = (¥ x 50000) 100 m! sample
water reference | standard ml ml m! =0,25/E =Nx500
=4.58.U. number number : (E) (acceptable range = 0.018 - 0.022)

/Z

Laboratory control standard:

Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number Tv) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOy/L) {ml) ml m} ml =90 to 110%)
INSSeSe] 100 10 113.6|236] 98 | ©Y 0z (02 2
Duplicate sample precis'ior;:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | Ead | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)72]} x 100
number O3-1-05 (mD m! ml ml (acceptable range = + 10%)
2388 |BR.Gak  |5D |236] sue1zo [lod |5 290 |3 &N
J' Duplicate L 0.0 . 126 ‘2-9 (2) ~L D Z(IO 567
Matrix spike recovery:
Reference Spike value | Sample . Spike alkalinity (A)
standard number (sV) volume | Begin | End | Total | Multiplier : (mg CaCOy/L)
{mg CaCOyL) (m}) ml! ml ml
Inssasé o | so | oo [1RU|3d ) 10y 3.0
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOLL) MV=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
. ) 2606 100 103.
Sample measurements: ) ' .
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
o0s0312.08 | C_Holown 11 1O 134 1223 | 8,3 |x0) 104 £50
050314.8;! \ AN 223 |83 o |] (20
OSLI .66 ER no |zd | 5.4 |4 50
650312.03_|C. LeTewne 1| | 160 34d |42 [ €o
oS0, DI - 42.] 1449 |3.6 1 9
Gsow.os 3 0. |80 19.0 a4
0503 1204 | Foxuad | de |1b2 (83 90
0503,4.0Z | 2 1B |258] 3.7 35
OS50 w0 I3 ) 750 | 3.2 | by J 110

Reviewed by: [ \ 1 * Date reviewed:

(@)}
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- Alkalinity
| (EPA Method 310.1)
- Matrix: Water, MDL = 1.0 mg CaCOy/L
. Analyst | Kepe
l Date analyzed | 03-3-0% Titrate samples to pH =4.50 S.U.
Titrant normality and multiplier determination:
I pHOT Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin LW%W "= (¥ x 50000) 100 m! sample
water reference standard ml ml ml = (.23 _\ﬂisoo
I =4,5S.U. | number number (E) {acceptable range = 0.018 - 0.022) )
' Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx 100
standard number vy volume | Begin | End | Total | Multiplier {mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) m] ml ml =90 to 110%)
| INSS 250 | - 100 | 10 |ZS |uea| A4 | o o> | 1037,
Duplicate sample precision:
l . Sample Alkalinity %RPD =
: Sample Sample ID volume | Begln | Ead | Total | Multiplier | (mg CaCOyL) {(S- D)/[(S+Dyr2]} x 100
number _{ml) ml mi ml! (acceptable range = & 10°4)
- . OO ST O S ST ST
l 0S0H2.5 Q}bpsg—. ] 100 jost+jod |oq | wd . 2 S I e Y T
Jd Duplicate { o4 be |od| bd P 4.2 -
l Matrix spike recovery:
- Reference Spike value | Sample . Spike alkalinity (A)
standard number (V) volume | Begia | End | Total | Multiplier (mg CaCOyL)
l (mgCacoyLy | (mh) | ml | ml | ml
- 1455 858 X7 oo | o4 |56 |82 | lod 54
' Sample alkalinity (B) Measured spike value (MV) % R=MV/SVX100
" (mgCaCoyL) MVY=A-B (acceptable range
{mg CaCOyL) =75 10 125%)
I 4.2 4q. 1.
Sample measurements: :
Sample volume | Begin | End | Total Alkalinity
l Sample number Sample ID (m)) nl ml ml Multiplier (me CaCOYJL)
0503M.03 | BNy~ 2 100 50 | b.o | 04 104 4.2
0SLIILOA { 3 bo | b2 o2 | 2.1
l 05071207 |anie Yable | b2 |153] 9l ] )
0soamos | W |, [ 2 153 | 223]| 6.0 V e3,
6SoTis.02 i 3 233|203 O 3
050%12.02 [Rblows___) 03 |3.1]5.0 Lo
0503 4.0 [ Z Bo.! |44.0] 85 36
OS2 b.1 0 v 3 220 |32.6] 100 100
PPCL vz J 326 |38.5] 59| X
Reviewed by: | A\ | Datereviewed: | 02-02-05
(@)
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Alkalinity
(EPA Method 310.1)
. Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst KT1¢
Date analyzed 07.34.05 Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

pH Factor or Multiplier

pH of Normality Normality (V) of H;SO,
Deionized | Titrant check Begin | End | Total = (5 ml N2,CO, x 0.05)/E =V x 50000)/ 100 ml sample
water reference | standard ml ml ml ' = (.25/E =Nx500"
=458.U. | number number (E) (acceptable range = 0.018 - 0.022)
4.7 |iwri8Y | INRISTT| 0.0 |32 112-¢ 0. 0198 2.92 — 9.9
Laboratory control standard:
Reference True value | Sample . Alkalinity (MY) | % RS=MV/TVx 100
standard number ay) volume | Begia | End | Total | Multiplier (mg CaCOy/L) (acceptadle range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
Jvss@h5g | 100 - | 100 13,4 122.7) 1e-1| 9.9 99.99 100 %,
Duplicate sample precisior;:
Sample ’ Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Muitiplier | (mg CaCO,L) {(S - D) /](S+D)2}} x 100
number {ml) ml ml m] (acceptable range = 10%) :
07.18.05| MHUS B lo| /06 122.7128.916.0| qa |5 §9.4 =gg . TE53sy
Duplicat : D.
S|P L1 2srlerleo] J 59.425  —
Matrix spike recovery: .
Reference Spike value | Sample Spike alkalinity (A)
standard number sv) volume | Begin | End | Total | Multipller {mg CaCOy/L)
(mg CaCOyL) (m]) m] m} ml .
INsS A58 50 | (00 |28.7[>%.8] 1.1 | 9.4 ]09. §9— 1o
Sample atkalinity (B) Measured spike value (MV) % R=MV SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
. 59 5/ 163 °/
Sample measurements: ’
: Sample volume | Begin { End | Total Alkalinity
Sample number _Samjsle D ’ {ml) ml ml ml Multiplier (mg CaCOyL)
07.18.05 | mis Hzo A 100 0.0 |¢.o | ¢.0] 9.9 59
oSn.0( | GTown | (60 6-0 l10.g 4.8 48
oso21.0\ | Gfawn S~ (00 lo.€ 155147 47
0s173.0\ | G Town 3 106 |i5.5|20.3|4.7 47
osenk. 0\ |Sen [ 10\ {00 20. 2. |35.3.15.0 50
eSoR0.05 (56N & {06 45.2130:31%.1 50
ossizz.ol 15QN 3 (00 .3 135.31 5.0 So
osoWR.02- |sqAN IV | j6o B.3140.b] 5.9 54
sazo.of |saN IN 2 (00 4o.cldsqis3| Y |52
Reviewedby: | |  Datereviewed: | of02-65
K=}
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Analyst
Date analyzed

£TR

07.a4.

05

e 53
Page __ ol _of Q.
Alkalinity
(EPA Method 310.1)

Mz{trix: Water, MDL = 1.0 mg CaCOy/L

Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

pHof Normality : Normality (V) of H,SO, pH Factor or Multiplier
Delonired |~ Titrant check Begin | Eod | Total = (5 ml Na,CO, x 0.05)/E = (V' x 50000)/ 100 ml sample
water re L—standard—T—ml | ml rl =02 =V x 500
=4,5S.U. | number pumber (E) (acceptable range = 0.018-0.022) [~
\
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TV x 100
standard number Tv) volume | Begin | End | Total | Multiplier {mg CaCOyL) {acceptable range
{mg CaCOyL) (ml) m} m! ml =90 t0 110%)
INS5 258 100" | 100 1p,0 [/00]| 0.0 | 9.9 91 99 % .
Duplicate sample precision: '
Sample Alkalinity %RPD =
Sample Sampte ID volume | Begin | End | Total | Multiplier | (mgCaCO,L) {(S-D)/[(S+D)2]} x 100
oumber (ml) ml m! ml (acceptable range =  10%)
0SNZ2. 02 |SON IV 3 (00 |10.0 15,2152 9.9 |5 &1 . |Eeedeed o
Duplicate D o
U plicate ¢t |salaosist | ¢ [P sp 1. 98 %
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number &3%) volume | Begin | End | Total | Multiplier {mg CaCOYL)
(mg CaCOy/L) (ml) ml! m! ml
INS55358 50 00 1156.325.3 0./ 1.9 100
Sample alkalinity (B) Measured spike value (MV) % R=MV/5Y x100
(mg CaCOyL) MV=A-B - (acceptable range
{mg CaCO,/L) =75 to 125%)
: 50 50 100 /s
Sample measurements:
) Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID {m)) ml ml ml Multiplier (mp CaCOW/L)
b%030.02 | _C. Amep | (0o |35.3|3L115.8] 9.9 54
02097203 | C_Amerd | (00 3.1 |38.8|7.7 / 76
A3 | BR Pockwo, | 50  138.6 |50.0 |, ax 12) of 240
./ Q¥ o il o 21048 9.9 :
\ C o
\\ .
"—;
e

Reviewed by: [ (L J

1331
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Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOyL

Analyst Wer~
Date analyzed 2 - 1305

Titrant normality and multiplier determination:

Titrant | Normality check | Begin End Total Normality () of EDTA pH Factor or Multipller

