Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37379-2000

March 14, 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

Attention: Mr. Chip Hannah
Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR
FEBRUARY 2005

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

Sincerely, é
)j {f,pjftcuwe_ (X ‘d%‘) e
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 Pollution Control
State Office Building, Suite 550
540 McCallie Avenue
Chattanooga, Tennessee 37402-2013

U.S. Nuclear Regulatory Commission T_;- a 5
ATTN: Document Control Desk /'(

Washington, D.C. 20555



PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name WA ﬁEElU_O_\Q\H_N_EEEAR PLANT L DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 _______ _ . . . _ . _ . __
— o ___(INTEROFFICESB2A)__ __ __ _ " TN0026450 101 G F - FINAL
——\...SODDY-DAISY___TN37384  _ __ _ _ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facilty__ _TVA- SEQUOYAHNUGLEARPLANT__ _ _— — — EFFLUENT
Location _HAMILTONGCOUNTY __ _ ™™™ AONI|TORING _PERIQ E
YEAR | MO DAY YEAR | MO DAY
** NODISCHARGE [ | **
. ; From[ 05 | 02 | 01 | To| 05 | 02 | 28
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L';ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE. WATER DEG. SAMPLE 022222224 whhhdakw . whhkhbhdd hhhkhdd 10 3 04 0 28 I 28 MODELD
CENTIGRADE MEASUREMENT :
00010 Z 0 O ek ke K Oy ol DEG.C. CKREQ:
INSTREAM MONITORING . - ey L £ } =
TEMPERATURE, WATER DEG. SAMPLE hababdoddoddd baadelebnboidel - buaiaiadebnbell 04 0 28/28 |RCORDR
CENTIGRADE MEASUREMENT
00010 1 0 0 bkl DEG. C.
EFFLUENT GROSS VALUE
PH Py 2222123 (1222221 - 7 6 ARRhhkhd 12
00400 1 0 0 ool suU
EFFLUENT GROSS VALUE R ek
SOLIDS, TOTAL SUSPENDED SAMPLE - 19
MEASUREMENT
00530 1 0 0 PERMIT 2573 |k o haiaiaid 7 MG/L
EFFLUENT GROSS VALUE REQUIREMENT : LY
OIL AND GREASE SAMPLE P2 2222223 b isd sl 22 - ARk kid <5 <5 19
MEASUREMENT
00556 1 0 0 bkt MG/L
EFFLUENT GROSS VALUE * i ;
FLOW, IN CONDUIT OR THRU AMPLE bbb bbbl 03 hrladeiuloiniale - 0 28/28 |RCORDR
TREATMENT PLANT MEASUREMENT
50050 1 0 0 ot PERMITE ! MGD el , /RCORD
EFFLUENT GROSS VALUE (R R T o 2
CHLORINE, TOTAL RESIDUAL SAMPLE PREAAAA - il <0.011 0.022 19
MEASUREMENT
50060 1 0 0 bt MG/L
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penalty of law that this document and all attachments were prepared under my - ‘ TELEPHONE DATE
direction or supervision In accordance with a system designed to assure that qualified personnel ’J IMO
J. Randy Douet properly gather and evoa'luato lthe infmﬁon subfvi!:red.‘g‘ased on m{' ln?uiry c:'l';hﬂe pe';‘son or .
who r @ persons directly responsible for ga L
Site Vi Information, the nformation submitted 5, 1 the best of my knowledge and befief, tue, Princlpal Environmental Engineer | 493 g43.6700 | 05 | 03 | 11
e Vice President accurate, and complete. | am aware that thers are significant penaities for submitiing false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing viotations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

No closed mode operation. The following Injections occured: 1. PCL-222 (max. calc. conc. was 0.028mg/L-limit 0.100mg/L) 2. Biodetergent 73551 (max. calc. conc. was 0.007mg/L~limit 0.100mg/L) 3.
PCL-222/PCL-401 (max. calc. conc. was 0.010mg/L--limit 0.100mg/L)

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2




PERMITTEE NAME/ADDRESS  (Includs Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
ﬁgm__'r-v_/\_ SEQ"ELA}._{_NE.CLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address_P.0_BOX2000 _ _ _
o (NTEROFFICESB-2A) _ _ _ ™ TN0026450 101 G F - FINAL
__.__§°_Q.DY -DAISY _TN37384 __ __ —— PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Facifty__TVA - SEQUOYAH NUCLEARPLANT
Location  MAMILTONGOUNTY _ _ _  _ _ ———— MONITORING PERIO EFFLUENT
YEAR | _MQ | DAY YEAR |_MO | DAY
*** NO DISCHARGE "

ATTN: Stephanle A, Howard From| 05 | 02 | 01 To|l 05 | 02 | 28 D

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION No, TFREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE - c’ RATE OF SAMPLE Shhhhhdd L 222222131] - AhANhhhd L2 2123 £ 0 4 62 0 28 l28 CALCTD
CHANGE MEASUREMENT '
82234 1 0 O e DEGC
EFFLUENT GROSS VALUE et HR :
TEMP. DIFF. BETWEEN SAMP. & SAMPLE " warraane wrarrane 23 4 CALGTD
UPSTRM DEG.C MEASUREMENT ' 0
00016 1 W 0O DEG. C. '|.cALCTD:
EFFLUENT GROSS VALUE : ¥ ; AL :
BORON, TOTAL SAMPLE ERRARR AR T .
MEASUREMENT 19
01022 1 0 O 1z PERMIT: suae MGIL
EFFLUENT GROSS VALUE REQUIREME
SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

755 PERMIT =323,

§BE>QUIR_!_EMENT;

SAMPLE
MEASUREMENT

frd <L RN A

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [l Certify under penalty of faw that this document and aff attachments were prepared under my R J TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personne! ,&!’ ’/l al O( WD G
J. Randy Douset |property gather and evaluate the information submitted. Based on my Inquiry of the person or L .
|persons who manage the system, or those persons directly responsible for gathering the 3
Site Vice Presid information, the nformation submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 05| 03 | 11
te Vice President sccurate, and complte | am avare trl theroarosgnifcart penales gx‘u:mng false SIGNATURE OF PRINCIPAL EXECUTIVE
1" . Incudt ' sonmen ations. FICER OR AUTHORIZED AGEN AR
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT COFB‘:E NUMBER |YEAR| MO | DAY

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

CCW data for February 2005 is attached.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 2 of 2




CCW TRENCH

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

02/08/2005 0905 <0.5mg/L 02/11/2005 1930 CVS EPAB8015B

CCW CHANNEL

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

02/08/2005 03910 <0.5mg/L 02/11/2005 1852 CVS EPAB8015B




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

Name ___TVA __SE_)UOYAH_N_EC&EAR_PL_AN_T____ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ __ __ . —_
- __(_NLE&)F_F[%_S__B.Z_A) _____ e TN0026450 101 T F - FINAL
— ___-_SQODDY-DAISY___TN37384  __ __ __ __ __ ____ PERMIT NUMBER DISCHARGE NUMBER| BIOMONITORING FOR OUTFALL 101
Facilty___TVA- SEQUOYAHNUCLEAR PLANT _ ____ _ EFFLUENT
Location _HAMILTONCOUNTY _ e MONITORING PERIO
YEAR | MO DAY YEAR | MO D
** NODISCHARGE [__] **
: From| 05 | 02 | 01 To|l 05 | 02 | 28
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IC25 STATRE 7DAY CHR SAMPLE hddedebebeidd falaialadadebeie - >100 bulainlelaialaled habaododadadold 23 0 110 COMPOS
CERIODAPHNIA MEASUREMENT
TRPB 1 0 O habaed YA COMPOS
EFFLUENT GROSS VALUE : - . " il 2 : T
IC25 STATRE 7DAY CHR SAMPLE bbbl baadalebehddd - 23 COMPOS
PIMEPHALES MEASUREMENT
TRP6C 1 0 O 2 2 PERMIT, % bl = |PERCENT]: : COMPOS
EFFLUENT GROSS VALUE ;REQUIREMENT NT,
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
SAMPLE
MEASUREMENT
sAMPLe
MEASUREMENT
“SAMPLE
MEASUREMENT
5% PERMIT:
3 EQUIRgMENT
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Certify under penalty 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 personnet /A lLD h el a O MA
J. Randy Douet properly gather and evaluate the lnfmﬂon submi‘ﬂded. Based on rr;g' lm':ulry ms pe"r;on or .
who manage the system, or ons directly responsible for ga! ng i
s Fformation, te informatlon aubmitied s, 1 the best of my knowtedge and befle,tre, Principal Environmental Engineer | 453 8436700 | 05 | 03 | 11
ite Vice President accurate, and complete. | am aware that thers 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 (Reforence all attachments here)
Toxicity was sampled February 6-11, 2005. Report is attached.,

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




March 8, 2005
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, FEBRUARY, 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 February 6-11, 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
which occurred in minnows exposed to routine compliance samples was not sufficient to
jeopardize statistical validity, although survival was improved in UV treated samples.

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

Cynthia L. Russell
Biologist

Environmental Engineering Services- West
CIR 2L-M

Attachment

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

SQN February 2005M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: March 8, 2005

1. Facility / Discharger: Sequoyah Nuclear Plant/ TVA

2. County/ State: Hamilton / Tennessee

3. NPDES Permit #: TN0026450

4. Type of Facility: Nuclear-Fueled Electric Generating Plant
5. Design Flow (MGD): 3.266

6. Receiving Stream: Tennessee River (TRM 483.6)

7. 1Q10: 2.992.4
8. Outfall Tested: 101

9. Dates Sampled: February 6-11, 2005

10. Average Flow on Days Sampled (MGD): 1477, 1477, 1475

11. Pertinent Site Conditions: H-130M molluscicide was not injected from Februag' 6-11, 2005.

12. Test Dates: February 8-15. 2005

13. Test Type: Short-term Chronic Definitive

14. Test Species: Fathead Minnows (Pimephales promelas)

Daphnids (Ceriodaphnia dubia)
15. Concentrations Tested (%): Outfall 101: 10.98. 22.0, 43.9, 72.0, 100.0
Intake: 100.0

Pimephales promelas: UV treated Outfall 101: 10.98, 22.0, 43.9, 72.0, 100.0
UV treated Intake: 100.0

16. Permit Limit Endpoint (%): Outfall 101: 1Cys=43.9%

17. Test Results: Qutfall 101: Pimephales promelas: ICps > 100%
Ceriodaphnia dubia: 1Cs > 100%

UV treated Outfall 101: Pimephales promelas: 1C;s > 100%




18. Facility Contact: Stephanie Howard  Phone #: (423) 843-6700

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

20. Lab Contact: Jim Sumner Phone #: (828) 350-9364
21. TVA Contact: Cynthia L. Russell Phone #: (256) 386-2755

22. Notes: Outfall 101 samples collected February 6-11, 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, mortality which occurred in minnows
exposed to routine compliance samples was not sufficient to jeopardize statistical validity,
although survival was improved in UV treated samples.



METHODS SUMMARY

Samples:

1. Sampling Point:

2. Sample Type: Composite

3. Sample Information:

Qutfall 101, Intake

Date Date Date

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

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

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

02706705 0932 to A 02/08/05 1348
101 02/07/05 0832 | 02/07/051350 1} 0.9° | <0.10 | 0005 1318
02/06/05 1030 to 02/08/05 1348
Intake | 2700 195910 1 02/07/05 1350 13| <010 | oot 1
02/08/05 0759 to ; 02/10/05 1329
101 oo aags. | 02091051343 | 29,171 | <010 | AV 12
02/08/05 0822 to 02/10/05 1329
Intake | O200870° 982210 | 02109105 1343 13 | <010 | oo
02712705 1258
101 03{21/(1)/10/(5)5()3’57§8t0 02/11/05 1313 | 3.4,3.17 | <0.10 | 02/13/05 1254
02/14/05 1302
’ 02/12/05 1258
Intake 03’21/‘1)’1% Sog‘;i :° 02/11/05 1313 08 | <010 | 02/13/05 1254
02/14/05 1302

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

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

(25.0 + 1.0°C) in a warm water bath.

Aliguots of Outfall 101 and Intake samples were UV-treated through a

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

Inc.) for 2 minutes.




’i‘est Organisms:
1.

2.

Pimephales promelas Ceriodaphnia dubia

Source: Aquatic BioSystems, Inc. In-house Cultures

Age: 21.75-24.75 hours old <24-hours old

Test Method Summary:

1.

2.

Test Conditions: Static, Renewal Static, Renewal

‘Test Duration: 7 days Until at least 60% of control

females have 3 broods
Control / Dilution Water: =~ Moderately Hard Synthetic =~ Moderately Hard Synthetic
Number of Replicates: 4 10
Organisms per Replicate: 10 ‘ 1
Test Initiation: (Date/Time)

Outfall 101  02/08/05 - 1348 ET 02/08/05-1116 ET
UV Treated Outfall 101  02/08/05 - 1330 ET

Test Termination: (Date/Time) .
Outfall 101  02/15/05 - 1300 ET 02/15/05 - 1118 ET
UV Treated Outfall 101  02/15/05 - 1241 ET

Test Temperature: Outfall 101: Mean = 24.8C Mean = 24.8°C
(24.3 - 25.4°C) (24.3 - 25.3°C)

Test Temperature: UV-Treated Outfall 101:  Mean = 24.8°C
(24.1 - 25.5°C)

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, McKinneyville, CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

Conducted February 8 -15. 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 98 98 98
22.0% 100 100 100 100 100 98 98
43.9% 100 100 100 100 100 100 100
72.0% 100 100 93 88 88 83 80
100.0% 100 100 100 98 95 93 93

Intake 100 100 100 100 100 100 98

Test Solutions Mi;:pll)igt:v::ugnhtt)égg)

(% Effluent) ] 3 3 2 Mean
Control 0.646 0.607 0.631 0.697 0.645
10.98% 0.620 0.616 0.686 0.692 0.654
22.0% 0.618 0.653 0.748 0.664 " 0.671
43.9% 0.709 0.621 0.640 0.626 0.649
72.0% 0.718 0.586 0.195 0.681 0.545
100.0% 0.581 0.438 0.598 0.664 0.570
Intake 0.645 0.590 0.706 0.654 0.649

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

2.

(Genus species)

(Type / Duration)

Conducted February 8-15. 2005 using effluent from Qutfall 101.

Percent Surviving

Test (time interval used — days)

cipmen| 1| 2 | 3| 4|5 |6 ’
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

Tes Slans B A e
A uent) 112 3 415 6 | 7 8 9 | 10 | Mean
Control 29130 |27130|28{34{32]31[30]/30] 30.1
10.98% 31136 13212932131 [34]|34]31]27] 317
22.0% 3213503313532 )32]31]|32]30]28} 320
43.9% 32136 {3634 |34|37|34|34]|31]|37} 345
72.0% 33137{36[3132]36]}37]|33]|36]35] 346
100.0% 35035138 |35{34({38|35|37[37]34] 35.8

1C25 Value: > 100%
Permit Limit: 43.9%

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

Calculated TU Estimates: <1.0 TUc*

Permit Limit: 2.3 TUc

*TUa = 100/LCs¢: TUc = 100/ ICys




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)
Conducted February 8-15, 2005 using water from Intake

(Type / Duration)

Percent Surviving
Test (time interval used — days)
Solutions
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Reproduction (#y.oung/female/7 days)
(% Effluent) Data (replicate number)
1{2{3]4|5]6] 7| 8] 9]10]Mean
Control 31{28 30130129 130]261}31])32]29] 29.6
Intake 3113213434 )32)33)32]|31)33]35] 327

ICy5 Value: >100%
Permit Limit: N/A

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

Permit Limit: N/A

Calculated TU Estimates: <1.0 TUc*

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




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

3. Results of 2

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.
(Genus species)

Conducted February 8-15, 2005 using effluent from UV Treated Outfall 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 | 98 98 98
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 98 08 98 08 98

Intake 100 100 100 100 100 100 100

Test Solutions M??;gztxﬁ;égg)

(% Effluent) [-— 2 3 4 Mean
Control 0.632 0.738 0.699 0.711 0.695
10.98% 0.738 0.743 0.710 0.585 0.694
22.0% 0.659 0.647 0.698 0.700 0.676
43.9% 0.627 0.706 0.698 0.673 0.676
72.0% 0.577 0.692 0.567 0.622 0.615
100.0% 0.719 0.575 0.547 0.706 0.637
Intake 0.634 0.707 0.624 0.675 0.660

IC,s Value: > 100%

95% Confidence Limits:
Upper Limit: NA

Lower Limit: NA

Calculated TU Estimates: <1.0 TUc*

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (ICss)
Pimephales promelas February 8-15, 2005 1441 7-days KCl 0.62 g/L
Ceriodaphnia dubia February 8-15, 2005 1103 | 7-days NaCl 1.05 g/L




PHYSICAL/CHEMICAL SUMMARY
Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, February 8-15, 2005.

Test Sample 1D Temperature (CC) Dissolved Oxygen (mg/L) pH (S.U.) Conductance] Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Finnl (umhos/cm) { (mg/L, CaCO;)| (mg/L CaCOy)| Chlorine (mg/L)
Control 25.1 24.6 78 1.5 7.88 1.59 295 6l 34
249 - 253|245 - 248177 - 78| 71 - 771772 - 811739 - 785} 282 - 308 58 . 64 81 - 86
10.98% 25.1 24.5 19 7.5 7.87 7.58 284
Q 248 - 2521243 - 2461 77 - 81 ) 72 - 771761 - 822] 74} - 785] 271 - 304
S 22.0% 25.1 24.6 79 14 7.87 7.58 277
§ ) 248 - 253)243 - 248) 77 - 821 72 - 76 |762 - 821|742 - 7.84{ 265 - 298
X 43.9% 252 24.6 19 74 7.87 7.59 254
< 7 1248 . 254244 - 24877 - 82| 70 - 76 | 761 - 833|742 - 787 240 - 288
s 72.0% 25.1 24.5 79 74 7.85 7.61 218
B * 249 . 253(243 - 2471 77 - 83 ] 72} - 76 ] 757 - 823 746 - 785| 205 - 25§
& 100.0% 25.2 24.5 79 715 7.86 7.64 187 67 80 <0.10
) 251 - 2541243 - 248] 77 - 83170 - 761759 - 825|748 - 791 174 - 225 66 -~ 68 78 - 82 [|<0.10 - <0.10
Intake 25.1 24.5 79 7.4 7.86 7.62 189 67 79 <0.10
250 - 253|244 - 247177 - 83 | 71 - 77761 - 827|749 - 7.87}) 173 - 223 66 - 68 7% - 80 1<0.10 - <0.10
Control 25.0 24.6 7.8 7.7 7.88 1.76 295 61 84
247 - 253(244 - 249} 77 - 18] 74 - 80 ]17.72 - 811 757 - 8.13| 282 - 308 58 - 64 81 - 86
10.98% 25.0 24,7 19 7.8 7.87 7.76 284
- 247 - 2521245 - 251|177 - 81 ] 74 - 8.1 J761 - 8221759 - 812( 271 - 304
3 25.0 24.6 1.9 7.8 7.87 7.76 277
S 22.0% 247 - 2511244 - 251| 77 - 821 75 - 81 {762 - 821)7.58 - 8.11] 265 - 298
o . . . X R . . . . ; . !
'_-=3 43.9% 25.0 24.7 7.9 7.8 7.87 777 254
S 246 - 2511244 - 250) 7.7 - 82 ]| 73 - 81 ] 761 - 823|759 - 8.12] 240 - 288
3 72.0% 25.) 24.7 7.9 7.8 7.85 7.77 218
8 . 247 - 2531243 - 2521 77 - 83| 74 - 81 | 757 - 823|759 - 814 | 205 - 255
100.0% 25.0 24.6 1.9 78 7.86 179 187 67 80 <0.10
245 - 2531243 - 2491 77 - 831 73 - 82 |759 - 8251759 - 817} 174 - 225 66 - 68 78 - 82 <010 - <0.10
Intake 25.0 24.6 7.9 7.9 7.86 7.80 189 67 79 <0.10
246 - 253244 - 249) 77 - 83} 75 - 821761 - 827]17.58 - 8.15| 173 - 223 66 - 68 7 - 80 [<0.10 - <0.10
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 248 243 25.4
Ceriodaphnia dubia 24.8 24.3 253




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV Treated
Outfall 101, February 8-15, 2005.

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
Control 25.0 24.5 7.9 7.5 7.85 7.58 296
248 - 2521244 - 246} 78 - 83| 7.2 - 77 |7.70 - 820 | 740 - 7.79 | 278 - 341
10.98% 25.1 24.5 - 80 75 7.85 7.57 288
@ 248 - 2541243 - 247| 78 - 84 | 7.1 - 7.8 [ 7.68 - 820|741 - 7.79] 272 - 326
'Tg 22.0% 252 24.5 8.0 7.4 7.‘85 7.58 278
§ 249 - 2531243 - 247| 78 - 85| 71 - 76 ]7.69 - 820 7.39 - 7.82 | 265 - 306
oy 43.9% 25.1 24.5 8.0 7.5 7.86 7.56 252
%’ ) 249 - 2541241 - 248 78 - 85} 7.1 - 7.7 |7.68 - 821 | 738 - 7.80 | 237 - 289
“§‘ 72.0% 25.1 24.5 8.0 7.5 7.85 7.63 219
B 247 - 2541243 - 248 )| 78 - 85} 72 - 78 | 7.67 - 821} 747 - 7.84] 205 - 255
n 100.0% 252 24.5 8.0 7.5 7.85 7.61 188
) 249 - 2551243 - 248} 7.7 - 83} 72 - 78 | 7.66 - 821) 745 - 7.84| 170 - 211
Intake 25.1 24.5 8.1 7.6 7.86 7.60 188
250 - 253)243 - 248 79 - 83| 73 - 81 |7.66 - 8211739 - 7.88] 174 - 215
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.8 241 25.5
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected February 6-11, 2005, showed no toxic effects to fathead

minnows or daphnids. The resulting IC,s 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, mortality which occurred in minnows exposed to routine
compliance samples was not sufficient to jeopardize statistical validity, although survival was
improved in UV treated samples.

11



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 400-
mL polypropylene beakers, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

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

DEVIATIONS / MODIFICATIONS TO TEST PROTOCOL

1. Pimephales promelas

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 ICys values in g/L KCI or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

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

- ‘.‘ o,
BRI
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Sequoyah Nuclear Plant Biomonitoring
February 8 - 15, 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
Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks, During
Toxicity Test Sampling,

March 12, 1998 - February 11, 2005

Date  |:Sodiiini%% Towerbrom |{PCL-2223% PCL-401 §| Cuprostat-

hypochlorite ) mglL  {Wamg/Ligy  mell PF
i g/L '\ TRC  |:Phosphatet| Copolymer mg/L
BIURTRC SN DA Se I R Azole

03/12/1998 #132:0.016:42% - 5 ' - FOF

03/13/1998 | A&3£50.01 528 - - e

03/141998| 35c001 350 - - =

03/15/1998|%: PR . - S

03/16/1998 | T - - ER

03/17/1998 5 efE] - - o

03/18/1998]: pEa - .

09/08/1998] : FEEE - 0.005 |

09/09/1998 | 4522320003 32 - 0011  [A53

09/10/1998} 53 - 0021 |3

09/11/1998 5% - 0019  [5%

09/12/1998 | 3555 . 0015 |¥%

09/13/1998 | £::81<0 - 0.015 £

09/14/1998 | 54 % . 0.015

02/22/1999| &5 0:00175%: . -

02/23/1999 3*@2600% ‘ - -

02/24/1999£2£5:0:009% - -

02/25/1999| F:520: . -

02/26/1999| &5 . -

02/27/1999| #:53<:0.001 - -

02/28/1999]#15:<.0. - -

08/18/1999[ #:%3 0.015 0.024

08/19/1999| 35 0.012 0.024

08/20/1999 %3 0.023 0.024

08/21/1999| &3152% 0.022 0.024

08/22/1999|%4 0.022 0.024

08/23/1999 |4 iSRT) 0025 |BEI0068:34  0.024

08/24/1999 |HEEHEE 0 0016 |950.067348  0.023




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 - February 11, 2005

Date |3% Towerbrom ;%“P‘(‘J :-%22;-3 PCL-401 ‘;%63§ Cuprostat- Ii-‘ﬁlgO%

&t | mel |EEMOTEN  mgl (SmgTE  PF o mRfA
BN TRC  |4Phosphate%| Copolymer [:DMAD: mg/L |riQlats:
P SRS Rl Azole [FRUMS

01/31/2000| 3=t <0.002 0.009 T Xk

02/01/2000| 4%, 0.011 0.028 ‘ ] i

02/02/2000] 0.028 0.009 3 ;

02/03/2000 0.008 0.009

02/04/2000/. 0.006 0.009

02/05/2000]’ <0.002 0.009

02/06/2000} 575 <0.002 0.009

07/26/2000] 242 <0.0057 0.019

07/27/2000 | JEi 0.019 0.019

07/28/2000 [E£475 0.0088 0.018

07/29/2000| 725 <0.0088 0.019

07/30/2000 ,Sj <0.0076 0.019

07/31/2000} 2 <0.0152 0.019

08/01/2000] £ <0.0141 0.019

12/11/2000] 3% 0.0143 0.020

12/12/2000 | 365 0.0092 0.020

12/13/2000| s <0.0120 0.020

12/14/2000| 55555 <0.0087 0.020

12/15/2000} ; 0.0120 0.020

12/16/2000 | {aEr <0.0036 0020 | s

12/17/2000) Sins 5 06E5| <0.0036 0020 [BIR¥EEE

08/26/2001 {2z 0.017 0021  [#@0006% %

08/27/2001| <0.0096 0.021  |50.005:% 3

08/28/2001: <0.0085 0.021  |eSEEE ey

08/20/2001 |3 <0.0094 0020 |& - 500213

08/30/2001 | <0.0123 0021 |5 - |BEEER

08/31/2001 | <0.005 |[* 0.020 Y - WESE

11/25/2001] 5: <0.0044 [§ - we] - |8

11/26/2001 | =31 <0.0119 |¥: 0.02 0.005% -

11/27/2001 |3 0.0137 |3 0019  |H0007%| -

11/28/2001 <0.0089 g,f 0022858 0019 [50006%] -

11/29/2001 0.0132 |ZX0.024%%| 002 g; 007%] -

11/30/2001 <0.0043 |53000245%)  0.02 S -

12/09/2001[ 2% <0.0042 - ; -

12/10/2001| 373 <0.0042 - -

12/11/2001 | £ <0.0104 - -

12/12/2001 {2 0.0128 0.02 -

12/13/2001 |35 <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 - February 11, 2005

Date  |£7%Sodium¥i| Towerbrom | 2:PCI#22273  PCL-401 7| Cuprostat- |}
GHypochlorierel mgL  [[AmPLEH  mel % PF
o mplaasl TRC 4?h&sbbatej.§ Copolymer mg/L
SRR R Azole
01/02/2002 |35 <0.0079 0.02 -
01/03/2002 | s <0.0042 0.014 -
01/04/2002| &5 0.0124 0.014 - 3
01/05/2002|& | <0.0042 - o - %
01/06/2002| At yinsstaii| <0.0042 - iy I =
01/07/2002 | ZEEERRR <0.0089 0.014 |Fovosx| - |FE
02/24/2002 | BEEARTESR < 0.004 - $HaTTAE - wEt
02/25/2002| 551 %5 '?5*"!‘?2 <0.004 0.023 %{i-‘};:‘z - |BEEE
02/26/2002| 3% s 0.0143 0023  |30,007: - Es
02/27/2002|3; <0.0041 0023  [FEEEY
02/28/2002 | 4315 <0.0041 0.008 |
03/01/2002 | 545 <0.0041 0.008
05/05/2002 255 - -
05/06/2002 . 0.02
05/07/2002 |3 - 0.02
05/08/2002 - 0.019
05/09/2002% B - 0.02
05/10/2002 |58 e - : 0.019
08/04/2002] 472 <0.0058 [ -
08/05/2002|% <0.0058 |32 0.018
08/06/2002| £ 0.0092 |37 0.018
08/07/2002 | e <0.0107 [ 0.019
08/08/2002 <0.0061 0.019
08/09/2002 0.0152 0.018
10/06/2002 | 5355 <0.00497 -
10/07/2002 | 0.0153 0.018
13;(83;2002 2] <0.0092 0.018
10/09/2002 2 0.0124 0.018
10/10/2002 | &2 00134 |i8%01054,4 0.018
10/11/2002}3 <0.0042 |#£0.054%3¢]  0.018
01/12/2003 [ Ea sy <0.0035 St -
01/13/2003 | iSTEREHENEH  <0.006 0.019
01/14/2003 |28 <0.0118 0.020
01/12/2003 PR <0.0063 0.020
01/16/2003 | 25 <0.0034 0.020
01/17/2003| 535 <0.0034 0.009
04/06/2003 ] <0.0073 R
04/07/2003 | 2% <0.0189 0.021
04/08/2003 | ¥ <0.0117 0.021
04/09/2003 | FREE RS <0,0139 0.021
04/10/2003 |5z g <0013 0.021
04/11/2003| B ENE0ET | <0.0073 0.022




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 - February 11, 2005

Date  |$1%7Sodiim 35| Towerbrom %?C'L_-'Z«ZZ% PCL-401 3637 Cuprostat- {I\;léOI:‘I
* | omen |immeTis)  mel PF  |FmEH
TRC &P osphagti}? Copolymer mg/L
. R Azole