reference standard ml ml ml =02/E = (¥ x 50000)/ 50 ml sample
number pumber () (acceptable range = 0.018 - 0.022) = N x 1000 :
INRwZl  JN@ig3 |00 |93 [an 0.020s 20.
Laboratory control standard:
Reference True value | Sample Hardaoess(MV) | % RS=MV/TVx100
standard number awv) volume } Begin | End | Total } Multiplier | (mgCaCOyL) (acceptabie range
{mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INsegg7| 40 0 163 [ne] 19 | Ao E7] — d3.59,
Duplicate sample precision:
Sample " Hardness %RPD = -
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /[(S+D)2]} x 100
number (ml) ml! m! ml (acceptable range = & 10%)
AT ST SN T Lo T T
031405 | Ssu) 50 | e lizal 2| zote [ 43 REESEEGHEESE
1— Duplicate 5L 13.3 158 2. 2040 D ,_! 5 _
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
. standard number (sV) volume | Begin | End | Total | Multiplier {mg CaCOyL)
{mg CaCOyL) {m}) m} ml mi
I | NES 347 qOo | 50 [123 [13a3]do | zo.w B2
Sample bardness (B) Measured spike valueMV) | % R=MV/SVYx100
(mg CaCOyL) MY=A.B {acceptable range
: {mg CaCOL) =75 to 125%)
H3 39 : 93.59.
Sample measurements: ’
Sample volume | Begin | End | Total Hardness
Samplenumber | - .  SampleID {ml) ml m] ml Moultiplier {mg CaCOyL) -
— Blank
TVzNID | (should be = 0 mg C2COYL) 50 00 [ow| 0O |- 200 N D
D343-05A | MHS He0 13| 43| do 82
03 13,653 J 23 |7259| 42 2%
Dme.Qp 1S 254 (39.2{13.3- ' 273428
4 8s 89.2] Hvol .8 _i2) 2680.16
050312.04 | X uned ] 5 00 |80 |so 106
OsbHd.Oz 1 7 S tus |y : 130
Cso O d 3 s 12 | 23 lo
05021255 | Bobinend | 192 {ns | 0.7 14
O0SdvHY.0D L 2 2.0 4| 04 i) 8.2
Note: If >15ml of titrant is used, sample must be difuted.  Reviewed Date reviewed
. -02-05
by: c'\\ it
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Environmental Testing Solutions, Inc. Page 2 of 2
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst 1w
Date analyzed 1305
Titrant normality and multiplier determination:
—TFitrant— -Normality check | Reoin End Total Normality () of EDTA pH Factor or Multiplier
reference standard ml ml m! M = (¥ x 50000)/ 50 ml sample
number number (E) (acceptable range = 0.018 - 0.022 bt~ = }'x 1000
Laboratory control standard:
Reference True value | Sample Hardaess MV) | % RS=MV/TVx100
standard number av) volume | Begin | Ead | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCO,/L) (mD) ml ml mi =950 to 110%)
INeS997] 40 50 | AoY |22s] 2.1 20.¢ 43 10359,
Duplicate sample precision: .
Sample Hardaess . YRPD=
Sample Sample ID volume | Begin | Ead | Total | Multiplier | (mg CaCOyL) {(S- D) /[(S+D)2]} x 100
number (m)) ml m! ml (acceptable range = £ 10%)
. L A A o el et
0503l 09 [Kobiwson 3 | S0 835 |agqlof | 200 |° g2 EEESSREGRCES
. [' .
N i So |229 |233|04 | 200 |° &2 —
Matrix spike recovery:
Relerence Spike value | Sample Spike hardness (A)
standard number (sV) volume | Begia | End | Total | Multlplier (mg CaCOyL)
{mg CaCOyL {mD) ml ml ml
IN&S3223% Jo | So |429 |253(-24 | 20 - g
Sample hardoess (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B . (acceptable range
{mg CaCOJ/L) =75 to 125%)
Q.2 4b.8 J02 ).
Sample measurements: .
Sample volume | Begin | Ead | Total Hardness
Sample number .Sample ID {ml) ml ml m! Multiplier (mg CaCO,/L)
— 1 Blank— o
(should be = 0 mg CaCOVL) ~
0503 12.06F Mageye Valby 1 SO 253 |25 121 20. 74"
- J7
05571405 dz 2.5 |z2¢| Lz Zs
05031502 L 3 23.¥ 24215 3l
053292 | Bolbas | 24232 | 20 L
OSB3 14.0V L 3z 13331 21 43
oSt .10 N 4 3331463 | a4 J 44q
YA =
e
. f titrant is used, samp} + i :
Note: If >15ml of titran mple must be diluted. Rcvxcvl:;fl A Date reviewed 08-02-0S
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Total Hardness
RN (EPA Method 130.2)
o Matrix: Water, MDL = 1.0 mg CaCOy/L
- Analyst K\Te
Date analyzed | p1.24.065
4 Titrant normality and multiplier determination: :
l o Titrant | Normality check | Begin End Total Normality (%) of EDTA pH Factor or Multiplier
" reference standard m! mli ml =(02/E = (¥ x 50000)/ 50 ml sample
. number number (E) (acceptable range = 0.018 - 0.022) = ¥ x 1000
l- WR 13| JnR (23 | 0.0 |I0.0 ] lo.0 0.0 2 20
Laboratory control standard: .
l Reference True value | Sample Hardness MV) | % RS=MV/TV 100
Ly standard number (V) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
{mg CaCOy/L) (mD ml ml m! =90 to 110%)
l . INSS 231 40 50 to.o |1a.1] 2.1 2o 4o lo5
.. .o Duplicate sample precision:
I Sample Hardoess %RPD =
Sample Sample [D volume | Begin | End | Total | Multiplier | (mgCaCOyL) | {(S-D)/[(S+D)¥2[} x 100
: number (ml) ml ml m! (ffceptfble range = £ 10%)
| mis o- T8 50 (127 [16.2[4.1 | 20 |5 @3 |usiisuististnigy
oo | | 5o (.3 bo3l4.t | 20 |° 82 —
| . ‘ Matrix spike recovery: .
- Reference Spike value | Sample . Spike hardaness (A)
B standard number (SY) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
I {mg CaCOyL) | (mD) ml ml ml
' INSs 327 40 50 |/6.21323] ¢-1| Ao ] A2-
l Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyYL) MV=A-B (acceptable range
. (mg CaCO,/L) =75 to 125%)
. . B2 100 /s
l Sample measurements:
E Sample volume | Begin | End | Total Hardaess
. Sample number Sample ID (ml) ml ml ml Multiplier {mg C2COyL)
Blank :
I_ (should be = 0 mg CaCOyL) 50 0.0 {0.0]0,0 A0. ND
~ mys g 1.18.05,1 50 |34 |41 | 80 g
| Pock DmRTHETR| Sp  |ae.4 306 [4.2] 0 84
050114,0) | Gfpwn 1 20 30.6 33.3|2.2 [ 0 oo
I 0S512J.0) | Ghwn & 50 32.8 135.9/2.2 o4
059123.04 | GToun 3 50 35.0 |37.3/2.3 46
l osong.o\ I1SaN 1 /Of 50 372.3 |40/ 3.8 &L
0S¢120.03 AN & / 50 0.1 143.2] 3.1 b2
ssazz.ol lspnz & 50 0.1 [2.9]2.8 56
l oscizeo3f SON N1 50 a.1 164 13.5 7o
030113.02. . .
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed \\\ Date reviewed 08-02-0S
| b L



Environmental Testing Solutions, Inc.

Page 3[

L
i.
i

Page 2 of A
Total Hardness
(EPA Method 130.2)
. Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst KTP
Date analyzed 07.34.05
Titrant normality and multiplier determination: .
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml mi mi =0.2/E = (N x 50000) 50 ml sample
number W“\ (E) (acceptable range = 0.018 - 0.022) =Nx 1000 '
S TT— |
Laboratory control standard:
Reference True value | Sample Hardness(MV) | % RS=MV/TV x100
standard number (Tv) volume | Begin | End | Total | Multiplier | (mgCaCoOy1) (acceptable range
(mg CaCOyL) | (mD ml | ml m| =90 to 110%)
JNSS 327 40 0164 |8.Y]Q-0] 20 4o |66
Duplicate sample precision:
Sample Hardness %RPD =
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%)
. J Lot tro b :‘:-r £ L
osc120.04/SON T2, |50 (8.4 1S '3.1] 20 |5 6o EHIBNERRAUREE
: Duplicat D
L |y 50 1.5 |147] 3.2] { ¢d 3.2%
Matrix spike recovery: s B
Reference Spike value | Sample Spike hardness (A)
standard number (SV) volume | Begin ) End | Total | Multiplier (mg CaCOJL)
(mgCacoyL) | (mD #ml | ml
JNss 237 40 150 [14141675-2 | a0 /604
Sample hardaess (B) Measured spike value (MV) % R=MV/SV x100
(mg CaCOYL) MV=A.B (acceptable range
(mg CaCOyL) =75 to 125%)
_ 64 46 100 %o
Sample measurements: :
Sample volume | Begin | End | Total ) Hardness
Sample number Sample ID {(m) ml ml ml Multiplier {mg CaCOyL)
Blank —
—| s _ A
0So122.0205QN |Nr3 50 k.1 11951281 20 56
4.0z | <. Amer | 50 .5 121.912.4 48
0572203 | €. Amer o 50 al.7 1344 |2.5 50 -
—X =& KR —¥ w —2\
7.22.05 | MHs Hao A | 50 24.4 128.514-1 g2
Qa‘os mHs Hao B 50 8.5 (356l 4.0 | ) 8o
Note: If >15ml of titrant is used, sample must be diluted, Reviewed Date reviewed
by: Al 0%-02-0S
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Environmental Testing Solutions, Inc.

Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0,10 mg/L’
Meter: Accumet Model AR2S pH/Ion Meter

Analyst ﬁ‘@ J AR Iodide reagent: | {AJ R (09
Date analyzed -/9=-0 Acid reagent: | InR 1L S
Calibration:
S oten it -:]  0.10mg/L 1.00 mg/L
Reference standard number- INSSA 1-9 NS

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) Y% RS=MV/TVx100
number (mg/L) {mg/L) {acceptable range = 90 10 110%)
INSSQ) 0.50 045% Qrd0.
Duplicate sample precision: .
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D)/[(S+D)12|} x 100
number . o ahds {mp/L)
1
0Sd02.0) [ ST 101 | nowsto, Claas | S zo.00ve ) R
. 4 ‘Duplicate ".-.. : ok aed v D <20.00 552 —_—
Sample measurements: .
Sample . SampleID Sample characteristics Residual chlorine
number . (mg/L)
Ger b o5 7| Blank (shouldbe=<0.10 mg/L) | SEEEERRNRIS ST VIRIER wE] £0.00947
Ljoshenz | SN - 101 - INT - oo, (lean, pochdes | 40-00002
. L §
OSdho.0 156 Gedecthun NOuSHsa. Cloot “o-Doszd
. ¢ — .
~. Dmezaa 25 prd
Nl Y £ _—
/r‘ -
_/ .
/ —_—
_Laboratory control standard:
Reference staudard True value (TV) Measured value (MV) % RS=MV/TV x100
fumber {mg/L) {mg/L) (acceptable range = 90 to 110%)
INSS 230 0.50 051 t02.21.
Reviewed by ot

Date reviewed M-A-0S




? Environmental Testing Solutions, Inc. — ¥8-5
; o Page 72 35

3 - Page_| of |
v Total Residual Chlorine

(EPA Method 330.5)

3 Matrix: Water, MDL = 0.10 mg/L

Meter: Accumet Model AR2S pH/Ton Meter

> L

Analyst [ AC Todide reagent: { /J/U//2./ 4 X

-

Date analyzed | 03-21.05 : “Acid reagent: | /Y2 /(D

Calibration:
L e et e T 0.10 mg/L 1.00 mg/L
Reference standard number mnis2.37e YU

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

Laboratory control standard:

B e DAY N R L R P W
; . Dl AR

.Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100

number (mg/L) (mg/L) (acceptable range = 90 to 110%)
: N S52F0 0.50 Q- 500 700 %2
:' Duplicate sample precision: .
o Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
i number . F 4,44 4 o7y (mg/L) . (accept:ble range = 10%)
2__ X R, u“:: >, :f_
£ 0S 120 .08VA-SQN 10) Olﬂa-\/noafmj. S<v. 0055 |l R
AN ‘Duplicate ek : | D 0.000545 —
: Sample measurements;
‘ Sample Sample ID Sample characteristics ’ Residual chlorine
g number ) (mg/L)
i BSR4 EP] Blank (shouldbe=<0.10 mg/Ly | +E5Eiatamin s E ik | £0.0008SD
: fsaize.od YA -S0N - INT C_/Ma/n7r | P
o721.0y | 196 Geokaghun 0leon, s color - LO0. g2
A = - © —

‘ﬁ//
/ ﬁ
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100"
number (mg/L) {mg/L) (acceptable range =90 to 110%)
/7755220 » 0.50 0.50Y 100.87.
/

o

Reviewed by

<\
Date reviewed 01-22-0S




Environmental Testing Solutions, Inc. . : S ID‘QQ = - 4?3 70

Page_76G .
Page ] of _|
Total Residual Chlorine
- (EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter
Analyst Kok Todide reagent: | [\ 8 (7B
; Date analyzed 07.23.05 Acid reagent: | IR 148
i Calibration:
. Vs Tl Dlee e L 0.10 mg/L 1.00 mg/L

I Reference standard number Inss a3n INSS2TD

- - Note: Forsarr}ples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
i Laboratory control standard: -

. Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100

s . number (mg/L) (mg/L) (acceptable range = 90 to 110%)
i 1SS 2.3D 0.50 0.506 . . lol. 2 9,

_: ' Duplicate sample precision: . .

1 Sample Sample ID - Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
l number ’ _(mg/L) (acceptable range =+ 10%)
DSn27.0) [TVA -San - oy |, topackielts [So.00174 |43 ! .

' 1| Duplicate [uoiEimsnxTD 0og (g0 | —_—

A

Sample measurements:

Sample Sample ID Sample characteristics Residual chlorine
2. number {mg/L)
o e i gt | Blank (should be = <0.10 mg/Ly b NS 1l <0.00493

ST TVA-S& 1T *m/ql-o foo ow—holcs 0.00237
o322.02 | C.Ameniun - Saviee c(oqelu fan, Lo packicles | 0. 112

6sp322:02 | ME.Olije Pclele G 4’a~\. "no {Jdr«halc;/cwa& 0. 000310
OD723.02 | Pz EMPbnnsen | 4a 1, narthu /e::grt‘& £0,0438
0So322v) | 154 G’;a)zg,dbu_n c'cqr‘. no narJ-: <Jes “0.003]6

——

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) i (mg/L) (acceptable range = 90 to 110%)
1SS 2730 0.50 0.5006 . 100.& %%
" Reviewed by N

Date reviewed 071-23-0%
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Environmental Testing Solutions, Inc.
Pimephales promelas
Potassium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water

¢ 009 L i 4 i I i L § i i i i | 4 4 i i i | i

- USEPA Control Limits (£ 2 Standard Deviations) . -
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0.7 -

0.6

0.5

| 1 1 i 1 .I ! | 1 ! 1 1 1 1 1 1 1 ] | ]
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N USEPA Warning and Control Limits ( 75" and 90" Percentile CVs) )
1.0 - -

......................................................................................................
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7-day IC, (/L KCI)
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0.9
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0.7 -