06/15/2003]; <0.0045 - -
06/16/2003]; <0.0037 0.020 -
06/17/2003 | <0.0048 0.014 -
06/18/2003: <0.0048 g 0.014 -
06/19/2003; <0.0085 % 0.020 -
06/20/2003 <0.0048 B 0.020 -
08/03/2003 [ <0.0050 g - -
08/04/2003 |&3E2; <0.0050 4 0.020 -
08/05/2003 | LGRS <0.0051 | 0.020 -
08/06/2003 |2idka <0.0084 e 0.020 -
08/07/2003 |55, 0.0129 3 0020 pmpsis -
08/08/2003 | x5 0.0153 w0020 [700095 -
10/05/2003 | iz <0.0043 |5410:05722%  0.020 -
10/06/2003 | i8S <0.0043 |¥520.057552  0.020 -
10/07/2003 | 553 <0.0090 [#2%0.057+5  0.020 -
10/08/2003 {5 <0.0106 |} 0.020 -
10/09/2003: 0.0181 |4k 0.022 -
10/10/2003 0.0183 |¥g 0.024 -
02/01/2004|%; 0.0093  [S¥Ed 0.009 - '
02/02/2004 | <0.0034 (15 0.009 -
02/03/2004 <0.0034 |Hn 0.009 -
02/04/2004| ¥ 00124 | 0.009 -
02/05/2004 5= <0.0034 0.009 - 3
02/06/2004 | 3Ex: 0.0105 0.009 -
05/04/2004 |35 <0.0123 0019 [FEeme - §0:0258
05/05/2004 | %555 <0.0144 0.014  |3£0.009%: - £0.025x,
05/06/2004; <0.0146 0.013 A 0355
05/07/2004 0.0227 0.020
05/08/2004 % 0.016 0.021
05/09/2004 % <0.0104 0.020
07/04/2004|iasrsinia]  0.0217 |3 0.019
07/05/2004 srseinatll <0.0085 |3 0.020
07/06/2004 | LeEidzinpntal  <0.0077 |1 0.020
07/07/2004 ] 5ty 0.0252 |3 0.019
07/08/2004 | 722 0.0223 0.019
07/09/2004 |3 0.0182 0.020
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Sequoyah Nuclear Plant Biomonitoring
February 8 - 15, 2005

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



- BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of _3 _
Clicnt: TVA Environmental Testing Solution, Inc, | Delivercd By (Circle Oni):
Project Name: Sequoyah NP Toxicity 351 Depot Street. FedEx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments: a-;‘- Ad'
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Wanda Allen Fax:- 828-350-9368
Field Identification/ | Grab/Comp. Collection Date/Time Container | Flow
Somple Description Number & | (MGD Rain Event?
Volume ) - (Mark as Appropriate)
Collected
Date Time 3 Yes If Yes, No Trace
: 3 : PR o Inches
SQN-101-TOX Comp 2/06/05-2/07/05 oizvy Py J(*Z.Sgal) ‘//
: 2432 _2
SQN-INT-TOX Comp 2/06/05-2/0705 Y&£7450 [(25gal) | NA v
o750
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Reccived By (Signature): Date/Time
}Vanda Allen Af 02/07/2005 Express Courier . 02/07/2005
Wre e Ltler) 018 . e
/ ‘@MWMTH’" (015
Express Couri _ 02/07/2005 ETS ,\Z«/ v 0200772005
Reeso i odatb39) L5 - fumse —— 1350
¢ g N’ / .

Instructions: Clients should fill in all areas except those in the "Labi)ralory Use™ block. Biomonitoring samples are preserved by stoting 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,

Satnples shipped overnight on Friday via FedEx or UPS must be rp'arkcd for Saturday delivery or they will not arrive until the following Monday.

J




Environmental Testing Solutions, Inc,

' page 110
Whole Effluent Toxicity Sample Receipt Log
Date Time Reeeived Reesived Sample Projeet Sample [Ssmple mame and description State Comments
recelved recelved by from temperature ("C) number | number _
02-u?-05 1341 K .Keenan Hilla Speedy Dekvery 0.8 1683 050207.01 {Waynesville WWTP TN
02.U7-08 1350 7, Sumner Express Couner 0.9 1683 | 050207.02 [TVA- Sequoyah Nuclear Plant - 101 TN
02-07-05 1350 J. Sumner Express Couner 1.3 1684 050207.03 |TVA . Sequoyah Nuclear Plant - INT

02.07.05




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. FedEx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments: ndoch . W
NPDES Number: TN0026450 Phone:  828-350-9364 ased e ppocd conditions "
WQ__\,
Colleted By: Wanda Allen Fax:  828-350-9368 < lan
Field Ientification/ | Grab/Com Collection Date/Time Container | Flow
Sample Description p. Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
_ | Collected
Date Time 4 Yes If Yes, No Trace
.. R Inches
SQN-101-TOX Comp | 2/8/05-2/9/05 075%‘.5? 2 (2.5gal) | NA >
SQN-INT-TOX Comp | 2/8/05-2/9/05 02 125gal) [ NA i
T, &
Sample Custody ~ Fill In From Top Down .

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

Wanda Allen /(/ _ 2/9/2005 ; 2/9/2005 '
sl Bller— ab :
. 012 - ﬁ., 2970
i {Z é é < 05 ET. 2/9/2005

Express Courier gfu : }L 2/9/20 1343 S Q{?J( 0 EYS 1343

‘J Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples are prcsctved 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.




" Environmental Testing Solutions, Inc.

Whole Effluent Toxicity Sample Receipt Log

mge 412

Date Thme Recetved Recetved Sample Preject Sampk ple name and description State Comments

racelved received by from tempersture (0) nember | number .

02-09-03 0707 K. Keenan Greyhound 03 1692 050209.01 | Bell Enterprises - Scarlett Acres MBP NC
02-09-05 0931 K. Keenan Wilson Truckmg 0.7 1693 | 050209.02 |Triest, Ine. - Johnaton County Regonsl WWIP NC
020903 0931 K. Keenan Wikon Truckng 0.7 1694 050209.03 |Tritest, fne. - South Cary WW1IP NC
02-09-03 0931 K Keenan Wison Trucking 0.7 1695 050209.04 |Tiftest, Inc, « Wake Porest WTNTP NC
02-09-05 0931 K. Keenan Wilon Truckmg 0.7 1696 050209.05 -| Tritest, Inc. « Wikon W“fTP NC
02-09-0% 0931 K. Keensn Wibon Truckng 0.7 1697 050209.06 |Traest, Inc, - Ralegh » Neuse WWTP NC
02-09-05 0943 K. Keenan Fed-Bx 0.3 1698 030209.07 [Duke Energy Corporation - Marshall Steam Station NC
02-09-05 1012 K. Keenan UPS 04 1699 050209.08 |Trtest, Inc, - Apex WWTP NC
02-09-08 1012 K. Keenan UPS 0.4 1700 050209.09 |Trntest, Ino. « Dynea NC
02-09-05 1012 K. Keenan UPS 04 1701 050209.10 |Tritest, Inc, « Elletbe WWTP NC
02-09-05 1012 K. Keenan urs 0.5 1702 050209.11 {Oxford Lab ies, Inc. « Rindenb ww—'ﬂ’ NC
02-09-03 1012 K. Keensa UPs 0.3 1703 050209.12 |Oxrord Laboratones, Ina. - MHWWTP NC
02.09-05 1012 K Keenan UPS 0S 1704 050209.13 [Oxford Laboratories, Ine. - Scotlnd Neck WW"IIP NC
02-09-03 1012 K. Keenan UPs 03 1705 050209.14 |Oxford Laborstones, In¢. - BASR NC
02-09-03 1012 K. Keenan UPS 0.5 1706 05020915 |Oxford Laboratories, Inc. « Morehead Cty WWT-'P NC
02-09-03 1012 K. Keenan UPS 06 1707 050209.16 |\ b 1 Lab y - Rockngham WW'TP NC
02-09-03 1012 K. Keenan UPS 06 1708 050209.17 |Mucrob 1Lab y « Roseboro WWTP NC
02-09-05 1012 K. Keenan Urs 0.6 1709 050209.18 ‘_ b L 1 Lab Y « J. P, Stevans - Wagnam NC
02-09-05 1130 K. Keenan Fed - Bx 18 1710 050209.19 {Blements Chromium NC
02-09-05 1217 C. Jobe A+ Delivery 06 1687 050209.20 OWASAMPW NC
02-09-03 1233 K. Keenan Hills Speedy Delvery 1.0 1683 05020921 {Waynesville WWTP NC
02-09-05 1343 K. Keenan Bxpress Courier 29/1.7 1634 050209.22 |TVA - Sequoyah Nuclear Plant - 101 N
02-09-05 1343 K. Keenan Bxpress Couner 13 1634 050209.23 |TVA - Sequoysh Nuclesr Plant - Intake N

02-09-05
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BIOMONITORING CHAIN OF CUSTODY RECORD Page 3 of_3
Client: TVA Environmental Testing Solution, Inc, | Delivered By (Circle Onc):
Project Name: Sequoyah NP Toxicity 351 Depot Street FedEx UPS  Bus Client
P.O. Number: N/A Ashville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 fkexagmmenmt: g: s undod . &A‘-{\Qﬂ.a
NPDES Number: TN0026450 Phone:  828-350-9364 Aneovied o 6004
(Y V1. Y.
Collected By: Wanda Allen Fax: 828-350-9368 C)’/
Field Identification/ | Grab/Comp Collection Date/Time Container | Flow
Sample Description . Number & | (MGD) Rain Event?
Volume (Mark as Appropriate)
Collected
Date If Yes, No Traco
Inches
SQN-101-TOX Comp | 2/10/05-2/11/05 0‘552’ 2 (2.5gal) NA
\}PJ jlh 754 ‘/‘
SQN-INT-TOX Comp | 2/10/05-2/11/05 / 1(25gal) | NA -
o8y o144 S
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time
Wanda Allen 2/11/2005 Express Courier 2/1172005
M‘ dw"”“‘" | 4 Moz e 034S

E / & 21112005 ETS Y 211112005

xpress Courier ‘21( L‘Q’ Vs M 123 ~Ymro 3

=D

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, pleasc 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.




Environmental Testing Solutions, Inc.

Whole Effluent Toxicity Sample Receipt Log

page jL"I

Date Time Received Recetved Sample Frofect st |Sample name and dwcription State Commeats
recelved received by from tempersture ('O sumber | aumber
02-11-05 1238 K. Keensn Hills Speedy Delivery 1.5 1643 050211.01 | Waynesville WWTP - Pp NC
02-11-08 1238 K. Keenan Hill's Speedy Debvery 1.5 1689 050211.02 {Waynesville WW1P -Cd NC
021103 B 1. Sunmer Express Courier 3450 1654 | 05021103 |TVA~ Sequoysh Nuckeas Pt = 101 ™
02-11:03 1313 ), Suomner Express Courkes 03 1668 | 03021104 JTVA- Sequoysh Nuckas Piat - Intake ™
02-11-03 1331 K, Keenan Ashevilie Councr 0.3 1690 050213.05 |Comm » Scope, Inc. NC

02-11-0%




Environmental Testing Solutions, Inc.

Page 1 of 6

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

Client: TVA
Facility: Sequoysh Nuclear Plant

County: Hamilton

Treatment: Non-treated

NPDES #: TN 0026450 Outfall: 101
Project#: __ |LBY
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 72 100
Effluent volume (mL) 2745 550 1097.5 1800 2500
Diluent volume (mL) 2225.5 1950 1402.5 700 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism age: 2.1 © 2 B-toRS oD Randomizing template: | oulow
Date and times organisms 02-¢1-0S 1380 1o W00 Incubator number: 1 3¢
were born between: .
[ Organism source: ABS Qaxcd 0SS Artemia lot number: 85 10055
Transfer bowl information: | pH = Temperature=  °C | Total drying time: 24-WouesS
.62 Date / Time in: 02-15-6S | S
Average transfer volume: 450 Date / Time out: @2-1r6S | 1420
) Oven temperature: bl'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 MAS
0 Jootes (— | g0 [Eols 020b0S |Beotoet3 | M
1 Jowotos | Az \S20 1218 o-obtS |0so209.024.03 A
2 _|oz-os | oamo | wsud 1229 crel-os |odacg. 224,23 | gl
3 laares [N | 520 1321 oS |Oshapa, 22425 | AR
3, T e
4 aites | o420 1533 1258 02-16-0S & 050211,03+04 | KEK
> Jorwos| 030 | sy 124 | vz-io0s &[00211. 03404 | KEK
¢ Jovnes | oy 100 1302 02-12-05 _|osvzu 03F.0l | KEK
7| g1s-os LA GS H a 1200 [HEdaibiinkiaaiey o
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0% 2% . }7-dayLCq > 1007,
Average weight per initial larvae: O, S | LRk | NOEC 1007,
Average weight per surviving larvae: | 0. LdsS 2 0.25 mg/larvae LOEC >100%
ChvV 21007,
ICz_s >l%7o




Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimephales promelas Date: _02-0%8-0S

Client: TVA /Sequoyah Nuclear Plant - Non-treated

- Survival and Growth Data
Day CONTROL 10.98% 22%
A B C D E F G H ) | J K L

0 olnolnolio Jolwlw o) {ro]o |0
1 ololw lwofwolwol|oftejw]|w o]
2 1ol10 {10 |10 ] rolto 1o | 0] 70|70 |20 |10
3 IDfId|o|lrofjtofto]tofto)iwolio ] ]0
4 1ol1o o {10 10) 0l 10 110 |10 |20 |10
> 1ol |w]wlw|adlolw|wolnwlo
6 10 l10fw0fo |1ofa | |w]|gd|io]io]r0
7 o{re|w |[to]lw{almw]|w]q | 51 o

A = Pan welght (mg) Pocple ’
ggl‘;;;;g““&cg“m sl (SRS ICRTRICHE H.e_s 4,73004.7 |14.s3| 4. s3]1y.97{ .57 | .63 [1de2

B =Pan + Larvae welght - 6 5 . .
(mg) hl oA A0 8 \
Analyst: _ )& . 1,\‘0 .. o . ?:b > % :\ L \ A \:\/

Larvae weight (mg)=A-B

v U U v v v v e v\ A v
] Welght per Initial number A . v
of larvae (mg) ' N A Q V]| & v < & \\% 3\
= C/Initial number of larvae \?’ ?b \o’b 3‘ \pn' \.’\ ] \g\ v \* A }B’
0 O o o' o |© o |O 0 O° |© o
Average Percent . .
weight per reduction
Initial fromcontrol § O M S 0. G‘Sq -1 3% 0.L1 l -y, 070
number of (%)
larvae (mg)

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

Ci Is:
omments' 4 MiiNows THAT ™D (N THE EFFLUBIT _ CONCLTRATIONS

wete seavily  FUNGUSeD . (}(-




Environmental Testing Solutions, Inc. Page 3 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 02-0%-0S
. Survival and Growth Data

Day 43.9% 72% ' 100%

MINJo]JPlolRI|Is|T]JulvIiwlXx
0 000l 10fm]ofofio]10]10
! 1o {70 to|toliol|rolio)io]w)inlwo
2 10l wlolofolwo]w |to]id]io o]0
3 10{ 10 |10 |10 | to] 0|12 10 |10 |10 {10 |0
4 10 |10 {10 [to ] to]10 ﬁ%lo o [qélio] 10
5 o {10 {10 |0 |0 |s [0 0]shk|o] 10
i 1o (16 [ro |10 [0 [3%] w0 |aqd|e {10 ] 0
7 TG 1% A [ Z5H

/o | o|io|tolwo|as 3 jiola |8 [0 |10

A =Pan weight (mg)?.,qw

Color identification: _BeaMte/ by ¢ W.ed 14,54 M.e7]id.68 |14.63 1465 I4.63114.65 ,‘{.7’7 ]‘/6", 14,60

Analyst: .

B = Pan + Larvae weight

(mg) h| « o '? > Nl > 1 % .
Analyst: E;g 1> '9- . 4}. d?. \\; ’\f\ "9. \g- 4'0 q)-

Larvae weight (mg)=A~B

\. b. \. \’o !9. %- 6 . \:.‘

Weight per [nitial number \ w % X
of larvae (mg) 8\ A 9 \ % Q 1
- . b .

C/ Initial number of larvae 0"\ o 0.“9 0 0‘. . o o |0 o X 0_" b

¢ <
x| 6|
P
3
?J\
¢,
L
e
p

Average Percent

ight educti

w7 | fmeomra | 0649 | 0% | 0845 | 155% | o510 bl
number of *)

Iarvae (mg)

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: p sg

Comments:
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.. Environmental Testing Solutions, Inc. ' Page 4 of 6

ma—

o . Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: 02-08-05

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

’ 1010|010
! 0] 16 (/0 |10
2 10{t0 |10 |10
3 10|10 {10 |10
4 16 (10} 10(?0
> 10 {10 [0 |0

§ 16 170 | 10| 10
7 0 [a&]75 | 1o

A =Pan weight (mg) # fe

Color deatcton: Baakt€ | ¢ 1M.66 114,58 |14.59

B =Pan + Larvae welght
(mg) '

Analyst: 5“ 1> 4?‘? 4\? ,o}

Larvae weight (mg)=A-B

Weight per Initial number

of larvae (mg) \\" o0 '3 3\
= C/ Initial number of larvae 03’ of’ ot\b 0\‘0‘,
Average Percent

welght per reduction

Initial from control 0 .‘ﬂqq -0 .‘570
number of (%) .

larvae (m

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: & '

Comments:




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

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

Client: TVA/ Sequoyah Nuclear Plant, Outfall 101 ~ Noo-treated
Test dstes: February 8-15, 2008 . .
Project number: 1684 Revelwed by: ﬂl (P2 ST
<71
< %) . Inttud number of | Final sumber of arves [A=Poaweight (mg)| B=PoneLarvee |Larves weight (mg)| Welght/Sarviviag |[Mens wight/ Basviving] Cotfliciont of varindon | Weight/ Juitiad numberof| Meansurvivel | Mena waight/ Indtial | C of Percont from
Imyves weight (mg) =A-B aumbet of larvee (ng) | sumber of Survee (mg) turves (mg) o) aumber of lorvae O eonvaight pus bl coatrd (K)
arvar) (%) (=0 manber of rves) (%)
A 0 0 14.63 21.09 6.46 0.646 0.646
B 0 0 4.71 20.78 6.07 0.607 0.607
Control X . 1
of < o 3 Y T =3 Y 0.645 59 063 100.0 0.645 59 Notapplicable
D 0 0 4.65 21.62 6.97 0.697 0.697
E 10 10 14.73 20.93 6.20 0.620 0.620
F 10 9 14.71 20.87 6.16 0.634 0.616
0.98 X 5. . . -
1 % (] 10 10 14.53 21.39 6.36 0.636 0671 ! 0.636 9.5 0.654 63 13
H 10 10 14.53 21.45 6.92 0.692 0.692
1 10 9 14.47 20.65 - 6.1 0.687 0.618
J 10 0 4.57 21.10 6.5 0.653 0.653
22% : X . X . 5
K 10 0 4.63 22.11 7.4 0.743 0688 62 0.748 9.8 0671 82 40
L 10 [ 4.62 21.26 6.64 0.664 0.664
M 0 0 14.50 21.59 1.09 0.709 0.70%
N 0 0 4.64 20.85 6.21 0.621 0.621
439% : : © 100, 649 -0,
(8] 0 0 4.54 20.94 6.40 0.640 0649 63 0.640 t0.0 o 3 ¢
P [ 0 4.67 20.93 6.26 0.626 0.626
Q 10 10 14.6 21.86 7.18 0.718 0.7)8°
R 10 9 14.6 20.49 5.36 0.651 0.586
2% X 4.7 1 44. %
8 10 3 14.65 16.60 198 0.650 0675 0.195 s0.0 0.545 0 155
T 10 10 14.63 21.44 6.81 0.681 - 0.631
U 10 9 14 65 20.46 5.8 0.646 0.581
Vv 10 8 14.49 18.87 43 0.548 . 0.438
100% : ! . AL
w 10 10 14.64 20.62 359 0.59 os14 53 0.598 928 0.570 163 1.6
X 10 10 14.60 21,24 6.64 0.664 0.664
Y 10 10 461 21.06 6.45 0.645 0.645
Z 10 9 4.66 20.56 5.90 0.656 0.590
100% Intak : ! 4. .64
¢ AA 10 10 358 21.64 7.6 0706 0.665 2 0.106 915 0.649 73 o5
BB 10 10 4.59 21.13 6.54 0.654 0.654
Outfal H MSD = Minimum Significant Difference
Dunnett's MSD value; 0.1398 PMSD = Percent Minirum Significant Difference
PMSD: 29.4 PMSD is & measure of test precision. The PMSD is the mininum pervent difference between the control and treatment that can be declared statistically significant in & whole efftuent toxicity test.
On sverage, a significant difference occurs for Eavironmental Testing Sotutions, Inc. chronic toxicity tests whea a toxicant reduces Pimephales growth by 15.7% from the control (detemmined
Intake; through reference toxicant testing).
Dunnett's MSD value: 0.0591 Lower PMSD bound determined by USBPA (10th percentile) = 9.4%
PMSD: 9.2 Upper PMSD bound deterrrined by USEPA (90th percentile) = 35%. -

The lower and upper bounds were calculated by the USEPA using 205 tests

ducted from 19 Iab

tories for Pimephales growth in chronic reference toxicant tests,

USEPA. 2000. Undenstanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Blimination Program BPA-333-R-00-003. US Bavironmmental Protection Agency, Cincinnati, OH.




TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
Statistical Analyses
Larval Flsh Growth snd Survival Test-? Day Grewth
StartDate. 27872003 : TestID: PpFRCR . Samplke ID: TVA 1 Sequoysh Nuclear Phnt - Outfall 101
EndDate: 21872008 LsbID:  ETS-Bavk. Testing Sol Sample Type: DMR-Discharge Monioring Report
Sample Date: Protocot  FWCHR-BPA-321-R-02-013 Test Species: PP-Pirnephales promehs

Comments:  Non-trested

Oome-% 1 2 3 4

D-Cantrol 0.6460 0.6070 06310 0.6970
10.98 0.6200 0.6160 0.6860 0.6920

2 0.6130 0.6530 0.74%0 0.6640

49 0.2090 06210 0.6400 06260

n 0.7130 05860 0.1950 Q6810

100 0.5810 Q4380 0.5980 0.5640

Traasform: Untransformed Rask 1-Talled Isotonic
Conc-% Mess N-Mesn Meax Min Max CV% N Sum Critiea] Mean N-Mesa
D-Control 0.6453 1.0000 0.6453 0.6070 06970 5.398 4 0.6565 1.0000
1098 0.6538 10128 0.6538 0.6160 0.6920 6.289 4 13.00 10.00 0.6565 1.0000
2 0.6708 1.0395 0.6708 06180 0.7480 8.216 4 21.00 10.00 06565 1.0000
439 0.64%0 1.0058 0.64%0 06210 0.7090 6.287 4 18.00 10.00 0.64950 09886
” 0.5450 0.8446 0.5450 0.1950 0.71%0 44012 4 17.00 10.00 05576 0.8454
100 0.57:3 03833 0.573 04380 0.6640 16.687 4 .00 10,00 05576 0.3494
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wik's Test indicates pon-normal dastribution (p <= 0.01) 0.837063551 0834 ~1.78553777 6.572470301
Bartlett's Test indicates tmequal variances (p = 4.83B-03) 16.83168411 15.08627224
THypothests Test (1-tall, 8.05) NOEC LOEC Qv TU
Steel's Many-One Rank Test 100 >100 1
Treatments va D-Control -
Linear Interpolstion (200 Resamples)
Polat % SD 95% CL(Xxp) Skew
{1} 31.688
1C10 61.703 .
IC18 nEn 1.0
1C20 >100
09
IC2s >100 i
140 >100 ) 021
1C%0 >100 07 -;
0.8 4
L4
5 05 ]
a 0.4 4
X o3 1
0.2 4
o jw .
0.0 4 reveTE
0.1 g v v v Y-
[ 20 40 60 80 100 120
Dose %
Doss-Responss Plot
08
0T ¢

]
|

o
«»

Addididd

T Dsy Growth
o
-~

03 E
023 L
013
3
° — — v v
3 3 ] a R 8
: : ) )

sgqn_02-08-05data



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
Statistical Analyses
. Larval Flsh Growth and Sarvival Test-? Dsy Survival
Start Dater 27872005 Test 1D: PPFRCR Sample ID: TVA/ Sequoyah Nuclear Phant - Outfall 101
End Date:  2/15/2008 LabID: ETS-Envik. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocolk FWCHR-EPA-121-R-02-013 “Test Species: PP-Pimephales promekhs
C Non-treated
Cone-% 1 2. 3 4

D-Coatrol 1.0000 1.0000 1.0000 1.0000
1098 1.0000 0.9000 1.0000 1.0000

49 1.0000 1.0000 1.0000 1.0000

100 0.9000 0.8000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Cone-% Men N-Mean Mean Min Max CV% N Sum Critical Resp ‘Namber
D-Cactrol 1.0000 1.0000 14120 . 14120 14120 0,000 4 [ 40
1098 09750 09750 13713 1.2490 14120 5942 4 16.00 10.00 1 40
2 09750 09750 13713 1.2490 14120 3.942 4 16.00 1000 1 40
4959 1.0000 1.0000 14120 14120 14120 0.000 4 18.00 10.00 0 40
kz3 0.8000 0.8000 1.1632 0.5796 14120 34.091 4 14.00 10.00 40
100 0.9250 0.9250 1.2951 110 14120 11347 4 14.00 10.00 3 40
Augiliary Tests Statistic Crideal Skew Kurt
Shapiro-Wik's Test indicates non-normal distribution (p <= 0.01) 0.7728%6395 os4 208092234 7.873614905
of variance cannot be confirmed
Hypothesis Test (1-tafl, 0.05) NOXC LOEC Qv TU
Steels Many-One Rank Test 100 >100 1
‘Treatments v D-Control
Marimem Likellheod-Fredit
Parameter Value Sk 95% Fiducial Limits Control ChiSq Critical Povalue Mue Sigma Tter
Slope 1069729589 Q.847548996 -1.62754953 3.767008704 0 9.02064725 7.814727783  3.0E02  3.084288848 0.934815687 3
Intercept 1.700644959 1483768448 -3.02136838 6422658279 ’
TSCR 10
Pelat Prebits % ___95% Fiducial Limits 091
BCOL 2674 8120492172 :
EBCos 33355 35.20901461 0289
ECI0 3718 7696164709 071
EC15 3964 1304411728
EC20 4158 1983938192 Hiad
BC2s 4326 24294 054
EC40 4.747 703.8109404 - 1] o4J
ECs0 3.000 1214.196179 o™
EC60 5.253 2094.699624 0.3 4
ECTS 5674 51857609 02 .
ECs0 5.842 2431.040152
BCsS 6.036 11302.20345 . AR
EC90 6212 191559292 YY) Y .
ECos 6645 4187200151 1 10 100 1000 10000 100000 1Es06
EC9 7326 181549.7563 Doss %
Significant heterogencity detected (p = 3.00E-02)
Dose-Respouse Plot
1 = . —
0.9 4 l l / >
0.8 4
0.7 4
s
.E 063
®0S
&od
*~
03 i
0.2
6.1 3
0 v v v —
4 ] q H [ 8
3 : ) )

2qn_02-08-05dzta



TVA /Sequoyah Nuclear Plant, OQutfall 101
Non-treated

Statistical Analyses

Used for PMSD calculation only. Larval Fish Growth and Survival Test-7 Day Growth
Start Date:  2/8/2005 Test ID: PpFRCR Sample ID: TVA 7 Sequoyeh Nuclear Plant - Outfal] 101
EndDete:  2/15/2005 LsbID: BTS-Bavir. Testing Sol. Semple Type: DMR-Discherge Manitoring Repert
Sample Date: Protocol: ~ FWCHR-BPA-821-R-02.013 Test Species: PP-Pimephales promelas
Comments:  Non-treated
Cone-% 1 2 3 4
D-Control 0.6460 0.6070 0.6310 0.6970
1098 0.6200 0.6160 0.6860 0.6920
22 0.6180 0.6530 0.7480 0.6640
439 0.7090 0.6210 0.6400 0.6260
72 0.7180 0.5860 0.1950 0.6810 *
100 0.5810 0.4380 0.5980 0.6640
Transform: Untransformed 1-Talled
Conc-% Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSD
D-Control 0.6453 1.0000 0.6453 0.6070 0.6970 5.898 4
1098 0.6535 1.0128 0.6535 0.6160 0.6920 6.289 4 -0.108 2410 0.1898
22 0.6708 1.0395 0.6708 0.6180 0.743%0 8.216 4 0324 2410 0.1898
43.9 0.6490 1.0058 0.6490 0.6210 0.7050 6.287 4 -0.048 2410 0.1898
72 0.5450 0.8446 0.5450 0.1950 0.7180 44012 4 12713 2410 0.1898
100 0.5703 0.8838 0.5703 0.43380 0.6640 16.687 4 0952 2410 0.1898
Anxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <=0.01) 0.83706355 0.884 -1.78553777 6.5724703
Baxtlett's Test indicates unequal veriances (p =~ 4.83B-03) 16.8316341 15.0862722
_Hypotheals Test (1-tail, 0.05) NOEC LOEC ChY TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.18980068 0.29415061 0.01059594 0.01240485 0.52993709 5,18
Treatments vs D-Control

sgn_02-08-05data



TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

Statistical Analyses

Larval Rish Crewth and Sarvival Test-7 Dsy Growth

D-Con¥rat

StartDate:  2/2/2003 Test ID: PpFRCR. Sample ID: TVA/ Sequoyah Nuclesr Plant - Intake
EndDate: 271572005 LabID: ETS-Envk. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocot  FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promeles
C Non-treated
Cone-% 1 2 3 4
D-Control 0.6450 0.6070 0.6310 0.6970
100 0.6450 0.5900 0.7060 0.6540
Transform: Untransformed 1-Talled Lsotonic
Canc-% Mean N-Mean Mesn Min Max CV% N 1-Stat Critical MSD Mean N-Mean
D-Coatrol 0.6453 1.0000 0.6453 0.6070 0.6970 5898 4 0.6470 1.0000
100 0.6488 1.0034 0.6488 0.5900 0.7050 738 4 Q113 1943 0.0591 0.6470 1.0000
Auxiliary Tests Statistic Criticat Skew Xart
Shapiro-Wik's Test indxcates noamal distribution (p > 0.01) 0.942065716 0749 0.19472182 «0.54745547
F-Test indicates equal variances (p = 0.72) 1.558375001 474672794
Typotheshs Test (1-tall, 0.85) MSDs MSDp MSB MSE F-Preb ot
H dastic t Test indicates no significant differences 0.05914077% 0.091655593  245E-05 0.001852583 0912197888 1,6
Treatments vs D-Control
Limear Interpelation (200 Resamples
Polat Y SD 95% CL{Exp) Skew .
1008 >100
1 >100
IC18 >100 10
1c20 >100 k
0.9 4
1c2s >100
1c40 >100 061
1Cs0 >100 0.7 +
’ 06
5 0.5 4
% 0.4 4
X 031
0.2 4
0.1 4
0.0 —l
01 T vy Vv—r—vv-r
0 20 40 60 -] 100 120
Dose %
Dese-Response Pist
0.8
1
08 i iiieeeateciireracaseacncsacnasessoscasannsansancanennsach Al 0.05levei
of significance
? 0.5 1
O 04
g
033
0.2 4
0.1 4
E
(]
* 8

sgn_02-08-05data



Environmental Testing Solutions, Inc.