0.6
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0.4 l 1 ] i 1 | I 1] |

1
in- b - 5 5 oo
s \.,,»‘\ \\‘“5.,»‘5'“ NN W o \190,16»91"’“ S ‘1»06”“»&‘\»: PN

[\

Test date

—_— 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,%S8, ,0r S, 4
R Control Limits (mean IC,; = S, ,,, S, ¢, or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laberatery
Test yumber  Testdate  7.dayICy, cT S Contrel Limits Sase Waming Limits
(@LKCH) (gLKChH CT-25 CT+28 CT-8Sc0 CT+S410
1 11-30-04 054
2 12-07-04 0.64 0.59 0.07 045 0.73 0.07 0.52 0.66
3 01-11-08 0.63 0.60 0.05 0.50 on 0.07 0.53 0.67
4 02-08-08 0.62 0.61 0.04 0.52 069 0.07 0.53 0.68
5 02-12-03 0.62 0.61 0.04 0.53 0.69 0.07 0.54 0.68
6 03-01-03 0.61 0.61 0.03 0.54 0.68 0.07 0.54 0.63
7 03-01-08 0.61 0.61 0.03 0.55 0.67 0.07 0.54 0.68
8 03-08-03 0.69 0.62 0.04 0.54 . 0.70 0.07 0.54 0.69
9 03-15-05 0.62 0.62 , 0.04 0.54 0.70 0.07 0.54 0.69
10 03-29-05 0.67 0.62 0.04 0.55 0.70 0.07 0.55 0.70
11 04-12-0% 0.61 0.62 0.04 0.55 0.70 0.07 0.58 0.70
12 04-26-05 052 0.61 0.0 0.52 0.711 0.07 0.54 0.69
13 04-26-05 0.58 0.61 0.04 0.52 0.70 0.07 0.54 0.69
14 05-03-05 0.61 0.61 0.04 0.53 0.70 0.07 0.54 0.69
15 05-10-05 0.58 0.61 0.04 0.53 0.69 0.07 ©0.54 0.68
16 05-17-05 0.50 0.60 0.05 0.51 0.70 0.07 0.53 0.68
17 06-07-05 0.62 0.60° 0.05 0.51 0.70 0.07 0.53 0.68
13 06-21-05 0.61 0.60 0.05 0.51 0.70 0.07 0.53 0.68
19 07-12-05 0.53 0.60 0.05 0.51 0.70 - 0.07 0.53 0.67
20 07-19-05 0.62 0.60 0.05 0.51 0.69 0.07 0.53 0.67

Sazs

0.12
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13
0.13

Laberatery
Centre] Limits

CT+Spss CT+8ys

0.47
0.438

0.48

0.48
0.48
0.48
0.49
0.49
0.49
0.49
*0.49
0.48
0.48
0.48
0.48
0.48
0.48
047
048

0.71
0.73
0.73
0.74
0.74
0.74
0.75
0.75
0.75
0.75
0.74
0,74
0.74

Sus

USEPA

Warning Limits

0.37
0.37
0.38
0.38
0.38
038
038
0.38
039
0.39
0.38
0.38
0.38
0.38
037
0.37
0.37
0.37
037

" CT-8,ys CT+S,y

0.31
0.83
0.84
0.34
0.84
0.84
0.85
0.85
0.86,
0.86
0.85
0.84
0.84
0.84
0.83
0.83
0.83
0.83
0.83

Note: 7-d IC; = 7-day 25% inhibition concentration. An estimation of the concentration of potassiam chloride that wonld cause 2 25% reduction in Pimephales growth for the test population.

CT = Central tendency (mean I1C;;).
8 = Standard deviation of the IC; values,
Laberatory Centrel and Warning Limits

Laboratory coatrol and waming limils were established using the standard deviation of the IC;; values comresponding to the [0th and 25th pcm:n(ile CVs.

recommended by USEPA for the test method and endpoint.
Sase = Standard deviation corresponding to the 10* percentile CV. (3440 = 0.12)
S35 Standard deviation corresponding to the 25® percentile CV. (Spq9 = 0.21)
USEPA Centrel and Warring Limits
S rs > Standard deviation correspaading to the 75* peroentile GV, ( Sayy = 0.38)
S se™ Standard deviation correiponding to the 50° percentile CV., (Sape = 0.45)
CV = Coeflicient of variation of the IC,, valucs.

USHPA. 2000, Understanding and Accotnting for Method Variability in Who'e EfMuuent Toxicity Applicstions Undet the 1 Polhutant Discharge Bliminats

Organisms obtatned from Aquatle BloSystems, Inc.

Progrum. BPA:$33-R-00-003, US Bnvk

sA'

0.27

USEPA
Ceontrel Limits
0.32 0.36
033 0.87
033 0.38
0.33 0.88
034 0.88
033 0.88
034 0.90
0.34 0.50
034 0.90
0.34 0.90
0.34 0.89
0.34 0.89
0.34 0.89
0.34 0.88
033 0.87
033 088
033 0.88
0.33 0.87
0.33 0.87

cy

These ranges are more stringent than the control and waming limits

Agency, Cincln

i OH.

07-19-05



Environmental Testing Solutions, Inc.

Pimephales promelas Control Growth, Coefficient of Variation, and PMSD
in Potassium Chloride Chronic Reference Toxicant Tests
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Test date
—_——

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 Growth, CV, or PMSD)

Control Limits (mean Control Growth, CV, or PMSD = 2 Standard Deviations)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

Test number  Test date Cont.rol Control Mean CT
Survival Growth
o for Control Growth
(%) (mg/larvae) (mg/larvac)

1 11-30-04 100 0.689

2 12-07-04 97.5 0.687 0.688
3 01-11-05 100 0.797 0.724
4 02-08-05 97.5 0.687 0.715
5 02-12-05 100 0.712 0.714
6 03-01-05 100 0.749 0.720
7 03-01-05 100 0.889 0.744
8 03-08-05 100 0.735 0.743
9 03-15-05 100 0.533 0.720
10 03-29-05 100 0.676 0.715
11 04-12-05 100 0.702 0.714
12 04-26-05 100 0.742 0.716
13 04-26-05 97.5 0.702 0.715
14 05-03-05 100 0.760 0.718
15 05-10-05 100 0.772 0.722
16 05-17-05 100 0.858 0.731
17 06-07-05 100 0.848 0.737
18 06-21-05 97.5 0.622 0.731
19 07-12-05 100 0.765 0.733
20 07-19-05 100 0.596 0.726

Note: CV = Cocfficient of variation for control growth.

cv

(%)

157
7.6
8.7
3.9
58
11.8
4.5
8.3
3.1
12.5
9.8
3.9
72
25
10.7
6.0
33
72
56
2.9

cT

for Control
Growth CV (%)

11.7
10.7
9.0
83
89
8.3
8.3
7.7
8.2
8.3
8.0
7.9
75
1.7
7.6
74
74
7.3
7.0

MSD

0.10
0.09
0.10
0.11
0.11
0.17
0.12
0.08
0.06
0.12
0.10
0.09
0.10
0.10
0.10
0.06
0.09
0.09
0.10
0.06

PMSD

(%)

15.1
12.7
13.0
15.5
16.0
229
13.9
11.0
10.5
17.4
13.9
12.3
13.5
129
135
7.4
10.1
14.5
134
9.7

CT

for PMSD (%)

13.9
13.6
14.1
14.4
15.8
15.5
15.0
14.5
14.8
14.7
14.5
144
14.3
143
13.8
13.6
13.7
13.6
134

Onaversge, the CV for control growth is 7.0% in Environmenta) Testing Solutions, Inc, Pimephales chronic toxicity tests.
Lower CV bound determined by USEPA (10® percentile) = 3.5%..

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

MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference
PMSD is & measurc of test precision. The PMSD is the minimum percent difference between the control and treatment that can be
declared statistically significant in & whole effluent toxicity test Onaverage, a significant difference occurs for Environmental Testing

CT = Central Tendancy (mean Control Growth, CV, or PMSD)

Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 13.4% from the control.

Lower PMSD bound determined by USEPA (10 percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90 percentile) = 35%.

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 Iaboratories for Pimephales growth in chronic reference toxicant tests.

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

Organisms obtained from Aquatic BioSystems, Inc.

07-19-05



Environmental Testing Solutions, Inc. -~ -="-. 7 . .l Pageé1of 5 -

Potassium Chloride Chronic R'ef'ereh:ce Toxicant Test
(EPA-821-R-02-013 Method 1000 0)
Species: meephales promelas

 BFKCICR Test Number: _10)

- Dilution preparation information: Comments: . .
. KCl CHM number: CHH 188
[- Stock preparation: 50 8 K.CVL: Dissolve 50 g KClin 1-L
’ - Deionized water -
o Dilution prep (mg/L) 300 . 450 600 750 900
Stock volume (mL) .6 9 12 15 18
[3 Diluent volume (mL) 994 . 99l . 988 985 | 982,
! Total volume (mL) 1000 1000 1000 © | 1000 1000
l Test organism information: : - | Test information: L R
' | Organism age: 22.S o 3-\ ﬂouls o> Randomizing template:  lde-ti-aN ecee:d
Date and times organisms | ory-1§- o% 1530 10 SO0 Incubator number and 5& b R
[ were born between: shelf location: - Sl R
: Organism source: * AES 6@:\0\ 0'\'\?‘05 Artemia lot number: .- | REWHT)
Transfer bowl information: | pH= SU Temperature=  °C | Total drying time: 2d-Hoyes)
. . 1S4 - . 24,3 Date / Time in: qj.36-09 (31O =}
Average transfer volume: 10.4 ) Date / Time out:cn-21-¢S| 28 | .
: : Oven temperature: | LO°C, ). -

Daily feeding and renewal information:

- .— — = ._

Day Date Morning | Afternoon Test inltiation, MHS Analyst "
o feeding feedingtime renewal, or batch used T
: time : termination time .
0 lmages |—3 SO 232, cr-zes® | T N
! _lotwes | cAno | 1500 210 o368 ;d\ i ’
2 2108 | -ofsa | 1Sob 1322 61 13-05R | J‘\_;(
> _lorzss | cros | \soo 2300 apsé | K
¢ loreies | caco |- wiy 1334 o30S RE A0
2 lo-zd-g5 | oka1 | ysol 1255 | ordhosAT| A\
8§ lorzsoes | pesz | a4ss 1240 md—cs AL A
7 |ovweos EGRIISEEDRY 1307 %:‘-ma"«. -ﬁtﬁ é\‘

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07 $20% 7-dayLCsy | JL7. 6%
Average weight per initial larvae: 0. Al FSFCHASRIRESE] NOEC_ - £ 2300
Average ¥ weight per surviving larvae: | 0.9 2 0.25 mgharvae LOEC 3260
ChV <300
LIC:s b2Z2.S
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas PpKCICR Test Number: 10

Survival and Growth Data
Day : Control 300 mg KCVL 450 mg KCVL
A B C D E F G H I J K L

0 olwlmwlo)mwlioln|ioln|nlio]o

1 wftofio]io]tolp)io 1o J1oji1o}ip] 1o

2 tol1o |to |to)w |10 o [10]to | w0l o]0

3 ol to|ro |0 ||| |o]qd|io]o] 0

4 1o |1olrolio 4% w]|w|o|alwlwo|o )
5 wliolio liola |[o|wo]io]lalio]io]io

§ iofiolio o]l alio]to|to] alio]|i1oio

"7 . e

6| tofro. {10 gl 10|00t G |t0] 0] 170

A =Pan weight (mg) Red
Tray colorcodez: WA |15.20 |15.12 |in.28 5.0 {ig.54 | 1505 |82 {154q |12 fie.sd [H4.92 1496
| Awymd&&a__
{ B =Pan + Larvae weight

S(';‘.’,,m Wy |aned{apis jaa-02)y..20 1347 ]20.27}12.97 2024 ﬂﬁb 3|20 :10-% 70-

Larvae weight (mg)=A-B

524 |..03[5.1% Lk 443 502 |65 s 05|48 [s.ab [e.od [su)

Weight per lnitial number

of larvae (mg) AN 5 ) " AN A
= C/Inltial number of larvae | & f’o % & v A
. o° 0 o’ MY o )
"Average Percent ¥ ) R

weight eduction : _ ) e '

ln:th! per ;ro:\ controf | 0.S9C ; 18.4% 0.527 ) 57
number of (*A) 3 : |

larvae ("'5)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m= missing, sk = sick, sm= unusualfy small,
1g = unusually large, d&r = decanted and returned, w = wounded.

Calculations and data reviewed: é&_

Comments:




*'Environmental Testing Solutions, Inc.

Species: Pimephales promelas

PpKCICR Test Number: 70

Suwiv&l and Growth Data

Day 600 mg KCI/L 750 mg KCUL 900 mg KCVL
M N (o) P 1.Q R S T U v W X
0. ||| ]|o]fiolw|wo]| o0 |0
! 10 194] 10] 10] &' a'q a4 x| 4d]s 4| 32
2 w|q |ofliola|alale|d]s|3]3
i io | a a0 a"( A4 |2 |4|s |33
4 10| ¢4 e"] 10 |1 s%|et| e [ 5| 5 |1
° w19 ¢ [44 vt g |8 |& |1 [47] 2]
6 ol lelalolgle 9| o]
SR £33
7 o T]e]a Jw|&]e [T ][22 7"
#r:;::lmﬁtegn el 43 | b4 |15, 24 [ |15-95]16.0t [15.22 [isaf 4G :4:14 H.S3 {1y 2
Analyst: dw.:.‘__
B = Pan + Larvae weight . 3 L % 09 % 1 q . )
ot KT8 197 0021 a- 01 B 1t a0 D | @ 10,95 15.89) 78] —
Larvae weight (mg)=A-B ' .
4ad (a4 (402 | g0t [2.01{2.37 |41 |3 R[04 | 110 |0.25] —
Weight per [aitial number R A ? a o
of larvae (mg) W N B % XN & o \ ’l%
= C/ Initlal number of larvae o§~ 0‘?‘" 0\} . 0‘:? ‘D:é\ 0?’ D?b D?’ bb D\ D-D O )
Av;r:ge Percent )
it T | fameontrat | poded | 2237 | 0,355 | 46.37 | o.0db | a2
pumber of (%) ) N
1arvae (mg)

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

Calculations and data reviewed: A_

Comments:




Environmental Testing Solutions, Inc.
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)
Species: Pimephales promelas

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

Test sambert PpXCICR ¥ 118 (770 st 351 Depot St.)
Tert dstess July 19-36, 2008 Revelwed byt~ ,\ I Ul ~__
\A
Cossmerntion (mgA. Replicate lTaiiel sanber of | Nzl oomberof [A = Pus wuighl (mg)| B =Pas ¢ Larvas | Larves woght (mg)] Weight{ Sarvivieg [Mess weight! Sarviviag Caefiichout of varistien | Weight / Loitial sumber of Meas srvival | Mons weight laltiad | ConlTiciont of rartation) Parcent redwction Srom
xm tarves tarves weight {mg) aA-B oumber of larvee (mng) | Sumber of Jarvee (mg) |  O0in =gt pur mpwving bwrvee (mg) %) sanbar of larves %) contret (%)
b of e (%) (o)
A 10 0 15.20 2104 $.84 0584 0.384
[] to 0 1502 .18 6.0) 0603 0.60.
Contret 0.59% 00.¢ 5% pplica
* C 10 0 1623 2202 519 0579 ¥ 057 ! 5 19 Netapglicable
D 10 0 15.04 20 6.16 0616 06t6 .
E 10 9 14.34 19.4 4.9. 0.548 ) 0.49
00 F 10 0 13.1 202 Al 0312 0517 a0 0312 s 0504 14 184
G 10 [ 14.3 198 0. 0.503 0.50;
[N 10 0 15.1 . 2024 X 0303 0.50!
1 10 9 15.12 9 90 4.78 0331 478
3 10 1 16.14 1.30 5.16 0316 0.516
450 0.54 £ ®. . K}
K 10 ! 14.92 096 6.04 0 604 ! o .604 ”s 1 10 n
L ] 1 14.96 2007 5.91 0313 .511
M 10 4.1 19 67 4.94 0494 0494
0 N 9 2 612 2063 444 0634 0530 13 9444 50 8463 X n3
1) 0 s $.24 19.36 4.1 0513 0412
P [] 9 6.07 2118 0 0557 050
Q 10 [ 1595 1902 I 0512 0.30
30 R 10 1601 19.38 : 0421 0492 27 0.3) ns 0358 133 403
S 10 15.28 1947 4 0.524 041
T 10 15.11 18 69 3.9 031) 035
u 10 14.46 1495 04 0.490 0049
v 10 2 14.79 15.99 1.10 0350 0.110
0430 .9 .9 R
o0 w 10 1 14.53 14.78 0.2 0.250 % 023 ! e 1014 ”3
X 10 [) 000 000 000 0 000 0 000
Dusaett's MSD valoes 0.0878 MSD= Mintmum Significant DifTerence
PMSD: 9.7 PMSD = Pescent Minimum Significant Difference
PMSD is 8 measure of test precision. The PMSD is the minfmum percent difference between the control and that can be declared statistically significant in s whole ¢fBuent toxicity tcst. On
sverage, & tignilicamt differenoe occury foe Bavis ) Testing Solutions, Inc. chronic toxicity tesis whes s toxicant reduces PimepAaler growth by 13.4% from the control (determined through
' reference toxicant testing).
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The lower and upper dounds were calculated by the USEPA using 203 tests conducted Grom 19 1ab ies for Pirnephales growth in chronic reference toxicant tests.
USEPA. 2000, Understanding and Accounting for Method Varfability in Whote Effiuent Tonicity Applications Under the National Poltutant Discharge Elimination Program. FPA-333-R-00.003. US Envil 1P Jon Agency, Cincinnati, OH.

Orgonisma obialned from Aquatic BioSystems, Inc. 07-19-08



Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Growth sad Survival Test-? Duy Survival
SantDate  719/2005 Test 1D PpRCICR Sampk 1D: REF-Ref Toxicant
End Date:  7/26°2005 Lab ID: ETS-Bavir. Testing Sol Sample Type: KCL-Potassiom chlocide
Sample Date: Protocot  FWCHR-BPA-821-R-02-013 Test Species: PP-Pinephales promels
Lomments:
Conc-mg/T. 1 1 3 4
D-Coutrol 1.0000 1.0000 1.0000 1.0000
300 0.9000 1.0000 1.0000 1.0000
450 09000 1.0000 1.0000 1.0000
600 1.0000 0.7000 0.3000 0.5000
750 0.6000 0.8000 0.3000 0.7000
900 0.1000 0.2000 0.1000 0.0000
Traasform: Arcsia Square Root Raak 1-Talled Numbder Tetal
Coacmg/l. Mean N-Mean Mean Mis Maz CV% N Sam Critieal Rap Nember
D-Control 1.0000 1.0000 14120 14120 14120 0.000 4 0 40
300 09750 09750 13713 L2490 14120 5.542 4 16.00 10.00 1 40
430 0.9750 09750 1313 1249 14120 5942 4 1600 10.00 t 40
600 0.8500 Q.8300 Lig9g 09912 14120 15281 4 1200 10.00 s 4
*1350 0.7250 0.7250 1.029 0.8851 1107 10396 4 10.00 1000 1 40
*900 0.1000 0.1000 03165 Q1518 04636 93U 4 10.00 10.00 36 40
Augilisry Tests Statistic Oritices] Skew Kart
Shapiro-Wik’s Test indicates normal dstribution (p > 0.01) 0944893658 0384 0.13279957 03183892849
Equality of variance cannot be confirmed
Hypethesis Test (1-tall, 8.65) NOEC L ORC Qv TU
Steels Many-Oone Rank Test 600 750 670.8200932
Treatments vy D-Cogtrol
Mazimum Liket{hood-Prebit
Parsmeter Value ST 95% Fiduels! Lbnlts Contrel CALSq Critical Pralue Mae Slgma Tier
Slbope $.103164432 3754692465  «10.210838 2641716384 0 618625447 7814727783 S8B-14 238479048 0.123408578 s
Intercept +183759316 164300109 <70.663558 319116948¢
TSCR 1.0
Polat ) mg/l  95% Fiduclel Limits 09 ] °
ECot 2674 396.0036568 4
ECos$ 3355 4806195498 0.8 1
ECI10 3718 328381041 074
EC1S 3.964 3713282703 -
EC20 4158 6038474038 o8 1
EC2S 4326 6332171361 Eo s
BC4O 4747 TUI.TUSTE2U 9
ECS0 5000 766991378 x 041
BC80 5.253 R24.2438091 034
ECTS 5674 9290259252 02
EC30 35.342 9742126478
ECsS - 6.036 1029.663367 0.1 4
EC90 6282 11039386 00 o 'Y 3
EC9S 6.645 1223 994636
EC99 7326 1435.53133 ! 1 10 1009 10000
Swgaificant heterogeneiy d @ = L.T3E-16) Dose moL.
Dese-Raspense Plot
1 - vy
03 ] 1
os
0.7
-
20843
Ses
>
S04
~
0. 4
024 -+
0.1 4 4
[] . —y—— v
5 3 g g F

Organlsms obtained from Aquatic BioSystems, Inc.

07-1905



Organisms

Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Crowth and Survivel Test7 Day Crowth

Sturt Date: /192005 Test 1D: PpKOCR Sampis IDx REF-Ref Toxicent
Ead Dater /2672008 LabID: ETS-Eovir. Testing Sol. Sample Type: KCL-Potassiam thloride
Sample Date: Protocot  FWCHR-EPA-821-R-02-013 Teut Specles: | PP-Pimephales promehs
Comments:
Coac-mg/L, 1 2 3 4
D-Contro) 0.5840 ©.6030 0.57%0 0.6150
300 04930 05120 0.5050 0.5050
450 0470 . 0.5160 0.6040 asito
600 04940 04440 04120 03010
50 03070 03370 0.4190 03380
900 0.0490 0.1100 0.0250 0.0000
Trussform: Ustraneformed 1.Talled Lastonic
Conc-mg/l.  Mean N-Mean Mesa Min Max CvV% N tSut Crideal MSD Mas N-Mean
D-Coatro} 03955 1.0000 0.5953 0.579%0 0.6160 87 4 05955 1.0000
*300 0.3038 08459 “0.5038 04930 05120 1.368 4 365 2290 0.0575 05158 0.8557
*450 - 03In 0.3354 0521 04730 0.6040 10.213 4 mn7 2290 0.0575 0.5153 08657
*600 04528 o 0462 04120 0.5010 9.140 4 s.288 2290 0.0575 04628 o
0 03333 0.3968 03553 03070 04190 13038 4 03553 05966
900 0.0450 0072 0.0460 0.0000 Q1100 102443 4 0.0460 Qo772
Aunxiliary Tests Shatlstic Criticnd Skew Kart
Shapiro-Wik’s Test indicates norma{ dstribution (p > 0.01) 0542534149 0344 0.661523867 125944343
Bartlett's Test indicates squal vatiances (p = 0.03) §.652840614 1134486673
Hypothesls Test (1-t21, 0.05) NOEC LO0EC Qv TU MSDe MSDp MSB MSE F-Preb of
Dunnett's Test <300 300 0.05751892 0.096589286 0.012364063 0.001261771 0.001507935 3,12
‘Treatments vs D-Control -
Lissar Interpeiation (200 Resamples)
Peint wg/L 5D 95% CL(E1p) Skew
1cose 111.66 29 N 21920 3.8004
o1 2331 7141 143.47 15357 23752
Ic1s 476.52 99.14 130,28 610.63 ~0.4975 10
IC0 56118 422 43681 66134 T 04528 091
128 62250 2358 52097 61944 04526
1C40 74014 1642 68731 n224 0421 084
IC30 me 783 25291 20331 0.0281 0.7
* indxcates [C estimate less than the Jowest concentration o8
éo.s
Tod]
x 04
034
024
0.1
0.0 T v v
0 200 400 8§00 800 1000
Dese-Response Plot
07
]
05 &
- - - ow LN} ss e w LR ’““‘o.“m'
05--".. R I, cses sommeeseel o signit o
g 0.4
§*
3
E 03 ;
Lod 4
0.2 4
0.1 1t
>
0 3 v - r v
: ; § ; 3 8

o e,

Ine.

Nained Aouall,
from Ag {oSystems,

07-19-08



Environmental Testing Solutions, Inc. Page 4 of
Species: Pimephales promelas PpKCICR Test Number: 7 ()
Daily Chemistry:
Day
0 1 2

it | 285 1A% | Z7% | Zap | Aazl i
Concentration | Parameter R R AR RN SR U e IS e rseasiene

CONTROL | pH (S.U) F%0 1 750 | 7ce (272 |7 560 265

DO (mg/L) </ 7-4 7.7 } Z. 7.
Conductivity ;
(p(:nhos/cm) 2% SERG
‘Alkalinity .
(mgcacoyy | b\ § 1™\
Hardness . 131
(mg CaCOyL) S PSR R N
(Tog;lp erature 24.% 24.S 2. 241 24.6
pH (5.U) F5 1 7 7.92| 238 [7.8%
DO (mg/l) _AZ—5-712. Z i3 2z |27
300 mg KCUL | Conductivity Ty
(pmhos/cm) Ty 78 ?—'
Temperature - .
°C) : 24.6
pH (S.U) 2.7/
DO (mg/L) A 7.7
450 mg KCUL | Conductivity 22,

’ (pmhos/cm) ” / 046
Temperature
cC) 4.6

7.72

DO (m g.0

600 mg KCVL | Conductivity X
(pmhos/cm) - L;&O
Temperature 24.)
(°C) =e ]
pH (S.U) 2 17.8] _12.75

-5 : 20 (mg/l)  Aa -2 N 17-7

mg KCIVL | Conductivity SRR

(umhos/cm) ) d: ik 5 / VZ{O
T t
({:')“Pera l..ll"e 25.0 28245 24.71
pH (S.U) 2.38 |2. 8212.935

900 mg KCIL l():0 E:mg/?t - e A

mg onductivity P Al

(umhos/cm) CRc0  WREER| /770
T t
oy 24.8 | 297 | 246

STOCK Conductlvity wE ;
(umhos/cm) Rp7e00 R T

Initial Final Initial Final




Environmental Testing Solutions, Inc.