Page 1 of 7

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1002.0)

Client: TVA
Facility: Sequoyah Nuclear

Species: Ceriodaphnia dubia

Plant

" NPDES #: . TN 0026450 -

County: Hamilton
Treatment: Non-treated
Outfall: 101

Project #: __ |84
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 a9 | n 100
Effluent volume (mL) | 274.5 550 1092.5 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: < 24-Noues  ouh Randomizing template: | oR.ARNGE. I&L\i’-
Date and times organisms | ¢2-03-¢S oR0b O wid Incubator number and <2
were born between: shelf location: 2Ce
Organism source: a2-0\-0S A-F YCT batch: 0\-28-05
Transfer bow! information: | pH=<1.4"1 Temperature = 25.3C | Selenastrum batch: Q2-03 0%
Daily renewal information:
Day Date Test initiation, Control water Sample numbers Analyst
renewsl, or batch used used
termination time HIKS :
¢ loror-es b 00605 | 0B0ZOROLO3 | A\
1 loaaes 1038 02-0o-0S |osb2on.0zt0s |
2 | -id-05 1oL 02:01-05 | psbzg.z2$23 | .\
> |oeves 1030 w2m-eS | oo zedza | N
¢ e 164 ozvos Bl oozt | 3
3 g \3-0S 10871 61-10-0S & |oszu1.03 404 d\
¢ low-os o4y 02-n-0S | 0B21.034.04 A
7 Jowpdos IR ’ A
o
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | 0% $20% 7-day LC50 2100%
% Adults having 3" Broods: | 100% | 1007, 280% NOEC 100%
% Mortality: 0% | 07 <£20% LOEC >100%
Mean Offspring/Female: 30:1 | 294 p 21500ffspring/female | ChV 21007
% CV: S | SR7Z _<400% 1C25 2100%




Environmental Testing Solutions, Inc.

Page2 of 7

Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated

Date: __02-08-0S

CONTROL Survival and Reproduction Data
. ) Replicate number )
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o ol o (@) O O]l O O O
Adult mortality U U U S U e
-2 Young produced (@) O (@) [l Ke) O (@ O | O O
Adult mortality ol Ul vl w (U L W I R B W \
3 Young produced ) Ol D (@) A (@) O O L0 Q
Adult mortality [ | o - | N R | W [ e [
4 Young produced = N | S 3 S 'L S S g 41
Adalt mortality . Ll o] L] | W« — ] |
5 Young produced 1o | 1D 9 10 q i\ 10 |10 iy 10
Adult mortality I (WU I VU U — | Ly I W L.
6 Young produced Ol 6l ol o ol O o o0 o
Adult mortalify | L S O N I S S [ N [ VN i VA B SO
7 Young produced T 1 13 15 |14 111 1L 1S 117"}
Total young produced 29|30 | 27|30]|28 [3d |32 |3\ | 30|30
Final Adult Mortality [ . [ L - U ] O O -
X for 3" Broods V] X K] o< <~ K oL 1<
Note: Adult mortality (L =.live, D = dead) '
: ot Concentration: * ‘
% Mortality: 0%
Mean Offspring/Female: §Q.\ .
coxnc: 10.98% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced [e) O O1Q O O (@) O o 10
Adult mortaltity ey U | U l = | - - . - |
2 Young produced ol O @) (@) Ol o A\ ‘8 @
Adult mortality ol U | U | wl ol | o
3 Young produced &) O Ol O Olololo 1.ol1o
Adult mortality [ U L I | U I | N I _ (W
4 Young produced | q 1 s s s ¥ s s S S
Adult mortality U | ] U \—
5 | Youngproduced | 12 ] (2 |\ J 1O | 1l 1O IG5 | IO |10 [ 4
Adult mortality [ O] o] o - | - - C | — |
6 Young produced {-% | 1 e} 13§ e | V1 O O 1S O
Adult'mortality | - | V- | W] — I | — [
7 Young produced 1Y 19 | ib O (@) O 14 | 14 O |1\D
Total young produced 31| 36| 22 24| 2| 31\ 34 | 3\ 21
Final Adult Mortality | | U [ S | - | U | L
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: O7
Mean Offspring/Female: 31.717
% Reduction from Control: |~5.3%

 Wa.U-"XY{
ovel.



Environmental Testing Solutions, Inc.

Page 3 of 7

. Species: Ceriodaphnia dubia
Client: Sequoyah Nuclear Plant - Non-treated

Date: _ 02-08-0S

. CONC: 22% . Survival and Reproduction Data
Replicate number
Day . 1 2 3 4 S5 6 7 8 9 10
1 Young produced Ol ol ol O Cl 0O 10O (@) @) o
Adult mortality [ O T O S B Y O ey
2 Young produced Ol olaoal o O OO |O Ol O
Adult mortality U | | | - _ i |- L | —
3 Young produced Ol 0O &) O (®) Ol O |O QYIS
Adult mortality o (U DR Ul W U
-4 Young produced < q o < s S s Q S [
Adutmortality | L | L_| | ] W] WL ] L] U] u
s Young produced 1 3 (il {12 Lo (t2 10110 | 4 1o
Adult mortality [ L I VA I W I W W O
6 Young produced i3] (o) (@) 18 [®) O (&) 1S () O
Adult mortality - - | | |
7 Young produced | ¥ 2 181 11 11 s 1 |73 ™ l} dseur 5
Total young produced 3213 S| 33 33s| 3 2|l 22| 31 |32 Ao | 28
Fina} Adult Mortality —] | . | - - ] O ) —
Note: Adult mortality (L =live, D = dead)
Concentration:
% Mortality: . Q%
Mean Offspring/Female: 32.0
% Reduction from Control: |- 4. 3%,
conc: 43.9% Survival and Reproduction Data
- Replicate number
Day 1 2 3 4 5 6 7 8 9 10
-1 Young produced b O Ol O O O O Ol olo
Adult mortality L | | | L - (W \_— (- | —
7 | Yompodwed | O] Ol OO | Ol OO OlTOILO
Adult mortality Al U (U L C L | W | I
3 Young produced [a) o) Ol O (&) &) o O 1O (@)
Adult mortality ] o N N = | -
4 Young produced § S S < S (= 4 =1 4| s
Adult mortality Cl W U ] o |\ |- | —
5 Young produced 12112 |3 121107 1) 13 |10 10 |1y
Adult mortality e (W | - | — | - | - -
6 Young produced O O 18 O O O (&) Q 171 O
Adultmortality | \__| | W Wl L | | N I W
7 Young produced Is | 19 _Q 171 12 | 20| 71 ‘q 0 | ;
Total young produced 3?_ 36| 36 34 aq 31 34 34 3\ 3.
Final Adult Mortality | U | | N . |\
Note: Adult mortality (L = live, D = dead) ‘
Concentration:
% Mortality: 0%
Mean Offspring/Female:; 3.5
% Reduction from Control: | = 14.L"Z
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** Species: Ceriodaphnia dubia

B .f]nﬁronmental Testing Solutions, Inc.

+ Client: Sequoyah Nuclear Plant - Non-treated

Date: _02-08-0S

" cone: 12% Survival and Reproduction Data
- Replicate number
-1 Young produced O &) Ol O (@) O O OO
- I Adult mortality ! | L_ W [ | W I
2 Young produced (@) O (@) (@) O [®) [@) O O @)
N Adult mortality Ul ] U U U O
T 3 Youngprodueed } O | O] O 1 O | O O Ol OO
Adult mortality [ Y e S S L .
4 Young produced < s | s x| S| S L o S [ 1
o ’ Adult mortality | 1 - — L ] ] |
5 Young produced 22 12 1 1 10 12 v2 1o \3 1l
Adult mortality (. | Uy R W B G B [ ) U« (-
6 Young produced ol=20] o 16} V71 O] 0 O A€ |20
' Adult mortality | - ] — (U o - | | -
7 Youngproduced | {{, | O zol|l O | O 2 lialiq |l p 1O
- Total young produced 33 31| 3 3‘ 22 |26 |31 22 =L ag
Fina! Adult Mortality | [ — | [ |
‘Note: Adult mortality (L =live, D = dcad)
Concentration:
% Mortality: 070
Mean Offspring/Female: 3.L
% Reduction from Control: | ~15.0%,
conc: 100% - Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 L Yi 8 9 10
1 Young produced Ol 5 O Ol o O O 1O O 1
Adult mortality | S U ] U] W O U] U v
2 Young produced [@) (@) QO f) 6 O O O @) Q
Adult mortality Ol W ol ol 4 W o] | u
3 Young produced /o) Ol O 1O O O1L OO |O ®)
Adult mortality i Ll uliulive i1t Ciu [
4 Young produced [ VS d 5 o g |7 q S S S
Adult mortality — Ul ] U] ] O o]
5 Youngproduced | 12 | (H | 114 YRR 1] 1\ 12 |12
Adult mortality o | - o | U [ l © ]«
6 Young produced 11 0 (o) 171 0 18 20 O (&) O
Adult mortality M ] | w | S Ol |
7 Young produced O 171 19 (@) 19 O (& ] 2\ | 20| 11
Total young produced as| 35 13 35 34 38 35| 31| 31 aq
Final Adult Mortality == L ) — [ I N . (- |-
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: 0%
Mean Offspring/Female: | 355, &
% Reduction from Control: | = I5.8 7o
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Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated Date: __02-0%-0S
- CONTROL Survival and Reproduction Data
_ : " Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol O O O (®) Ol O Q (@) ®)
Adult mortality [ (R R O O U D O [ N N
2 Young produced (@) Ol o |0 o0 OO (@) @)
Adult mortality L lve Tu (o P L [ S )
3 Young produced (&) g o) O O] O O 6{ O (@)
Adult mortality [ | S - |
4 Young produced s 1] Sr 3| Y S [u Y Y| s
Adult mortality _ [ L | | —l
5 Young produced 10] 4 tO{ tO| 4 10110110112 (1O
Adult mortality (W ] ] — ] ) O] U
6 Young produced e [a) (@) t o) o) o O o) O o+ Cﬁoﬁ
Adult mortality A_ U ] | — ]

7 | Youngprodueed | O [ 1D [\S [ Vo [ W | ST 12 11 [ 16 | 1H
Totalyoung produced >) |28 |20 | 30| 22| 30| 26 | 3V | 32| 21
Final Adult Mortality . — | L L D S I -
Note: Adult mortality (L = live, D = dead)

T Concentration:
% Mortality: O7
Mean Offspring/Female: 29.b
conc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 0O (@) O | O (@) Q) (@) (@) O 1O
Adult mortality I L L L U ] U]«
2 Young produced [@) O Ol O Ol o] O (@) 6 (@)
Adult mortality [\ (U |- _ LG L - - (- .
3 Young produced & (@) (@) (@) 5 o100 o1 @)
Adult mortallty w wu Ll e | — (W I U
4 Young produced SI=I 3 q 2] S | g . Y s Eg
Adult mortality ] - | S R W ] L [ -
3 Young produced Lo 2 | ) 122112 |10 \3 10| 1\ V2
Adult mortality ] U] O]« L W O] ) O
6 Young produced O O (®) o) (@) (@) (&) (@) O 0=T
Adult mortality [ . . o] w ! v U]

7 Young produced o "o= 14 1§ 1S 19 14 11|17 3
Total young produced 3 | 32 34 34 272 33 32 | 3\ 23 3s
Final Adult Mortality ]\ ] ) | | — g S - —
Note: Adult mortality (L = live, D = dead)

Concentration:

% Mortality: g% |
Mean Offspring/Female: 321

% Reduction from Control: | —16.57 |




TVA / Sequoyah Nuclear Plant, Qutfall 101

Non-treated

Verification of Ceriodaphnia Reproduction Totals

2%

Control-1
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TVA /Sequoyah Nuclear Plant, Outfall 101
Non-treated

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

Species: Ceriodaphnia dubia

Quality Control

Verification of Data Enfry, Calculations, and Statistical Analyses

Client: TVA / Sequoyah Nuclear Plant, Qutfall 101 - Non-treated

Test dates: February 8-15, 2005

Project number: 16384

Reveiwed by: ') / UrnAl
~]

Concentration Replicate number ] Survival | Average reproduction CoeflTicientof | Percent reduction from
(%) 1 2 3 4 5 6 7 s ° 10 (% ) (oﬂ'springlfemale) variation (°%4) pooled controls (%)
Control - 1 29 30 27 30 28 34 32 n 30 30 100 30.1 65 Not appifesble
10.98% 3 36 32 29 32 3 34 34 k)| 27 100 31.7 8.2 53 :
2% 32 as 33 35 32 32 k) 32 30 28 100 . 320 6.6 . -63
439% 32 36 36 34 34 37 34 4 3 37 100 345 58 -14.6
2% 33 37 36 31 32 36 37 33 36 35 100 34.6 63 -15.0
100% 35 35 a8 35 34 k] 35 37 37 34 100 3s8 43 -18.9
Control -2 31 28 30 30 29 30 26 k]| 32 29 100 29.6 58 Not applicable
100% Intake 31 32 34 34 32 33 32 n 33 35 100 327 4.1 -10.5
Qutfal| {01 ) MSD = Minimum Significant Difference
Dunnett's MSD value: 2.136 PMSD=  Percent Minimum Significant Difference
PMSD: 7.1 PMSD is & measure of test precision. The PMSD is the minimum percent difTerence between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Tmtmg Solutions, Inc. chronic toxicity tests when
Intake: a toxicant reduces Ceriodaphnia reproduction by 9.7% from the control.
Dunnett's MSD value: 1.192 Lower PMSD bound determined by USEPA (10" percentile) =11%.
PMSD: 4.0 Upper PMSD bound determined by USEPA (90® percentile) = 37%.