Page 5 of 5§

Species: Pimephales promelas

PpKCICR Test Number: _ 10

Day .
3 4 5 ‘ 6
Analyst A0 | fak | kqe | GE | Bz | AnE | AR T A
Concentration | Parameter ESTES IEAREA ] SRR RS | st | SR IS R
CONTROL | pH (S.U,) . 2.9) 17277 | 771 2.2
DO (mg/L) .
Conductivity
(pmhos/cm)
Alkalinity
| (mg CaCOy/L)
Hardness
{mg CaCO,/L)
Temperature
(°C)
pH (S.U.)
DO (mg/L)
300 mg KCVL [ Conductivity
: (nmhos/cm)
Temperature
(oc) . '? .‘/
pH (S.U) 2L -?
po@mgy {7+ 126 } &7
450 mg KCVL | Conductivity s
mboseny. /740 B ' /0%0 =i
({f:';‘p""““ | 8.¢ | =42 252 | 2.
, pH (S.U.) Z.8C 1 7.7 .35 | £/
600 mg KCVL | DO (mg/L) 2.3 IR &~ A 1 7.9 1 N Z-Co O __
Conductivity ; ' 5 12 0 i /32 S
(pmhos/cm) / 320 i neTd | |350 e 0 i s
Jreertre | gqq | w2 f 2 | ad [ 50 | %5 Jaso | wad
pH (S.U) 7, . "18 9942.62 Zf 5}‘.&2—
DO (mg/L) A . . . . =<
. Y: 5 _,,.” : % A 5‘3'_2’
750 mg KCUVL &m:;g:i)ty & .,..:. % 3».-; ;_'.‘._ , é} a 0 : {5- @0 ; '.1:‘?‘.-.
({ec';‘p"““” 296 | zdz | =g f 243 | .8 5.0 | 242
PH (S.U) +%6 | 112 | 7.9 777 | 7.89 715 |&.te
. DO (mg/L) | 3-< [Whéo 7.0 | 9.1 2.9 1 7-Z
00 mg KCVL { Conductivi R
TR mhosremy. | /830 (555 (810 | (910 el /700 s
('Ef:';‘p“”“'e 2.1 243 | 2.6 | 44 | =.0 x.0 e
STOCK Conductivity e ¥ £ | AR
(pmhos/cm) /80 $ig SEdEs) [ 7200 '& \& %é’#%‘*’
Initial Final Initial Final Initial Initial Final
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Environmental Testing Solutions, Inc.

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Warning Limits (mean IC,;+ S, ,or S, ;)
Control Limits (mean IC,, £ S, ,,, S, o, or 2 Standard Deviations)

LI 1 1 ] 1
- USEPA Control Limits (£ 2 Standard Devzatzons)
1.10 - -
1.08 - .
1.06 | .
1.04 - -
[ 1 ! | i1 ! 1 1 ] 1 | I | i | 1 1 [ 1 N ] ! ]
2.5 B S I A S S I S RS B SR M AU R R SRR I N
6 I USEPA Warning and Control Limits (. 75" and 90" Percentile C Vs) _J
o 20 - :
- & a1 AR es SRR AR RS R R R R RS Re R RR 008 ;
g 1.5 j_ e e e ot e 2 e e £ 3 4 4 € e £ 5 £ i o o 88 £+ _-
Q — oo —— —— —— —— ——e
O 1o} * e v -~ s
Pt
> i J
S 05 e s ]
~ X ]
] 1 ! | 1 | 1 | 1 1 1 i 1 1 1 | | | 1 1
1.4 1 i ] ] 1 i L ] ] i ] i ] L i 1 i ) i i
13 | Laboratory Warning and Control Limits (10’ % and 25" Percentile CVs)
12 ~
1.1 |- _ -
10 - e e e e e e b £ e e 4 o 4 e £ £ e e .
LU 00 OO O OO TOT R UO DO T OO PO PPN -]
0.8 I 1 l 1 1 1 4L 1 1 I 1 1 |
»‘5‘“ ‘5’“3»:*’“6»’ 9“‘ QS'“%»:'\ o °$\V°‘ \l»& \l’“‘ vg‘rb‘ \»'L »‘\‘0’ \\'“ MS »\ ng ?5'5»6 g&’“"»s \“L» 1\'\-»5
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 IC,,)




Environmental Testing Solutions, Inc.

Sodium Chloride Chronic Reference Toxicant Control Chart
for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

State and USEPA Laberatery Laberatory USEPA USEPA
Testnumber Testdate 7-dayICyy  CT s ContrlLimits Sy, Waming Limits Sass Centrol Limits Sass Warning Limits Siv Condrol Linits cv
(ﬂLNlCI) (dLNICI) © CT-28 CT+12S CT-SA_“ CT+ SL" Cl'-Sm CT+ SLN CT-SM, CT+ SA_,, CT- SA_” Cl‘+SM.

1 02-03-04 1.06
2 03-03-04 107 1.07 001 105 108 009 0.98 115 0.18 089 125 0.43 0.59 1.55 066 041 173 0.01
3 04-06-04 107 1.07 001 106 108  0.09 098 115 0.18 0.89 125 0.43 0.59 1.55 0.66 0.41 1.3 0.00
4 05-04-04 1.07 1.07 000 106 108 009 098 L1S 0.18 0.89 128 048 0.59 1.58 0.66 0.41 173 0.00
s 06-08-04 1.06 1.07 001 106 108  0.09 0.98 115 0.18 0.89 1.25 048 0.59 1.55 0.66 041 1.73 0.01
6 07-07-04 1.06 1.07 001 105 108  0.09 098 115 0.18 0.88 125 0.48 0.59 1.54 0.66 0.40 .73 0.01
7 08.10-04 1.06 1.06 001 105 108 009 0.98 115 0.13 0.88 1.24 0.48 0.59 1.54 0.66 0.40 1712 0.01
3 09-14-04 1.05 1.06 001 105 108 0082 098 L15 0.18 0.38 1.24 0.438 0.58 1.54 0.66 0.40 172 0.01
9 09-14-04 L07 106 ° 001 105 LOS 009 0.98 118 0.1 0.88 124 0.48 0.58 1.54 0.66 0.40 1712 0.01
10 10-05-04 1.07 1.06 001 105 108 009 098 115 0.18 0.38 1.25 0438 0.59 1.54 0.66 0.40 1712 0.0t
1 1102-04 1.06 1.06 00t 105 108 009 0.93 115 0.18 0.88 124 0.48 0.58 1.54 0.66 0.40 172 0.01
12 12:07.04 1.08 1.07 001 105 1,08 - 009 0.98 118 0.18 0.83 128 0.43 0.59 1.54 0.66 0.40 1.73 0.01
13 01-11-05 1.06 1.06 001 105 108 009 0.98 115 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 L72 0.01
14 02-08-05 1.08 1.06 001 104 108 009 0.98 115 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 T L 0.01
13 03-01-05 1.08 1.06 001 104 108 009 098 1.15 0.18 0.38 1.25 0.43 0.59 1.54 0.66 0.40 172 0.01
16 04-05-05 1.09 1.07 001 104 109 009 0.98 115 0.18 0.8 125 048 0.59 1.55 0.66 0.41 1.73 0.01
17 05-03-05 1.07 1.07 001 104 109 009 0.98 115 0.18 0.88 125 0.48 0.59 1.55 0.66 0.41 1.73 0.01
18 060708 1.08 1.07 001 104 109 009 0.98 1.15 0.18 0.88 125 048 0.59 1.54 0.66 0.40 1.73 0.01
19 07-12-05 1.06 1.07 001 104 109 009 0.98 115 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 .73 0.01
20 07-12-05 1.06 1.06 001 104 [0 009 0.98 115 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 172 0.01

Note:  7-d1C;q = 7-day 25% inhibition concentration. An estimation of the concentration of sodjum chloride that would cause s 25% reduction in Cerlodaphnia reproduction for the test population.
CT = Centrsl tendency (mean ICs).
S = Standard doviation of the IC;y values.

Laberatery Centrel and Warning Limits
' Laborstory control and warning limits were established using the standard deviation of the IC;s values corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the control and waming

Jimits recommended by USEPA for the test method and endpoint.
Sate = Standard deviation corresponding fo the 10® percentile CV, (Sy 19 = 0.08)
Sazs = Standard devistion comesponding to the 25® percentilo CV, (Sxas =0.17)
USEPA Contrel and Warning Limits
Sass = Standard deviation comresponding to tho 75% percentilo CV. (Sxyy =0.45)
San= Standard devistion corresponding to the 90" percentile CV. (Spgq=0.62)
CV = Cocflicient of variation of the IC;5 values,

USEPA. 2000, Understanding and Accounting for Method Varisbility in Whole Efflucat Toxicity Applications Under the National Pollutant Dischargo Elitmination Program. EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OIL

07-12-05new



Environmental Testing Solutions, Inc.

Ceriodaphnia dubia Control Reproduction, 'Coefﬁcieﬁt of Variation, and PMSD

Control Reproduction
(offspring/female)

Coefficient of Variation (%)
for Control Reproduction

PMSD (%)

in Sodium Chloride Chronic Reference Toxicant Tests

40. i ] ] ! | i I i i | ] i i L ] ) ] i ]

35

l'llll'lllL

30
25
20

Minimum Acceptance Criteria (> 15.0 offspring per surviving female)
i I I { 1 i { | { 1 i i f I | | i i i 1

llLllLl_llllLllll

15

IIIIIIIIllﬁlllﬁﬁlll!lll'lll

-
]

40

00 @ s G § s — o S— ¢ G % § m— ¢ ¢ S ¢ ¢ — § S > ¢ Soma = G © A § ¢ S ¢} E— 0 * — 0 ¢ — o — ¢ - ¢ ¢ P § } (s ¢ & G— ¢ C— ¢ § — ¢ 3 G > § S 1 ¢ G— ¥

s — ot § 8 4 ¢ 4 ¢ i © + S § ¢ S+ S # S+ § f—— § ¢ § S $ § ot © 3 e & D § & = § S © & . § + S ¢ § o § T § $ S — ¢ o ¢ b
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40

USEPA Upper PMSD Bound (90® percentile < 37.0%)

30

20

10

Lll_l_'lllllllllll_Ll

lT!TIIII_'Iﬁl’i‘l'_IIIIII

0 | ! | l 1 | | | | l l l | I 11 | | -

s
“‘V«s 0‘5&& &QA QG'Q \V@\ Qq'\ \@92\»1 Q\’\v ‘L‘Q% g‘b’“ QL’“ ‘{@»6’6‘ Q’\" ’\1»
Test date '

—

..............

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)

Control Limits (mean Control Reproduction, CV, or PMSD + 2 Standard Deviations)




Environmental Testing Solutions, Inc.
Precision of Endpoint Measurements
Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Test Control  Control Mean ' :
number Test date Survival Reproduction cr cv cT MSD PMSD cr
for Control Mean for Control
(%)  (offspring/fernale)  Reproduction (%)  Reproduction (%)  forPMSD(%)
(offspring/female) CV (%)

1 02-03-04 100 30.7 : 72 2.9 8.8
2 03-03-04 100 29.0 29.9 18 7.5 3.0 103 9.6
3 04-06-04 100 28.1 : 29.3 6.2 7.1 28 10.0 9.7
4 05-04-04 100 325 30.1 6.4 6.9 33 10.1 9.8
5 06-08-04 100 32.9 30.6 6.8 6.9 30 9.0 9.7
6 07-07-04 100 333 311 6.3 6.8 2.6 78 93
7 08-10-04 100 274 30.6 58 - 6.6 23 8.6 9.2
8 09-14-04 100 28.7 30.3 4.9 64 24 82 9.1
9 09-14-04 100 28.8 30.2 1.5 6.5 30 10.5 9.3
10 10-05-04 100 29.6 30.1 82 6.7 2.8 9.6 9.3
11 11-02-04 100 30.5 30.1 8.5 6.9 2.7 " 88 9.3
12 12-07-04 100 318 30.3 49 - 6.7 2.5 7.9 9.1
13 01-11-05 100 31.0 30.3 9.4 6.9 3.1 100 - 92
14 02-08-05 100 - 30.0 303 6.8 6.9 - 2.4 8.0 9.1
15 03-01-05 100 29.9 303 6.6 6.9 2.9 9.9 92
16 04-05-05 100 324 304 6.9 6.9 31 9.6 9.2
17 05-03-05 100 29.9 304 7.0 6.5 2.9 9.8 9.2
18 06-07-05 100 304 304 5.0 6.8 2.6 85 9.2
19 07-12-05 100 30.4 304 7.5 6.8 2.7 8.8 9.2
20 07-12-05 100 311 304 72 6.8 32 10.2 92

Note: CV = Coefficient of variation for control reproduction.
On average, the CV for control reproduction is 6.8% in Environmental Testing Solunons. Inc. Ceriodaphnia chronic toxicity
tests.