The lower and upper bounds were calculated by the USEPA usmg 393 tests conducted from 33 labomoncs for Ceriodaphnia 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, OH.




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

Statistical Analyses

Ceriodsphnia Survival and Repraduction Test-Reproduction

StartDate: 2272005 Test ID: CdFRCR Sample ID: TVA/ Sequoyah Nuclear Plant - Outfall 101
EndDate: 27152008 LabID: ETS-Envic. Testing Sol. Sample Type: DMR-Discharge Moniodng Report
Sample Date: Protocot  FWCHR-BPA-321-R-02-013 * Test Species: CD-Ceriodsphnis dubia
Comments:  Noo-treated

Cone-% 1 2 ) 3 4 5 [ 7 3 9 1¢

D-Coatrol 29.000 30.000 27.000 30.000 22.000 34.000 32.000 31,000 30,000 30.000
1098 31.000 36.000 32,000 29.000 32,000 31.000 34.000 34,000 31.000 27.000

2 32000 33.000 33.000 33.000 32,000 32.000 31.000 32000 30.000 28.000

439 32000 36.000 36,000 34.000 34.000 37.000 34,000 34.000 31.000 37.000

k) 33.000 37.000 36.000 31.000 32,000 36.000 37.000 33,000 36.000 35.000

100 35.000 35.000 31.000 35.000 34.000 33.000 35.000 37.000 37.000 34.000

Transform: Untransfermed 1-Talled Isotomic
Conc-Ye Mean . N-Mean Mesn Min Max CV% N tStat Critical MSD Meas N-Mean -
D-Control 30.100 1.0000 30.100 27,000 34.000 6542 10 nanr 1.0000
1098 31.700 1.0532 31.700 27.000 36.000 8.152 10 -1.713 2287 2136 13.117 1.0000
2 32000 1.0631 32000 23.000 35.000 6.588 10 -2.034 2287 2136 33117 - 1.0000
439 34.500 1.1462 34.500 31.000 37.000 587 10 4711 2287 2136 33417 1.0000
n 34,600 1.1495 34.600 31.000 37.000 621 10 4318 2287 2136 33.117 1.0000
100 35300 1184 35.800 34.000 38.000 4327 10 -5.103 2287 2136 33117 1.0000
Auxiliary Tests - Statistic Critieal Skew Xurt
Kolmog! D Test indi normal distrbution (p > 0.01) 0.653808415 1.035 <0.12875496 -03441007
Bartletts Test indicates equal variances (p = 0.81) 2 28775382 15.08627224
Hypethesh Test (1-aR, 0.85) NOEC___LOEC Qv TV MSDs_ MsDp MSE MSE FEreb ot
Dunnett’s Test 100 >100 1 2.135582867 0.070949597 4733666667 4361111118  2.9B-07 554
Treatments vs D-Control
Linear Interpoistion (200 Resamples)
Polnt % Sb 95% L Skew
JCos >100
ICc10 >100
IC1s >100 10
Ic0 >100 053
1c25 >100 0]
Icio >100 07
Icso >100 0]
o 05
2 0.4
fos
© 024
0.1
0.0 ;L.—_o—o——o——o———o
0.1 4 ""--.,_-.__"_._
2 Treree.
23 s v v v -~y
] 20 40 60 80 100 120
Dose %
Dese-Response Plot
40

as 3
3
30 ¢ 1-tall, 0.05 levet
§ 25: of significance
I .
& 153
10 4
53
03 r v v -
- 2 8 2 ® 8
2 - ) )

sqn_02-08-05data



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
Statistical Analyses
Cerlodaphnia Survival sad Reprodsction Test-Reproduction
SurtDate: /872005 TestID: CdFRCR Sample ID: TVA/ Sequoyah Nuckar Phant - ntake
EndDate 21572005 LabID: ETS-Envk. Testing Sol. Sample Type: DMR-Discharge Monitoring Repart
Samplk Dute: Protocot  FWCHR-EPA-32{-R-02-013 Test Species: CD-Ceriodsphnia dubia
C Non-treated
Come-% 1 2 3 5 & 7 ] 9 10
D-Cantrol 31.000 23.000 30.000 29.000 30.000 26.000 31.000 32000 29.000
100 31.000 32000 34.000 32,000 33.000 32000 31.000 33.000 35.000
. Transform: Ustransformed 1.Talled Lsotonic
Cone-% Mean N-Mean Mean Mis Max CV% N $Stat Critieal ‘MSD Mean N-Mean
D-Corntrol 29.600 1.0000 29,600 32000 3.786 10 31150 1.0000
100 32.700 1.1047 32700 35.000 4.090 10 -4.511 174 1.192 31.150 1.0000
Auxilisry Testy Statistic Critical Skew Kurt
Shapiro-Wik's Test indicates porma) distribution (p > 0.01) 0.956004024 0.868 -0.45309148 0313319723
F-Test indicates equal variences (p = 0.47) 1.639751554 £.541089538
Hypothesls Test (1-tail, 0.05) MSDa MSDp MSB MSE F-Prob a1
H dastic t Test indicates no significant dufferences 1.191621248 0040257475  48.05 2361111111 2.7E-04 118
‘Treatmnents vs D-Control
Linear Interpelation (200 Ressoples)
Poiat % sD 95% CL Skew .
1C05 >100
IC10 >100
1C15 >100 10
IC20 >100 094
15 >100 os]
IC40 >100 T
1C50 >100 07
0.8 1
-4 -
2 05
8 0.4
é 03
0.2
01
0.0 o~ <
0.1 femerescan...
0.2 T r— —r v —rver-r
¢ 20 40 ] 80 100 120
Doss %
Dese-Response Plot
‘o E
s i
i RPN L
5 25 '[_ of significance
E 20 3
& 13 4
10 4
5]
0

100

sqn_02-08-05data



Environmental Testing Solutions, Inc. Page 10f 6
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: UV-treated
NPDES #: TN 0026450 Outfall: 101 '
Project#: _ b
Dilution preparation information: Comments:
Dilution prep (%) 10.98 2 439 2 100 | Each concentration was treated
EfMuent volume (mL) 27145 550 1097.5 1800 2500 for 2 minites with a UV sterilizer
Diluent volume (mL) 2225.5 1950 1402.5 700 0 to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferences.
Test organism information: ) Test information:
Organism age: 21.S o AHS-HodS oD Randomizing template: | P
Date and times organisms | 02-01-05 1300 T 10O Incubator number: 52
were born between:
Organism source: ARS AkwN o2-01-0S Artemia lot number: 1SS
Transfer bowl information: | pH = Temperature=  °C ] Total drying time: 24-Houns
b2 4.3 Date/Time in: g2-1%50S | M
Average transfer volume: Q Date / Time out: q1e-0S {1420
- s Oven temperature: bi'C
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 fime
0 Jereos | — | wso 1330 | orobes | bsbzorortos | Al
' |5 | oan2 | S20 1300 02-0L-0S |0sD20.022-03
2 _|oeives | pang | 134 131\ o2-c1-0S | 0%, 22423 | A\
> Joaves | oars | vsEp 2o | ovesi-eS  |osbapg, 22423 Al
f lozrres | oa2o | 1533 1240 | 021006 05021103404 KEK
> lownes | oamo | 1533 123k oz-0-058 osd211.03+04 | xER
S loy-os | odzt | o 1244 |oz12-65  |osd2ui03 hed | KEK
T Joeseos |Eaie | o 124\ S e R e M
. “Jv
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 0% <20% 7-day LCso A
Average weight per initial larvae: 0,45 |- Sanifinas it 3] NOEC - 1007,
Average weight per surviving larvae: | 0,648 2 0.25 mg/larvae LOEC 21007
ChV >100%
ICys >100%




Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimephales promelas : Date: _Q2-08-0S
Client: TVA /Sequoyah Nuclear Plant - UV-treated
Survival and Growth Data
Day CONTROL 10.98% 22%

A B C D E F G H I J K L

’ ol ol ol wliwo o]0 (0w o
! 1oliofro [0 ]rof o]0l o] ] |to] 16
? wolololmnlnlolwliclolw]io]o
? 1610 |0 |0 {00 |wo|w0]| 0] 0]t0]0
4 1016 {1o |10 )1oltolio fto] oo |00
> ololmwojto ) it '\“* noj’vfto| o
6

/0|10 | /o]lo J10}10 |10 B‘q tojtojto |10
7 & e [T [ TCE .

1o {10 | fio |15 | 10| | ) 0|10 ]te |10

A =Pan weight (mg) Blue

Coor dentlention: Boakar {1 62 | 1453 |14.63{14.65 | .70 | 14.73] 14.51| 1. 4a|14.83 | 15.07 | 14785 el

B =Pan + Larvae weight ) ™
(m) 9'} o~ .\;V A S Q’ > o Wi 5 .%o, .b‘
Analyst: _é&_____ lbo 4)‘ ,b ,v\- q‘}’ 19’ '1,\' 1,5' 'L\ ’l’\ 1'\ ’b\

Larvae weight (ng) = A-B

A
(’9\ S 03 00

\’. \.u v Ac
Weight per initial number ’
of larvae (mg) g‘ &A “O‘s‘ @
= C/Tnitlal number of larvae A A P

) o LV
Average Percent
weight per reduction
initial from control 0.b1 b 2.1 °7"
number of (%)
larvae (mg)

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

Comments:
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Spec-ies: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated Date: 02-0%-0S
Survival and Growth Data
Day 43.9% 72% 100%
MIN|loOoO]lPlQIR]|Ss|]TluUulVviwl]|X
’ /01/0| ||| ml|ic]o|io] w0
1

(O] /0 (20100 0|0} /0]16]|0 (/0|70

? to|w|w{wlw|n|wo|lw]n|o]|nlio
3 10110 |/0 {106 | tO] 1D 10 {0} /o0 q“’ 10110
¢ 10 116 o [to |totro |10 |to 0] a | t0]r0
® 1o0{ [0 |0 Vol [0l |e]lq |0]i0
6

ool 1ol (tolnlqd |01 0
7 3-14" sH 1ISH
O] Lo [0 |10 fw |9 |0 |10

A =Pan weight (mg) Slue

°°'°"“°""“°E";'°5“=1@—‘&‘ 1490 {154s| |4.7714.94 |14, s [1S.00(14.64 | 14 94| 14.68] 15.07]14 81| 15.10

Analyst:

B = Pan + Larvae weight

(mg) N
Analyst: C“ 1)_\ 4:1,'
A
v

Larvae weight (mg)=A ~-B

Weight Initial b :

el I IR RN ENERE
= C/ Initial number of larvae o}' 0 O 0‘.0 Y b pr R o 0 0" 0
Average Percent

i ducti

it T | omeont | 0,670 | 2% | 0.5 | w7 | 0437 | 847
pumber of (%)

larvae (mg) : N

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

Comments;
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‘Environmental Testing Solutions, Inc.

‘Species: Pimephales promelas

' “_ Client: TVA /Sequoyah Nuclear Plant - UV-treated

Date:

02-08-0S.

Survival and Growth Data

Day 100% Intake
Y Z AA | BB
0
10110 |10 | 10
! /o]0 0] /0
2
/o7 [0 |0
3
10 |10 |10 |/D
4 10w |0 |10
° 10 {10 |10 |10
6 ol|w o]0
7 0| w0
Caowentos Bk
Analyst: GEB 1.78]14.98 |H.03| /a5
B = Pan+ Larvae weight a 7 A
(mg) :
A"tltgalyst: &K ,1}.\ 1’1.' 1>.° 1‘\:\0
Larvae weight (mg) =A-B N 'I\ N ‘7
T o A A
\o?’ A A A
Weigh initial b
or;aiv;:):;lg)t e ‘:)b‘ I\é\ ,e* \‘\L"
-Cllnltlalnumbero!l:w:c o & b? o
Average Percent
wel er u
ln;tiga\';t P ;::mc:::)ol:‘trol 0. ‘ol’D 5. 0.70
number of (%)
larvae (mg)

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

Calculations and data reviewed: (

Comments:




TVA /Sequoyah Nuclear Plant, Outfall 101
UV-treated

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

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

Clleat: TVA ! Sequoyah Nuclesr Plaat, Qutfall 101 - UV treated
Test dates: February 8-15, 2008
Project number: 1684 Revelwedby: /)[ UMAL_
] -
Concemtration (%) Raplicate Initia) sumber of |Flasl sumberallarvae] A = Pas wright B=Pon¢Llarvae [Larvae weight (mg)| Welght/ Servivieg Mean weight/ CoeMcient of varizdoa | Weight/ Initia) pumber | Mens survival Mess weight / Coefliciet of Pervont reductica from
larvae (=) weight (mg) =A.B wember of larvee (mg)| Survivieg nemberol | (Moo vaiyht par swvvany of larvse (mg) ™) Taktisl sumber of | variation (dea wighe contrel (%)
Tarvae (mp) rmber of Seveet (%) 1orvse (weg) | por tuinat vember of baven)
25
A 10 10 14.52 2084 6.32 0.632 0.632
B 10 10 14.53 21.91 738 0.738 0.738
Coutrol 0. % X X
o T 10 10 1463 1062 639 0.699 695 63 0.699 1000 0.695 6s Not applicable
D 10 10 14.65 21.76 7.1 0.211 0.711
E 10 10 14.70 2208 7.38 0.733 0.738
¥ 10 10 14.73 22.16 7.43 0,743 0.743
10.98% 0.710 60 915 0.694 0. 0.
* G 10 10 14.51 2161 7.10 0.710 0.710 ? 10 !
i1 10 9 14.49 2034 585 0.650 0.585
[ 10 10 14.83 2142 6.59 0.659 0.659
J 10 10 15.07 21.54 6.47 0647 0.647
22% 0.676 4. X .676 4.0
% K 10 10 14.85 21.8) 6.98 0.698 o 0.698 1000 .67 7
L 10 10 14.84 21.84 17.00 0,700 0.700
M 10 10 14.90 21.17 6.27 0.627 0.627
N 10 10 1543 22.51 7.06 0.706 0.706
43,9 0.676 .0 0.676 53
39% o 10 10 14.77 21,78 6.98 0.698 &7 53 0.698 100 bl
P 10 10 14.94 21.67 6.73 0.673 0.673
Q 10 10 14.51 2028 5.771 0.577 0.577
o R 10 10 15.00 21.92 6.92 0.692 0615 93 0.692 0 0.61$ 6
n% S 10 10 14.64 2031 5.67 0.562 ’ 0.567 100 : 93 1.
T 10 10 14.94 21.16 6.22 0.622 0.622
u 10 10 14.68 21.87 7,19 0.719 0.719
v 10 9 15.07 20.82 5.25 0639 0.575
100% 0.653 12, 915 0.637 139 4
00% w 10 10 14.89 2036 5.47 0.547 ! 0.547 s
X 10 10 15.10 22.16 7.06 0.706 0.706
Y 10 10 14.78 21,12 634 0.634 0.634
2 10 10 14.98 2205 7.07 0.707 0.707
00% lntake 0.660 R 00. 0.6 . .
100% Ints AR 10 10 1423 2107 524 0.624 58 0.624 100.0 60 58 50
BR {0 10 14.95 21,70 6.5 0.675 0.675
Qutfalt 101; MSD = Minimum Significant Difference
Dunpett's MSD value: 0.0998 PMSD = Percent Minimum Significant Difference .
PMSD: 14.4 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the coutrol and treatment that can be declared statistically significant in 2 whole effluent toxdeity test, On
average, 2 significant difference occurs for Environmental Testing Sotutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.7% from the control (determined through
Intake; reference toxicant testing).
Dunsett's MSD value: 0.0578 Lower PMSD bound determined by USEPA (10th percentife) = 9.4%,
PMSD: 8.3 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower and upper bounds were cakculated by the USEPA usiag 205 tests conducted from 19 laboratories for Pimephales growth in chronje reference toxicant tests.