Lower CV bound determined by USEPA (10* pereentile) = 8.9%.
Upper CV bound determined by USEPA (90‘ percentile) = 42%
MSD = Minimum Significant 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 8 whole efflucnt toxicity test. On average, a significant difference occurs for
Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Cerlodaphnia reproduction by 9.2%
from the control
Lower PMSD bound determined by USEPA (10® percentile) = 15%.

Upper PMSD bound determined by USEPA (90* percentile) = 37%.
CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

The Iower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 Iaboratories for Ceriodaphnia r:producnon in chronic
reference toxicant tests,

07-12-05new
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

New ALEAE
CdNaCLCR #: _3§
Dilution preparation information: | Comments:
NaCl CHM number. CHH 120
Stock preparation: 100 g NaCl/1 (dissolve 50 g NaCl in 500 ml
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (L) 9 12 15 18 21
Diluent volume (mL) | 1491 1488 1485 1482 1479
Total volume (mL) .| 1500 1500 1500 1500 1500
Test organism information: Test information:
Organism age: < 24-hours old Randomizing template: |)QANGE.
Date and times organisms | . )\-05 WD TO 2006 Incubator number and 2872
were born between: . shelf location:
Organism source: agros-os A-F YCT batch: 0b-12-6S
Transfer bowl information: | pH =1.8| SU Temperature =25.3C | Selenastrum batch: 06-17-05
Daily renewal information:
Day Date Test Initiation, MHS water Analyst
renewal, or batch used
termination time
0 | orres 084S o1-08-65 A d\‘
' | ovnos Joz i) o1-08:0S b by
2 |gru-os pRO7 01-08-0S C. R
3. | omis-es 0310 1-08:05 C. Al
4 | oragees Q8sO q-0tosC |
5 O/
a1-17-¢5 0§20 011305 A [
8 | atiges 0814 o113-05 B A\
7 61-19-05 0813
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: o7 $20% 7-day LC50 21400
% Adults having 3" Broods: 1007, 280% NOEC §00
% Mortality: Qa7 <20% LOEC 1000
Mean Offspring/Female: at.l 2 150 offspring/female | ChV €44 4
% CV: 1.2% <40.0% IC25 105149
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Environmental Testing Solutions, Inc. Page 2 of 6
Species: Ceriodaphnia dubia New Acsae
CdNaCLCR#: X
CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ololololo Olo 1l o 10 @)
Adult mortality Ul U U U LU I S [ S I W
2 Young produced 0O O () O O Y (@) (@) (@) Q)
Adult mortality ] Ul ul uw L U L - -l | —
3 Young produced @) (@) o) (@) Ol O ) Ol O 0O
Adult mortality (- wul wl u L. L L S
4 Young produced 2 S S S q > S 4 [ s s
Adult mortality | [ ol v _ — U |
5 Young produced 22 10 |\ 10 | & 10 a4 1\ \2 | 10
Adult mortality | L L L B Y O O L Y L
3 Young produced ) (&) @) 0 O O FE\ O to Y
y Adult mortality [ |- _ . — | | o |
7 Young produced (e} ll-l 1 171 11 \g 1 & 11 (@) (®)
Total young produced >g Zq 3s| a2 | 30 30 |33 |22 a3 zq
Final Adult Mortality ° | Ny D D - | . [ | -
X for 3" Broods X KNI [ S < | XIS [ S5 [ 5<
Note: Adult morality (L = live, D =dead)_ L caeRy ovel
Tt ) ) Concentration:
% Mortality: (@1
Mean Offspring/Female: 1.1
600 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 . 2 3 4 5 6 7 8 9 10
1 Young produced O (@) (®) Ol O (@) OlO |l 1O
Adult mortality ) U] U U ] O
2: Young produced O 6 O O O (@) O O O O
Adult mortality _ L _ _ L \_ | _ - _
3 Young produced O O { O O (@) Q1 O O o 10
Adult mortality [ - Ul L] U |- Ol U] O JC |
4 Young produced 3 S S < S S S L{ "\ S
Adult mortality L S | U] L |- | — —
s Young produced i\ 10 O 1O ‘2| 10 q |10 1\ 1o
Adult mortality v | | W (T | _ _ o ‘=.=.L"
6 Young produced 0 [®) (@) (®) 1] 1Y O]l 0O () 1S
Adulemortaliy |0 L | U | W | W | W W @ [ -
7 Young produced ] |7 1.3 4|L_g 1 b Q O 18 E &) )
Total young produc?d 3 \ 28 3\ 31 233 Zq 32 28 30 30
Final Adult Mortality A _ [ ] |- |- | U]
Note: Adult mortality (L =live, D =dead)
Concentration:
% Mortality: 07.
Mean Offspring/Female: 30.3
% Reduction from Control: | 2.L6%
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Species: Ceriodaphnia dubia New AL6Ae
o CANaCLCR #: _ 38
800 mg NaCVL Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 [ 7 3 9 10
1 Young produced Ol O o1l O O Ol O I NONI®)
Adult mortality | — | o | LS I _ |-
2 Young produced ) 0 (&) O (@] ol (@] (®) (@)
Adult mortality U] ] T a ]
3 Young produced ol O (&) O (®) @) O (@) (@) (@)
Adult mortality | [ N | ] |
4 Young produced 3L (u\ S (5} u | S . 4 d
Adult mortality w w [E_ ‘w | w | W R - | \—
5 Youngproduced | 10> | 1)\ 101 1\ 4 q q 12|l 10
Adult mortality (U w w (U _ [ \ _ (W L
é Young produced | (O O O Ol O O (@) 13 1S 71
Adult mortality CrUUjuwu T [ C] W U | W
7 Youngproduced | | S | \S | [T TH RN O Q (@) @)
Total young produced . 28 |22 31 20 2k | 24 26 29 | 20 | 3\
Final Adult Mortality | - | |- L . | L) [y .
Note: Adult mortality (L = live, D.- dead)
: Concentration:
% Mortality: 0%,
Mean Offspring/Female: 9.4
% Reduction from Control: | 4.8%.
1000 mg NaCVL . Survival and Reproduction Data .
Replicate number
Day 1 2 3 4 5 6 7 s | 10
1 Young produced (@) @) (@) Q Ol 01 O é Q10
Adult mortality - L . L [
2 Young produced Yo (@) (D) O Q) (@) O @) O O
Ademortality | U U | L ] 1 - - |
3 Young produced &) O] O O O O O Q Q10
: Adult mortality L [ |- | | | | W R |- Lé
4 Young produced [ Y S 2 S [ 4 q L{ 3
Adult mortality Ll u Cl wl u (- U] ]
[3 Young produced q q 0110 10 8 10 & I 1
Adult mortality L C]l ju Ju | - —
I3 Young produced 4] O @) O &) (@) (@) O10 12
Adultmortality | | N Ol U W U
7 Young produced N1z tid | 1S P RIGCE R ? 14 O
Total young produced 27| 235|29 |28 | 28|21 27]| 2124 21
Final Adult Mortality (N [ N U N [ W (N W (R W W -
Note: Adul mortality (L = live, D = dead)
Concentration:
% Mortality: 07,
Mean Offspring/Female: 268
% Reduction from Control: | 13.8% |
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. .

New ALEAS

Species: Ceriodaphnia dubia
CdNaCLCR#: _3§

1200 mg NaCVL ' Survival and Reproduction Data
Replicate number
Day 1 2 3 1 5 3 3 9 10
1 Young produced A ol Ne) Ol O Ol O0|Io o lao
Adaemortally | L] L] L | U [ L [U | S W -
2 Young produced D [a) el N a) Ol O Al O O 0
Adult mortality ] | (. ! [ L -
3 Young produced () alille) O (@) (@) (&) O O (@]
Adult mortality Ol Ul U U] U W] «] U O W
4 Young produced 3] 4q S Y d 3 3 J x| 3
Adultmortality | \_ | \__ | | U] U] U] C[ U] |
5 Young produced ® o L ) 10] § A 1 (Y u
Adult mortality \ ! v | I U N U O T L . | —
6 Young produced ) o &) o) O O O O q (T
Adult mortality [ T L ) |- — _ ] U | -
7 Young produced ‘l_o O 0O q | ~{ = ) O Ke)
Total young produced 18 10 1 |1 21 1S 1S L |12 13
Final Adult Mortality [OSRNE INSU  S JNS NV  NSN OUN  N  ve
Note: Adult mortality (L = live, D = dead)
.o Concentration: .
% Mortality: : [XA
Mean Offspring/Female: d.¢’
% Reduction from Control: | -52 .47,
1400 mg NaCVL . Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
] Young produced Ol O (@) Ol O OClolololo
Adult mortality ] o o L L. ; _ % S ]
2 Young produced [@) O | A O Ol O [@) O &)
Adult mortality - L___ L w L L L. | -
3 Young produced O (&) O (&) (@) Ol O O (GER LS
[ Adult mortality Ul U] U o il Ul D o
4 Young produced o RC) 2.1 & 4 ) | -l 2. [ 2
Adultmortality | \_ | \_| \_ | U [ | ]| [ _
5 Young produced 1 3 o S [u| 3 ) 3
Adult mortality L N [ L - _ -
6 Young produced O 6 O O O O &) {
Adult mortality - L | _ | | [ | o
7 Young produced S Q 44 (aL e} 4 A "I l Q
Total young produced b | b 12 ’L“ 1 1 ) Ci '®) L
Final Adult Mortality L I S - C T LI D | 1P
Note: Adult mortality (L = live, D= dead)
Concentration:
% Mortality: 207
Mean Offspring/Female: &.s
% Reduction from Control: | 1277




Environmental Testing Solutions, Inc.

Verification of Ceriodaphnia Reproduction Totals
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Environmental Testing Solutions, Inc.

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

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

Test number: CdNaCICR #67 (#38 at 351 Depot St.)
UTEX Algae r
Test dates: July 12-19, 2005 Revelwed by: /-(\ U AL
/
Concentration Replicate number Survival | Aversge reproduction | Cesfiiciestof | Percent reduction freem
(mg/L NaC)) 1 2 3 4 s P 7 8 9 10 (%) (offspring/female) veristien (%) costral (%}
Control 28 29 35 2 30 30 33 32 33 29 100 311 7.2 Not spplicable
600 3 28 3 31 33 29 2 28 30 30 100 303 54 2.6
800 28 32 K} 30 26 29 30 29 30 -3 100 29.6 58 48
1000 27 25 29 28 28 27 27 21 29 27 100 26.8 8.8 138
1200 18 10 1 17 21 . 15 15 16 12 13 100 14.8 229 524
1400 16 6 12 14 1" 11 0 9 0 6 80 - 8.5 643 12.7.
Dunnett’'s MSD value: MSD = Minimum Significant DifTerence
PMSD: PMSD =  Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is lhe minimum percent difference between the control and treatment that ¢an be declared statistically
significant in 2 whole effluent toxicity test. On average, a significant difTerence occurs for Environmental Testing Solutions, Ine. chronic toxicity tests
when 1 toxlcant reduces Cerlodaphnia reproduction by 9.2% from the control.
Lowet PMSD bound determined by USEPA (10* percentile) = 11%.
Upper PMSD bound determined by USEPA (90* percentile) = 37%.
The lower and upper bounds were calculated by the USEPA using 393 tests conduc(ed from 33 hbomones for Cerlodaphnia reproduction in chronic

reference toxicant tests.

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 Environmental Protection

Agency, Cincinnati, OIl.




Environmental Testing Solutions, Inc.