Discharge Elimination Program, EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

USEPA, 2000, Understanding and Accounting for Method Variability in Whole Efftuent Toxdeity Applications Usder the National Polk




TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated

Statistical Analyses

Larval Fisk Grawth sad Sarvival Test7 Day Growth

Start Date: 27072008 Test1D: PpFRCR Sample 1Dz TVA/ Sequoysh Nuclear Pht - Outfall 101
End Date:  2/15/2008 LabID: ETS-Bavir. Testing Sol Sample Type DMR-Discharge MonRorting Repart
Sample Date: Protocot  FWCHR-EPA-821-R-02-013 Test Species: PP-Pimepbales promelas
Co te:  UV.trested
Conc-% 1 2 3 4
D-Control 0.6320 0.7380 0.6990 07110
1092 0.7380 0.7430 €.7100 0.5850
n 0.6590 0.6470 06930 0.7000
49 06270 0.2050 0.6980 06730
n” 05770 0.6520 0.5670 Q6220
100 0.7190 0.575%0 0.5470 0.7060
Transform: Ustransformed 1-Talled Isetonic
Cone-% Meax N-Mesn Mesx Min Mag CV% N 1-Stat Critical MSD Mesn NMean
D-Contro] 0.6950 1.0000 0.6950 0.6320 0.7380 648 4 0.6950 1.0000
1098 0.6540 0.9936 0.6940 05850 0.7430 10678 4 0.024 2410 0.0998 0.6940 09986
n 0.6760 09727 0.6760 0.6470 0.7000 1997 4 0459 2410 0.0998 0.6760 09727
439 0.6760 07 0.6760 0.6270 0.7060 $.261 4 0459 2410 0.0998 0.6760 0917
n 0.6145 08842 0.6145 0.5670 0.6920 9.265 4 31544 2410 0.099% 0.6256 0.5002
100 0.6368 09162 0.6368 05470 0.7190 1347 4 1407 2410 0.0998 0.6256 0.9002
Aunxiliary Testy Statstic Critics! Skew Kart
Shapiro-Wilk's Test indicates normal dstridution (p > 0.01) 0.966917374 C.384 037658876 -0.53621699
Bartlett's Test indicates equal varfances (p = 0.43) 4.357076643 15.08627224
Hypothesls Test (1-tail, 0.05) NOEC LOEC Qv TU MSDs MsDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.099773349 0.143358775 0.004264375 0.003427875 0329913467 513
Treatments vs D-Control
Linear Interpoiation (200 Ressmples)
Polnt % SD 95% CL(Exp) Skew
1C05 52686
1C10 >100
1C1s >100 1.0
 (o0:] >100 091
1C28 >100 ’
1C40 >100 0.8 4
150 >100 07
]
® 0.6 9
2
&0.5 9
é 04 4
0.3 4
0.2 4
0.4 4 M
0.0 G T v g v
0 20 40 €0 a2 100 120
Dose ¥%
Dose-Response Plot
0.8
0.7 § T <
L 23 r >
TS SOUDRR R STy o~ rereupi (L ULl g
i | of significance
‘g 0.5 4 T
6 04
> 3
-
- 03 E
023
E
0.t 3
04 y y v
3 2 8 b t g
: ) ; )

sqn_02-08-05data
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TVA / Sequoyah Nuclear Plant, Outfall 101
. UV-treated
Statistical Analyses
. Larval Fish Growth snd Servival Test.7 Day Growth
SutDate:  Y/2005 TestlD:  PpFRCR . Sample ID: TVA/ Sequoyah Nuclkesr Phmnt - Intake
EndDate: 21572005 LabID: ETS-Envk. Testing Sol Sample Type: DMR:-Discharge Monitaring Report
Sample Dute: Protocot  FWCHR.EPA-821-R-02-013 Test Species; PP-Pimephales promelas
Comments:  UV-treated
Coac-% 1 2 3 4
D-Control 0.6320 0.7380 0.6990 07110
100 0.6340 0.7070 0.6240 0.6750
Transform: Untrunstormed 1-Tailed Isetonle
Cone-% Men N-Mean Mess Mis Maz CV% N t-Stat Critieal MSD Mean NMean
D-Control 0.6950 1.0000 0.6950 0.6320 0.73%0 6483 4 0.6950 1.0000
100 0.6600 -0.9496 0.6600 06240 0.7070 5807 4 1.183 L1943 0.0575 0.6600 09498
Anxilisry Tests Statistic Critical Skew Kert
Shapiro-Wilkk's Test indicates normal distridution (> 0.01) - 0943340773 0.749 04048708 -0.83854687
F-Test indicates equal vask (p=0.30) 1382206082 4746722794
Hypothesls Test (1-tail, 0.05) MSDa MSDp MSB MSE F.Preb dr
H dastic t Test inds 0o significant difTerences 0.057469099 0.082689352  0.00245  0.001749333 0.281393141 1,6
Treatments vs D-Control
Linear Interpelation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Cose 99.286
ICto >100
ICIS >100 1.0
1c20 >100 0]
1C28 >100 ’
1C40 >100 0.8 4
1C30 >100 011
* indicates IC estimate Jess thas the lowest ccncentration "
e 0.6
éO.S 4
& 041
0.2 4
4
0.2 4
0.1 j
4 )
0.0 rv=r-rr T v v
0 20 40 60 ] 100 120
Dosa %
Dose-Response Plet
0.76 5
074 4
0.72 3 .
0.7 3 T
e
?‘3 088 -\‘
2 0.66 3 4
LT T PR I AL
~ T of significance
0.62 3 [
0.6 1
0.58 4
0S8

3qn_02-08-05data



Environmental ‘t'esting doiutions, 1nc.

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

Daily Chemical Analyses
CHent: TVA / Sequoysh Nuclear Plant, Non-treated
Test dates: February 08 - 15, 2005
Profect number: 1684 Reviewed by~ q , Ut
~ |
Concentration |Parameter Day 0 Da Day 2 Day 3 Day 4 Day s Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.86 7.58 7.86 7.55 7.72 7.46 7.82 7.54 7.80 7.85 7.96 7.79 8.11 7.39
DO (mg/L) 7.7 7.6 7.8 7.7 7.8 7.7 7.8 7.5 7.7 7.1 7.7 7.3 7.8 73
Control Conductivity (tmhos/em) 303 308 295 283 307 282 289
Alkalinity (mg/L, CaCOy) 58 64 62 61
Hardness (xLyL CaCO;) 81 86 84 86
Temperature (°C) 25.1 24.8 25.2 24.7 253 24.5 25.3 24,5 249 24.7 24.9 245 - 252 24.6
pH (SU) 7.76 7.51 7.72 7.52 7.69 7.41 7.61 7.55 7.91 7.85 8.17 7.79 8.22 7.41
10.98% DO (mg/L) 7.7 7.6 7.9 7.7 1.9 7.5 7.7 7.5 7.8 7.2 8.1 - 13 8.1 7.4
Conductivity (umhos/em) 286 304 278 271 294 275 279
Temperature °C) 25.2 24.6 25.1 24.6 25.2 243 25,1 24.5 24,8 24.6 25.1 24.3 25.0 24.6
pH (SU) 7.75 . 7.52 7.72 7.51 7.67 7.47 7.62 7.55 7.92 7.84 8.18 7.72 8.21 7.42
22% DO (mg/L) 7.7 7.5 7.9 7.6 7.9 7.5 7.8 7.5 7.8 7.2 8.0 7.2 8.2 7.4
Conductivity (tmhos/cm) 271 295 276 267 298 265 269
Temperature C) 25.2 24.6 25.3 24.7 25.2 243 25.1 24.7 24.8 24.6 25.1 243 25.0 24.8
pH (SU) 7.76 7.51 7.72 7.54 7.66 7.49 7.61 7.58 7.90 7.87 8.18 7.75 8.23 7.42
439% DO (ing/L) 7.7 7.5 7.9 7.6 8.0 7.6 7.8 7.6 7.8 7.1 7.9 7.2 - 8.2 7.4
Conductivity (;tmhos/cm) 240 273 248 241 288 243 243
Temperature °C) 25.4 24.6 25.3 24.7 253 244 253 24.4 24.8 24.8 25.2 24.6 249 24.5
H (SU) 7.75 7.50 7.71 7.55 7.63 7.52 7.57 7.58 7.91 7.85 8.18 7.78 3.23 7.46
7% DO (mg/L) 7.7 7.4 7.9 7.6 8.1 7.6 7.7 7.6 7.7 7.1 7.8 73 8.3 7.4
Conductivity (pmhos/em) 212 231 213 205 255 205 207
Temperature (°C) 25.3 24.7 25.2 24.5 251 - 243 25.1 24.6 24.9 24.6 25.2 24.3 24.9 24.6
pH (SU) 7.75 7.53 7.69 7.56 7.62 7.53 7.59 7.59 7.90 7.85 8.20 7.91 8.25 7.48
DO (mg/L) 7.7 7.4 7.8 7.6 8.2 7.6 7.8 7.6 7.7 7.0 7.8 7.6 8.3 7.5
Conductivity (tmhos/cm) 175 204 179 174 225 177 177
100% Alkalinity (mg/L, CaCO;) 68 67 66
Hardness (mg/L, CaCO;) 82 80 78
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature C) 25.4 24.8 25.3 24.5 253 243 25.2 24.5 25.1 24.7 25.1 24.4 . 25.1 24.5
H (SU) 7.76 7.51 7.72 7.56 7.61 7.49 7.65 7.55 7.90 7.87 8.14 7.83 8.27 7.50
DO (mg/L) 1.7 7.4 7.8 7.6 8.2 7.7 7.9 7.7 7.8 7.1 7.7 7.1 8.3 7.5
Conductivity (kmhos/cm) 181 201 178 173 223 183 181
100% Intake |Alkalinity (mg/L CaCO;) 68 66 68
Hardness (mg/L CaCO,) 78 80 80
Total Residual Chlorine (ing/L) <0.10 <0.10 <0.10
Temperature ('C) 25.1 24.6 25.2 24.5 25.1 24.5 25.2 24.5 25.0 24.7 25.3 244 25.0 24.6




-I::n'vironmental Testing Solutions, Inc.

Page 5 of 6

Species: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant -~ Non-treated

Date:

o2-0R-0S

Daily Chemistry:
Analyst ! CAJ Cﬂ’ d
Concentration | Parameter R ¢ o R e
CONTROL | pH (S.U) 2% | 188 172 |- .40
DO (mg/L) 27 1o 73 .
Conductivity -
{pmhos/cm) &)3 s
Alkalinity
| (mg CaCOyL) S8 L
Hardness
(mg CaCO,/L) &\ 8k
Temperature (°C) 28] -8 25.2 4.7 1S5.3 2d.S
pH (S.U) 2 | 151 772 1| 782 | 7269 | 741\
10.98% DO (mg/L) 1.1 1l 19 : 7.9 .
Conductivity . 4 t|
{pmhos/em) 28 o) ; 278 Sufiiod
Temperature °C) | 25.2 24 1 2s.) M.b 2D.2 y.>
. pH (S.U) 1.1 7.52. 1372 -7.51 o7 7.'-—"'!
22% DO (mg/L) 2.1 7. wil “1.Lo 29 1.5
Conductivity v :
(umhos/cm) el 2aqs 270
Temperature (°C) | 2S-2. N 5.3 24.7 s ™MD
pH (S.U) 7w | .St 7272 | 7.=4 et | 749
43.9% DO (mg/L) 12 . 79 1 8.0 .
Conductivity
(pmhos/cm) 240 273 24 %
Temperature (°C) | 2.4 M. 5.3 . 25.3 | 2d.
pH (S.U) 139 .50 7.3 255 e, ) 7252
2% DO (mg/L) 7.1 T4 79 § 1w %.4 .
Conductivity ; . : 1
(pmhos/cm) 212 23] 213 ,
Temperature °C) | 25.3 Y. 2S.2 24. 25\ 243
pH (S.U.) 2.75 253 A 25 | L2 7.53
100% DO (mg/L) 2.1 1. iz 2.2 1
Conductivity "
(umhos/cm) 75 204 ) |
Alkalinity
(mg CaCOyL) b§ L
Hardness
 (mg CaCOL) £2 £0
mpn | %010 <0.10
Temperature (°C) 254 “24.& =53 24. 25, 24
pH (S.U) 2200 2.5} 772 2.6 | 7.0\ 7.49
100% Intake | DO (mg/L) 2.7 2. g 1o 2.2 )
Conductivity
(pmhos/cm) 181 20| 1N
Alkalinity
(mg CaCOyL) L& b
Hardness
(mg CaCO,L) 18 | &0
Pt <0.10 <.0.10
Temperature °C) | 2S.1 24.6 .2 245 1 25.] 24.
Initial Final Initial Final Initial Final




.. Environmental Testing Solutions, Inc.