Statistical Analyses
Corledsphaia Survival and Repreduction Tost-Reprodaction
Start Date:  7/12/2003 Teat ID: CdNaCICR Sample ID: REF-Ref Toxicant
Bod Date:  7/19/2003 LabID: BTS-Eavi. Testing Sol Sampl Type: NACL-Sodium chlocide
Sample Date: Protocot  FWCHR-BPA-$21-R-02-013 Test Specion: CD-Ceriodaphnia dubia
Comments:
Cone-mp/L 1 2 3 4 5 6 7 3 9 10
D-Control 21.000 29.000 35,000 32.000 30.000 30.000 33,000 32.000 33.000 29.000
600 31.000 28.000 31.000 31.000 33.000 29.000 32.000 28.000 30.000 30.000
00 28.000 32000 31.000 30.000 26.000 29.000 30.000 29.000 30.000 31.000
1000 27.000 25.000 29.000 28.000 28.000 27.000 27.000 21.000 29.000 27.000
1200 18.000 10 000 11.000 17.000 21.000 15.000 15.000 16.000 12.000 13.000
1400 16.000 6.000 12.000 14.000 11.000 11.000 0.000 9.000 0.000 6.000
Transform: Untrassformed Rask 1-Talled lsotenic
Conc-mp/L. . Moean N-Moan Mean Min Max CV% N Sam Critleal Meas N-Mean
D-Control 31300 1.0000 31.100 28.000 3s.000 7182 10 31.100 1.0000
600 30.300 0.9743 30.300 28.000 33.000 5401 10 95.00 75.00 30.300 0.9743
800 29.600 0.9518 29.6C0 26.000 32.000 5788 10 $1.50 25.00 29.600 09513
*1000 26.900 0.8617 26.800 21.000 29.000 8.760 10 60.00 75.00 26.300 0.8617
*1200 14.900 0.4759 14.300 10.000 21.000 22924 10 $5.00 25.00 14.800 0.4759
*1400 3.900 0.2733 8.500 0.000 16.000 64.259 10 33.00 25.00 $.500 02733
Anxiliary Tests Statletic Critical Skew Kart
Kolnogorov D Test indicates aormal dstribution (p > 0.01) 0.99386133 1.033 -0.4576473 1.52342436
Bartletts Test indicates unequal variances (p = 1.158-03) 20.2003574 15.0862722
Hypethesls Test {1-tail, 0.05) NOEC LOEC CAV TU
Steel3s Many-One Raok Test 800 1000 $94.427191
Treatments vs D-Control
Linesr Isterpelation (200 Ressmples)
Polnt me/l SD 95% CL Skew
1C0s 803.928571 125.04885 440.176515 $98.220443 =1.1130
110 915 3830228951 $18.843238 1008.03634 -0.3168
| (o3} 1006.08333 297439229 923.373385 1032.54913 -1.2821 10
1C20 . 1032 15.1765532 1000.23143 105705037 -0.5082 09
IC2s 1057.91667 13.8219823 .1029.75462 1082.37967 -0.2323 ’
1C40 113566667 143036107 1108.67965 116435622 0.1112 0.8 1
1C30 1187.5 18.8570691 1158.93744 123204378 0.5433 0.7 4
sos
€
8054
]
& 044
0.3
024
0.1 1
0.0 v .
o 500 1000 1500
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Environmental Testing Solutions, Inc.

Statistical Analyses

Ceriodaphala Survival and Reprodaction Test-Reproduction

Stert Dete:  7/12/72005 Test ID: CNaQICR Sample ID: REF-Ref Taxicant
EndDute:  7/19/2005 LabID: BTS-Bavir. Testing Sol. Sample Type: NACL-Sodium chlaride
Sarrple Date: Protocol:  FWCHR-EPA-321-R-02013 Test Species: CD-Ceriodaphnia dubia
Comments:
Coac-meg/L 1 2 3 4 s 6 7 8 9 10
D-Control 28.000 29.000 35.000 32.000 30.000 30.000 33.000 32000 33,000 29.000
600 31.000 28.000 31.000 31.000 33.000 29,000 32000 28.000 30.000 30.000
800 28.000 32000 31.000 30.000 26.000 29.000 30.000 29.000 30.000 31.000
1000 27.000 25.000 29.000 28.000 28.000 27.000 27.000 21.000 29.000 21.000
1200 18.000 10.000 11.000 17.000 21.000 15.000 15.000 16.000 12000 13.000
1400 16.000 6.000 12000 14.000 11.000 11.000 0.000 9.000 0.000 6.000
Transform: Untreasformed 1<Talled
Counc-mg/LL.  Measn N-Mean Mean Min Max CV% N t-Stat Critical MSD
D-Control 31.100 1.0000 31100 28.000 35.000 7.182 10
600 30.300 0.9743 30.300 28.000 33.000 5.401 10 03578 2287 3.165
800 29.600 0.9518 29.600 26.000 32000 5786 10 1.084 2287 3.165
*1000 26.800 0.8617 26.800 21.000 29.000 8.760 10 3.107 2287 3.165
#1200 14.800 0.4759 14.800 10.000 21.000 22924 10 1.778 2287 3.165
*1400 8.500 0.3733 8.500 0.000 16.000 64.259 10 16.331 2287 3.165
Auxiliary Tests Statistie Critical Skew Kurt
Kolmogrrov D Test indicates narmal distribution (p > 0.01) 0.99586135 1.035 <0.46764754 1.52342436
Bartlett's Test indicates tnequal variances (p = 1.15E-03) 20.2003574 15.0862722
Hypothesls Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett’s Test 300 1000 894.427191 3.16452289 0.1017531S 905.576667 9.57592593 1.9B-25 5,54
Treatments vs D-Coatrol ;

07-12-05new



Environmental Testing Solutions, Inc.

Page 5 of 6

Species: Ceriodaphnia dubia

New ALSAL

CdNaCLCR# 38

Daily Chemistry:
Day
1 .
- Analyst | V€| \S¢ e Kac | v
Concentration Parameter :
pH (S.U) -1.8\ 3.606 FEL LI 8.0% | 1e9 269
DO (mg/L) g.0b 3.8 8.0 1.8 £.0 3.5
CONTROL Conductivity ) _
(umhos/cm) 300 - 205 34
Alkalinity
| (mg CaCOy/L) D S8 59
Hardness
(mg CaCOyL) g4 = I §2
}.T:;;‘P erature 246§ 2.4 { 297 | 2s.0 | 24.6 | 2u.s
PH(S.U) 18 294 2681 34} 249z =213
- | DO (mg/L) 1.84 a .8 1.8 &.0 .5
600'mg NaCVL Conductivi
mEET | Gnhosemy | M40 1450 M)
(ch‘;“’ erature 214.6 | 24.§ 24.% 22 | 7 | s
pH (S.U) .14 334 | R.ep | 3.8 | 392 | AR5
: DO (mg/L) .81 34 O.1 A £-0 )
800 mg NaCl/L Conductivity
mhos/cm) 1900 &[0 1eeo
conperatwre | aae | oogeq | 2 | zsio | 249 | s
H(S.U) 114 292 | 365 o) 141 o e 3
DO (mg/L) &.01 . 8.1 . £.0 -
1000 mg NaCVL Ctzg:;:igl)ty 2230 2200 2250 i
'él;(e:r;xperature 2.4 ~1 4.1 2s.1 24,7 § 247
H(S.U) 2.1 A | 285 | J.ed 390 | AR2
DO (mg/L) 1.93 ©.0 A 1.9 .0 X%
1200 mg NaCVL | Conductivity
mhos/cm) 27k0 YAZE o) 2680
;{ecf;lperature 2d.s 241 24 25.0 | 2¢.7 24.S
H(S.U) 116 | 990 | 389 | 2.3 | 240 | A3
DO (mg/L) 14s 3 8.1 1. L. 3.3
1400 mg NaCVL | Conductivi
e u(:xl:h:sc/c:xl)ty 3080 2050 3010
'(Io'g)nperature 2.5 2.8 24 24.5 | 24.¢ .S
STOCK Conductivity : '
(huhos/con) 13000 T~
Initial Final Initial Final Initial Final




l Environmental Testing Solutiox.xs, Inc. Page 6 of 6
Species: Ceriodaphnia dubia o e
l CdNaCLCR# _3Af
Day
l 3 4 5
Analyst IR KJ
I Concentration Parameter 3 5
pH (S.U) 333 1795 245 1| 1.99 | 3e2 | 7.87 | 7.85- | 7.8
DO (mg/L) 80 . 7.74 7.4 3 . 8.> .
NTROL Conductivi
l co (u‘:::h:;cr:)ty 20 302, 3is 3¢
Alkalinity '
I (meCacOy) | \ L3 Ly
Hardness b
(mg CaCOyL) \a& 32 8 2
i corete g sl | 246 | 244 | 2406 [aua | 244 | =e
pH (S.U) 260 [P SCABKETSH 7.79] 7719 | 7.80 | 725 | 2.2
: DO (me/L) 34 1. ) 7.4 7.6 1. 7.8 :
|| coomeacin e, | 1430 1420 Mso 2 JRTES
’(l;ecr;lperamr.e. 2.7 | 25.0 24.s. 2. 247 | 2ak 24.¢ 24.,”‘.
' pH(S.U) 39 §¢ 2D 7.17% | 7.60 7.78 171.85 _17.72
DO (mg/L) 8-0 . . 7-7 : 7.9
800 NaClL Conductivi
177 | Gmbosemy | 1800 &0 1840 1810
.\ L
'(l;g;‘Perature 241 2‘@ 24 o 25| 24.6 | 24.8 24.¢
pH (S.U) 273 : 1.18 | 7,79 17-77 } 2.8% .
DO (mg/L) +A 5 b 7.7 A . ;
1000 N ductivi - g
e e | 2810 2250 Z240 2240 ._ bE
'(I;E:;:perature 24 .254 244.7 5.1 24.6 24.0 24.9 .
pH (S.U) 333 [« 2341 775 1 1.9 1795 1 7.93
DO (mg/L) 8.0 .37 47 1 1.5 1 7 . 2.9
1200 mg NaCl/L &(::S:Sc/g;:)ty > 2040 210 2530 ,
pempersture | g | g5z | 2 | 2siz | 2qp |2 | 248 | 2ug
pH(S.U) a3 "ﬁ/g‘ﬂ@ L0 172 L7128 1 7.13 2.8 1 Z-7/
DO (mg/L) 80 13 .10 . 7.7 . .
1400 mg N i
00 me NaCUL &‘::::;ﬁc;')‘y 3030 3600 L0 g ] 2050
'(I;g;lperature 24.1 25.0 2.6 2§.0 2.5 | 240 2.8 2.9
STOCK Conductivity R o
(1mhos/cm) \2 ' 7—‘“)0
Initial Final Initial Final Initial Final Initial Final




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

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
T TN0026450 101 Y | F-FINAL
___________ PERMIT NUMBER DISCHARGE NUMBER| ANNUAL MONITORING (PCBS)
AONITORING PERIQ EFFLUENT

EAR! MO 1 DAY

EAR | MO | DAY

From| 04 | 08 | 01

** NODISCHARGE [ | **

To| 05 | 07 | 31

NOTE: Read instructions before completing this form.

39521

1

0 0

EFFLUENT GROSS VALUE

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l:_ENCY s“\l’nYan:EE
EX
ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
POLYCHLORINATED BIPHENYLS SAMPLE haddbebobobodd ik - ki ik <0.0 19 0 17365 GRAB

MEASUREMENT

MGIL

"ANNUAL |

SAMPLE
MEASUREMENT

% PERMITE 2
_REOUIREMENT”

g R

SAMPLE
MEASUREMENT

SAMPLE

TSAMPLE

SAMPLE

SAMPLE
MEASUREMENT
14075 PERMITS £
f REQUIREMEN y
Lo S LN ARTLS T
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of law that this document and all attachments were prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personne! WM ﬁ
J. Randy Douet |property &agnrandmtuﬂﬂhohfomaﬁm wbmm;d. B';sedonmy ':rquiryoﬂhopenonor ’
|persons manage the system, or those persons directly responsible for gathering the 3 3
Site Vics Presid information, the Information submitted is , 10 the bast of my knowledge and befief, true, Principal Environmental Engineer 423 8436700 (05| 08 | 10
ite Vice President accurate, and complete, | am aware that there are significant penalties for submitting false I{GNATURE OF PRINCIPAL EX IVE
information, including the possibility of fine and imprisonment for knowing violations S L EXECUT!
TYPED OR PRINTED ’ ) - : OFFICER OR AUTHORIZED AGENT é%%AE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
EPA Form 3320-1 (REV 3/99) Previous editions may be used 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 __ _ _ T
o __T(NTEROFFICESB-2A) _ __ . __ _ - TN0026450 103 G F - FINAL
———SODDY-DAISY___TN37384  __ _____ __ —_— PERMIT NUMBER DISCHARGE NUMBER| LOW VOL, WASTE TREATMENT POND
Fadility _TVA.'_S_.EQ.JO_!&'_EQLEA_R. ELAM ______ FFLUENT
Location. HAMILTONGOUNTY __ _ _ " '™ IONITORING ERI;} T E
YEAR| MO | DAY YEA
** NODISCHARGE [ | **
. ; From To 0 31
ATTN: Stephanie A. Howard 05 | 07 | O1 05 7 NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION réc))( FREQUENCY swgg&
AVERAGE MAXIMUM UNTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

PH SAMPLE PP R AR N 6.8 T 8.7 12 0 13731 GRAB

MEASUREMENT )
00400 1 0 O 74:x PERMIT S - sU
EFFLUENT GROSS VALUE ‘REQUIREMENT.
SOLIDS, TOTAL SUSPENDED SAMPLE 28 19

MEASUREMENT
00530 1 0 0 Ao PERMIT =020 130% LBS/DY |[%i: % MGIL
[EFFLUENT GROSS VALUE iREQUIREMENT,
OIL AND GREASE SAMPLE 26 19

MEASUREMENT

00556 1 0 O

EFFLUENT GROSS VALUE Aoz e AV
FLOW, IN CONDUIT OR THRU SAMPLE 1.062
TREATMENT PLANT MEASUREMENT

50050 1 O O

EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[I Certify under penatty of law that this document and afl attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel
J. Randy Douet 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
Site Vice Presid linformation, the information submitted is , o the best of my knowledge and befief, true, Principal Environmental Engineer 423 8436700 (05 | 08 | 10
ite Vice President accurats, and compiele, | am eware that thers are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing viofations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED CODE

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

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) mMAJOR
DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

Form Approved.
OMB No. 2040-0004

Address __P.0O. BOX 2000
1171 e —— TNO026450 107 G_| F-FNAL
———.-SODDY-DAISY___TN37384  __ __ __ . __ __ __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Fadlity___TVA- SEQUOYAH NUCLEARPLANT _ __ _ — — FLUENT
location_ HAMILTONCOUNTY _ IONITORING PERIQ EF
YEAR ! _MO | DAY YEAR | MO | DAY += NO DISCHARGE e
. ; From To 31
ATTN: Stephanie A. Howard 05 07 01 05 07 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY Sl.\l_hyll}!:éE
EX
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE L e L) AR RAN - Yy
MEASUREMENT 12
00400 1 0 O 325 PERMITS 2% il RRERRT, ) X arte su
EFFLUENT GROSS VALUE e REMENT T 3k
PHOSPHORUS, TOTAL (AS P) SAMPLE haidboiodedodd ki . 19
MEASUREMENT
00665 1 0 O . “~ PERMIT: 577 bk MG/L
EFFLUENT GROSS VALUE (REQUIREMENT® | e i
SOLIDS, TOTAL SUSPENDED SAMPLE el b hRRNAERE . Ll 222 edrdeddeddrde
MEASUREMENT 19
00530 1 0 O bahiakd MG/L
EFFLUENT GROSS VALUE o
OIL AND GREASE o NRARAARS ARARAAAR
MEASUREMENT 19
00556 1 o 0 {315 PERMIT. 2% whin MGIL
EFFLUENT GROSS VALUE {FEURENE i A L
COPPER, TOTAL (AS CU) SAMPLE . ARRRAAAR L 19
MEASUREMENT
01042 1 0 O S PgRMm; i% ko waee MGIL
EFFLUENT GROSS VALUE <REQUIREMENT.) :
IRON, TOTAL (AS FE) SAMPLE Lt iy Ll ity . Wi d
MEASUREMENT 19
01045 1 0 O MG/L
[EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU 03 Fikhhhhe HhAAEARN PTTRerN .
TREATMENT PLANT
50050 1 O O . REPORT—;’Y; MGD ARRRARRR L T e
EFFLUENT GROSS VALUE DA“_YJ\""X:‘Q1 S
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penatty of law that this document and all attachments were prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed 10 assure that qualified personnel //WW a‘ J
J. Randy Douet property &agnr and e:v'um (tho Nmion submm;d. Basedon r?ybmmw 1;11 the po"r':on of
s who man or those persons directly responsible for ga :
si Information, the information subritied . b the best of m|yy knowledge and geﬂme, Principal Environmental Engineer 423 8436700 | 05| 08 | 10
ite Vice President accurate, and complels. | am awars that there are significent penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED 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  (Include Facllity Name/Location if Different)
Name  TVA-SEQUOYAH NUCLEAR PLANT

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

Form Approved.
OMB No. 2040-0004

e POBKBRE — (SUBR 01)
ress __B.0. BOA 2000 __ _ o
 _ __ _(INTEROFFICESB-2A) _ -_— TN0026450 110 G F - FINAL
. _SODDY-DAISY _TN37384 _ __ _ . __ _ . ____ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility  _TVA- SEQUOYAHNUCLEARPLANT _ __ __ __ __ __
Location, HAMILTONCOUNTY __ __ _ _ _ _ . _ ____ JONITORING PERIQ EFFLUENT
YEAR | MO | DAY EAR | MO | DAY
*** NO DISCHARGE
. i From| 056 | 07 | O Tol 05 | 07 | 31
ATTN: Stephanie A. Howard 1 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION m))(. FREQUENCY s/_xrn\/(lslée
E
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE kddebddde RRARAAN . T
MEASUREMENT 12

00400 1 0 O
EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

MEASUREMENT

Ea 22214 whhhddid

0030 1 0 O T PERMITCoo
\EFFLUENT GROSS VALUE { REQUIRENE

Addrdirddrde drdrdrirdedded

MGIL

19

MEASUREMENT

OIL AND GREASE SAMPLE T T

WA B
Yo

00556 1 0 O
EFFLUENT GROSS VALUE

3 R AR AN Y

Wik ddrd TRARRTRN

MGIL

19

COPPER, TOTAL (AS CU)

Wl hdrd il

01042 1 0 O
EFFLUENT GROSS VALUE

' REQUIREME

§ iy AT 1S

hhid

MGIL

19

IRON, TOTAL (AS FE) SAMPLE "
MEASUREMENT 19

01045 1 0 0 :“;{PERM"?’ Lttt d MGA. CC”APOS

EFFLUENT GROSS VALUE {REQUIREMEN . ;

PHOSPHORUS, TOTAL (AS P) SAMPLE L . oy PyT—
MEASUREMENT 19

00665 1 0 O 5% PERMITLOTA L 100 adkmhan s POV, MGIL

EFFLUENT GROSS VALUE ;

FLOW, IN CONDUIT OR THRU 03 o

TREATMENT PLANT

50050 1 0 O MGD

[EFFLUENT GROSS VALUE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty of 1aw that this document and all sttachments wers prepared under my

direction or supervision in eccordance with a system designed to assure that qualifiad personnel y a %Wa W, J TELEPHONE DATE
a i
J. Randy Douet Ipcoperly gather and cv';::alo the wog:atlon submitted, Based on my 'l:qukyof the parson or MM °
lpersons who manage the system, or those persons directly responsible for gathering the CH
Site Vice President information, the information submitted is , to the bast of my knowledge and befief, trus, Principal Environmental Engineer 423 8436700 | 05 | 08 | 10
@ Vice Fresiden ';ﬂmnto. and complets, ] am aware that there are significant penafties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ?:?)%AE NUMBER |YEAR] MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference a/l 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) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR01) OMB No. 2040-0004
Address__P.0_BOX 2000 —
— — — (NTEROFFICESB2A) _ _ _ _ — — — "™ TN0026450 116 G | F-FINAL
——-SODDY-DAISY_  _TN37384_ __ __ _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadlity__ _TVA - SEQUOYAHNUGLEARPLANT_ __
Location HAMILTONGOUNTY _ _ _ _ __ _— _— ——— IONITOQRING PERIQ — EFFLUENT ,
YEAR | MO | DAY YEAR | MOQ
** NODISCHARGE [_ | *
. From To 07 | 3
ATTN: Stephanie A. Howard 05 07 01 05 1 NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION N(;)(. FRE%gEch SA#(;&L;E
E
ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS AL
DEBRIS, FLOATING (SEVERITY) SAMPLE PreyveTe ahrrRrEn . e *akahahh 0 oA 0 1/31 | VISUAL
MEASUREMENT

ST RRARRRRA T [ 211

01345 1 0 O 727 PERMIT: 553
EFFLUENT GROSS VALUE

PASS=0
FAIL={

OllL AND GREASE VISUAL 94

- 0

VISUAL

84066 1 0 O
EFFLUENT GROSS VALUE

YES=1
NO=0

ittt e 2 R

i

“VISUAL?

SAMPLE
MEASUREMENT

S PERMIT, ke
BEQUIREMENT:.

RN

SAMPLE
MEASUREMENT

T77 PERMIT;
¥ REQUIREMENT.‘ Pt

N Y

SAMPLE |
MEASUREMENT

£ PERMIT 27t .
~REQUIREMENT~

SATPLE
MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER | | Certify under penatty of law that this document and all attachments were prapared under my TELEPHONE DATE
direction or supervision In sccordance with a system designed to assure that qualified personnel M M & Ce At (/
J. Randy Douet property gather and evaluate the information submitted. Bassd on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
ite Vice Presid information, the information submitted is , to the best of my knowledge and befief, trus, Principal Environmental Engineer 423 8436700 [ 05| 08 | 10
Site Vice President accurate, and complete. | am aware that thm are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibiy 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 afl attachments here)
Operations performs visual inspections for floating debris and oil and grease during all backwashes.

EPA Form 3320-1 (REV 3199) 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 _ _P.O. BOX 2000 ——
—_ __ __T(NTEROFFICESB-2A) _ __ __ __ ___ _—_——— TN0026450 117 G F - FINAL
— —-SODDY-DAISY___TN37384 __ __ __ __ __ __ __ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadlity__ _TVA.SEQUOYAH NUGLEAR PLANT ___
location HAMILTONGOUNTY _ __ _ _ — —————— 1ONITQRING PERIO EFFLUENT
YEAR | Mo_] pay YEAR| MO | DAY
*** NO DISCHARGE aee
ATTN: Stephanie A. Howard From| 05 | 07 | 01 | To| 05 | 07 | 31 i ] ,
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION '::_?( FREQUENCY s:_\rn\cgée
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNTTS ANALYSIS
DEBRIS, FLOATING (SEVERlTY) SAMPLE TR hd widhd b . LA 2 il t L) RARNAR LS 0 9A 0 1731 VISUAL
MEASUREMENT

01345 1 0 0 %5, PERMITS

VISUAL:

4% PERMIT, 5
K REQUIREMENT ;

EFFLUENT GROSS VALUE 1R R
OIL AND GREASE VISUAL SAMPLE weanaees VISUAL
MEASUREMENT
84066 1 0 O _ 7 22 PERMIT S0 T YES=1 e “VISUAL
[EFFLUENT GROSS VALUE RF,?P,)"lE,’i"‘E"TX o NO=0
SAMPLE
MEASUREMENT

SAMPLE

SAMPLE
MEASUREMENT

120 PERMIT 4

7REQUIREMENT.

PR I N

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

T PERMIT
{REQUIREME

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Certify under penalty of law that this document and all attachments wers prepared under my * C{ TELEPHONE DATE
direction or supervision in accordance with a system designed to assurs that qualified personnel /J W‘e a " &/-
J. Randy Douet properly mhar and wt:.!ualo the information submitted. Based on my':vqulry of tha person or
persons manage the system, or those persons directly responsible for gathering the %
Site Vice Presid information, the information submitted is , to the bast of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 05| 08 | 10
ite Vice President accurate, and complete, | am awsre thal there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

e e e e e (SUBR 01) OMB No. 2040-0004
Address__P.0_BOX 2000 e e e .
T (INTEROFFICESB2A) _ — o TN0026450 118 G F - FINAL
— e SODDY-DAISY__ _TN37384  ___ _ — PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Faciity__ _TVA- SEQUOYAHNUCLEARPLANT__ EFFLUENT
Locaion_ MAMILTONCOUNTY __ _ e JONITORING PERIO
YEAR | MO | DAY EAR | _MO_| DAY *+* NO DISCHARGE .
: i From| 05 | 07 | 01 To|l 05 | 07 | 31
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION ] N?(. FRE%lF{ENCY SI;I\YJ:IIEE
E
AVERAGE MAXIMUM UNTTS MINIMUM AVERAGE MAXIMUM UNTTS ANALYSIS
OXYGEN, DISSOLVED (DO) SAMPLE i) whhhahh e - R ik 19
MEASUREMENT
00300 {1 O O MGIL
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED 19
MEASUREMENT
00530 1 0 O vifiex PERMIT: LM | T rhet MGIL
EFFLUENT GROSS VALUE {REQUIREMENT: | 13 ke
SOLIDS, SETTLEABLE SAMPLE e —— Py - -
MEASUREMENT . .
00545 1 0.0 775 PERMIT.: SECRNRRARRR ST ] e
IEFFLUENT GROSS VALUE erewnn
FLOW, IN CONDUIT OR THRU SAMPLE 03
TREATMENT PLANT MEASUREMENT
50050 1 0 O “2 PERMIT 2t 2| MGD
EFFLUENT GROSS VALUE '-‘:-°.91’3,'§'§"E£‘.TT ,
SAMPLE
MEASUREMENT
MEASUREMENT
25 PERMIT:E' | iias
EQQIR!;MgNT” ;
T SAMPLE |
MEASUREMENT
205 PERMITo¢ 244
“REQUIREME
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |} Certify under penasity of law that this document and all attachments were prepared under my TELEPHONE . DATE
direction or supervision in accordance with a system designed to assurs that qualified personnel /J WW 8{
J. Randy Douet {property &agermd ev‘;!:ala :.he wmaﬁon submitted, Based on rq{, W zg‘ ::’se"r’soon or
parsons man em, or thosa persons directly responsi &f
Site Vice Presid information, the informion submited s , 1o the best of my knowledge and gollef, trus, Principal Environmental Engineer 423 8436700 | 05 | 08 | 10
ite Vice President accurats, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations, OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED CODE

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)
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 Page 1 of 1