Page 6 of 6

Species: Pimephales promelas Date: _02-08-05
Client: TVA /Sequoyah Nuclear Plant — Non-treated
Day
3 4 6
Analyst PC vy 7Co )
-.} ~Concen- Parameter »
“] tration : corimas
CONTROL | pH (5.U.) %2 § 354 | 7¢0 1.8S 144 3349 | 8.4 139
: DO (mg/L) 2% 7. 1 F s ] 7.1 3. 13
Conductivity
(umhos/cm) 223 307 281 264
Alkalinity
mecacoy |\ bz Ll
Hardness
(mg CaCOJL) \ &4 | 8e
Temperature (°C) 25> 24.S -2M. 1| 249 24.S 25. 2 N-b
pH (S.U.) w1z 72.55 | 1.4\ 125 247 F3a | 9.22
10.98% | DO (mgL) 2.7 .S 2)) 8. ) 8, _
Conductivity ¢
{umhos/cm) 271\ ) 2‘7 4 27 5 ; 'Z?q
Temperature (°C) N 24.S 2.8 Wb s\ 24.3 2s.0 .b
pH (S.U) 2.tz | 2,55 | 942 [.84 | 848 [ Az | a.2l | de
22% DO (mp/L) 2.2 .S 1.9 7.2h_B.0 3.2 1.4
Conductivi
(],1mhos/cm)ty 207 298 AN 1 BA S
Temperature (°C) 5.\ 24. M-8 2.k .1 q. 2.0 | M.&
pH (SU) .| | 158 | 190 1 3.87 1 3.18 1335 | 8.23 | 742
43.9% DO (mg/L) 2.R [ 7.8 D)) A 3.2 8,2 1.
Conductivity |
(umhoslem) 24\ 28% 243 2us3
Temperature (°C) B3 24. 2Y. ¢ M.§ ?‘L 4.6 24.4 .S
PH (S.U) .57 | 1. 7.91 | 1.85 8 a3e | 6.23 | 740
2% DO (mg/L) 21 1.6 7.1 .9 T8 , ©.3 .
Conductivit
(umhos'em) 205 2ss 205 20% -
Temperature (°C) 2s.1 ™ b 1.9 K 25. % 24.3 24.9 ..
pH(S.U) 294 | .54 | "I.90 BS | 820 | 34l 8.25 | 24%
100% DO (mg/L) 23 , & 173 7.0 1.8 . [2F3 7.
Conductivi :
(ubos/cm). 4 225 \71 Ex
Alkalinity
(mg CaCO,/L) Lb
Hardness
(mg CaCO,/L) 18 G
TR Chlorine (mg/L) £L0.310 . A
Temperature (°C) 25.2. 24.S . ™. <s. 1 24. 2S. 24.S
0% pH ((s.ug 2SS 1.55 ';.‘io 1.81 (‘A0 3.8 323 | 7.5
% DO
Tntske o) 29 |17 | 78 W 70 30 | es | 75
Conductivity
(pmhosc/cm) l 76 223 | 83 ) ?Jl
[ Alkalinity L8
{mg CaCO,/L)
Hardness -
(mg CaCOyL) §o
TR chlorine (mg/L) L0, 2 A g
Temperature (°C) 25,2 .S .0 | 4.7 2x.% | 29, 2.0 | 24.6
Initial Final Initial Final Initial Final Initial Final




Environmental ‘I'esting Solutions, 1nc.

Chronic Whole Effluent Toxicity Test (EPA-821-R-02.-013,'Mcthod 1002.0)

Species: Ceriodaphnia dubia

Daily Chemical Analyses
Client: TVA / Sequoyah Nuclear Plant, Non-treated
Test dates: February 08 - 15, 2005
Project number: 1684 Reviewed by: /‘q /M——-\
: AA
Concentration |Parameter Da Da Da Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final « Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.86 .7.57 7.86 7.61 7.72 7.57 7.82 1.74 7.80 8.05 7.96 8.13 8.11 7.63
DO (mp/L) 7.7 11 7.8 7.9 7.8 7.9 7.8 7.6 1.3 7.4 1.7 8.0 7.8 1.7}
Conductivity (umhos/cm) 303 308 295 283 307 282 289
Control T kallinity (mg/L CaCOy) s 6a 62 61
Hardness (mg/L CaCOy) 81 86 84 86
Temperature ("C) 25.1 249 253 24.7 25.2 24.6 24.8 248 249 24.6 247 244 249 24.5
pH (SU) 1.76 7.59 7.72 7.61 7.69 7.59 7.61 7.74 791 8.06 8.17 8.12 8.22 7.61
10.98% DO (mg/L) 7.7 7.1 7.9 8.0 7.9 8.0 7.3 1.6 7.8 7.4 8.1 8.1 8.1 7.8
Conductivity (ymhos/cm) 286 304 278 271 294 275 279
Temperature (°C) 25.1 25.1 25.1 25.1 25.1 245 25.1 24.6 25.2 24.6 24.7 24.5 25.0 24.6
[pﬂ_(SU) 1.75 7.58 7.72 7.62 7.67 7.58 7.62 1.73 7.92 8.07 8.18 8.11 8.21 7.60
22%. DO ) 1.7 7.7 7.9 7.9 7.9 8.0 7.8 7.7 7.8 1.5 8.0 8.1 8.2 7.8
Conductivity (umhos/cm) 271 295 276 267 298 265 269
Temperature ("C) 25.1 25.1 25.1 249 25.1 24.7 25.1 24.6 25.0 24.5 24.7 24.4 25.0 24.5
{pH (SU) 7.76 7.59 7.72 7.64 7.66 7.59 7.61 7.74 7.90 3.08 8.18 8.12 8.23 7.61
39% DO (mg/L) 1.7 1.1 7.9 1.9 8.0 8.1 7.8 1.7 7.8 7.3 7.9 8.1 8.2 7.9
) Conductivity Grmhos/cm) 240 273 248 241 288 243 243
Temperature (*C) 25.1 25.0 25.0 24.8 250 247 25.1 24.7 25.1 24.6 24.6 24.4 25.1 24.5
pH (SU) 7.75 7.61 7.71 7.64 7.63 7.59 .57 7.74 7.91 8.09 8.18 8.14 8.23 7.61
12% DO (mg/L) 1.7 1.6 7.9 7.9 8.1 8.0 1.7 1.7 1.7 7.4 7.8 8.1 8.3 1.9
Conductivity (umhos/cm) 212 231 213 205 255 ~ 205 207
Temperature (°C) 253 25.2 25.1 24.8 25.0 24.6 "253 24.6 25.1 4.6 24.7 24.3 25.1 24.7
nH (SU) 7.75 7.63 7.69 7.65 7.62 1.59 7.59 7.73 7.90 8.11 8.20 8.17 8.25 7.64
DO (mg/L) 7.7 7.6 7.8 8.0 8.2 8.1 7.8 1.7 7.7 1.3 7.8 8.2 8.3 8.0
Conductivity (umhos/cm) 175 204 179 174 225 177 177
100% Alkalinity (mg/L CaCOs) 68 67 66
Hardness (mg/L CaCO;) 82 80 78
Total Residual Chiorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.3 24.9 25.0 24.7 249 24.7 25.2 24.6 25.3 24.6 24.5 243 25.1 24.6
pH (SU) 1.76 7.89 1.72 7.61 7.61 7.58 7.65 1.67 7.90 8.07 8.14 8.15 8.27 7.61
DO (mg/L) 2.3 1.1 7.8 7.8 8.2 8.1 7.9 7.8 7.8 1.5 7.7 8.2 8.3 8.0
Conductivity (jimhos/cm) 181 201 178 173 223 183 181
100% Intake ]Alkalinity (mg/L CaCO,) 68 66 68
Hardness (mg/L CaCOy) 78 80 80
Total Residual Chlorine (mg/L) <0.10 <0,10 <0.10
Temperature (°C) 25.1 249 25.3 247 25.1 24.5 25.2 24.6 25.0 24.6 24.6 24.5 25.0 244
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Species: Ceriodaphnia dubia
A-'Client __eglml_l_ﬁuclearl’lant - Non-treated

Date:

0%~

og-oS

 Daily Chemistry:

0
. Analyst : adl
* [Concentration | Parameter i : SRR S n SRR
" CONTROL | pH(S.U) o § {7 357 | 28 § et 112 1.371
DO (mg/L) 21 1.7 7% 79 7
Conductivity . o
(pmhos/cm) 303 25% - 295
Alkalinity : LR TRy
!mg CaCO;/Q 58 " b"l .
Hardpess eef
(mg CaCOJL) _ g\ 8%
Temperature (°C) 25.\ . _lq o S 24 . b
. pH(S.U.) o Sy [ V) 7. 7.72 i X7 W '-7-W 18
" 10.98% DO (mg/L) 27 . 29 ‘8.0 .- '(.4 3.0
Conductivity ..
(umhos/cm) 28 | .304 278
Temperature (°C) 5.\ 5.\ S .} 2s .\ 2S. - 4.
pH (S.U.) by A 15 1.5%8 112 y X Py 3 L7 | 7158
22% { DO (mg/L) 172 1 2.9 ‘1.9. ’I.‘I D .
Conductivity K L e :
(pmhos/cm) 271 & As vgale |
Temperature (°C) 5.\ 2S. 2s.\ 24 | s b 2 ]
o pH (S.U) ot A [V 2 172 r &7 Tl -7.<9
43.9% DO (mg/L) 27 L 2.9 19 .+ - %o | 2. )
Conductivity . 245_ .
(utnhos/cm) 24o 2315 S -
Temperature (°C) 2S.\ 2481 s 0 ) 4.7
pH (S.U.) s (T3 ) 1.59
2% DO (mg/L) 27 ‘81 ‘§ B.0
Conductivity g ’
(pmhos/cr::) 212 2Ll ]
Temperature (°C) | 25.> 1 3.0 NS
pH (S.U.) 228 AWeZ 1 7S
100% DO (mg/L) 21 32 2.
Conductivity . Ly
mhos/cm) s (A
Alkalinity =
| (mg CaCO,/L) L& 1
Hardness .
(mg CaCOy/L) 82 50
oy <0.10 <0.10 [§
Temperature (°C) 25.3 &4 24.7
pH (5.U) wiel% 27T P A
100% Intake ] DO (mg/L) 7.1 .2 2.4
Conductivity
mhos/cm) 181 20l 73
Alkalinity TS
(mg CaCOL) L bl
Hardaess 3
TR chlori
g <0.10 Qhenugiual <0.10
Temperature (°C) 2s.1 24.9 2<.3 24.1 25.1 2Y.
Initial Final Initial Final Initial Final




Environmental Testing Solutions, Inc. Page 7 of 7
:'3: Species: Ceriodaphnia dubia ,
- Client: Sequoyah Nuclear Plant - Non-treated Date: Q2-02-0S
7 ‘ Da '
3 4 5 6
Analyst = Ry (3 Pce 7< ChJ
.[- Concen- Parameter ;
. tration : &
CONTROL | pH (S.U.) Z<Z § 7274 | 1.90 .85 | 1.96 213 - | ey 1$3
. DO (mg/L) w3 6 13 , 1.7 2.0 | 1.0 7
Conductivity
(pmhos/cm) 283 307 ez .2@9
Alkalinity R
mg CaCO,/L) L L2 el
Hardaess I
(mg CaCOJL) W &4 8L
Temperature (°C) 24. 8 24. 2.9 2. 24.71 2.4 -zq q 24,8
PH(S.U.) Tt | 774 | 1.2 | R.o6 3.7 84z .| @.22 | 1wl
10.98% | DO (mg/L) .77 , 7.8 8.1 A1 81 |1
Conductivity
{umhos/cm) 271 ZQ'{ WAL J 279 .
Temperature (°C) B\ 240 5. QY 2.1 ™S | 2.0 | 2dL
PH (S.U) 1.z 7,13 | 192 | 807 | 818 | 2.4 8.2l )
22% DO (mg/L) 2 1.7 A 5 g.0 <. 8.2 1.
Conductivity . . :
(mhos/cm) 201 298 765 zLq S
Temperature (°C) 5. 2.\ 2s.0 24. 24 244 135S, 0 24.S
. pH (S.U.) el 17,724 7.90_1.8.°8 | 8,18 82 - | 823 |
43.9% DO (mg/L) ) 7.8 3 1.9 T B M
Conductivity
(umhos/cm) 24 | 289 243
Temperature (°C) 2s.\ 24.1 2S.\ ™ML 2.6 2.
pH (S.U) 27572 1 .79 1791 | 8.09 818 R4
2% DO (mg/L) 1 . . H 7.8 | =.
ooy 205 255 20S
Temperature (°C) 5% 24, .\ 24, 4.7 24 .
"pH (S.U.) 2.9 1| .73 | 1.9 | &1 B0 | 817 | 825 |
100% DO (mg/L) 2.8 7.7 . 7.8 .z - | € 3.0°
Conductivity - )
(pmhos/cm) 171 '-" 225 177 i
Alkalinity
(mg CaCOy/L) LL
Hardness ) 8
mg CaCO,/L) S
TR Chlorine (mg/L) , <0.10
Temperature (°C)  { 28.72. 24. b 25.3 F. k .S 4.3 | 2¢.1 24, &
PHEU) 6.L5 ;-7:5&@3; 761 | 7.90 Q7 2.4 8.15 . § ©.2% | el
100% DO(mgh) i 1.
Intake i j.q '7 " 7&8 70 S 70 7 . 2 905 g0
Conductlvity .
(pmh:s/cm) 17713 223 183 R 8l
Alkalinity
| (mg CaCOyL) LS
Hardness
(mg CaCOYL) : &0
TR chlorine (mg/L) 40.10
Temperature (°C) 2S.2 .0 X 24 .6 . - :
Initial Final Initial Final Initial Final Initial Final




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

Daily Chemical Analyses

Client: TVA 7 Sequoyah Nuclear Plant, UV-Treated
Test dates: February 08 - 15, 2005
Profect number: 1684 Reviewcd by: /] ZWQ_-\_
&
Concentration |Parameter Da Day 1 Day 2 Da Da Day § Day 6 .
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final . Initial Final
pH (SU) 7.76 7.57 7.73 7.54 7.71 7.40 7.70 7.55 7,75 7.79 +8.11 7.76 8.20 7.42
DO (mgp/L) 7.8 7.6 7.8 7.6 8.0 7.5) . 8.0 7.7 7.9 7.2 7.8 74 8.3 1.4
Conductivity (umhos/cm) 292 312 284 283 341 278 281
Control  F4lialinity (mg/L CaCOs)
Hardness (mg/L, CaCO,)
Temperature (*C) 25.1 24.6 25.2 245 25.2 244 25.2 24.6 24.8 24.5 24,9 24.4 249 24.4
pH (SU) 7.78 7.58 7.72 7.54 7,70 7.43 7.68 7.52 7.23 7.79 8.12 2.75 8.20 7.41
10.98% DO (mg/L) 7.8 7.6 7.8] 7.7 8.0 74 8.1 7.8 8.0 2.1 7.8 7.3 8.4 1.4
* Conductivity (umhos/cm) 217 301 284 279 326 272 279
Temperature (*C) 25.2 24.7 25.4 24.6 25.3 24.3 253 24.7 24.8 244 249 24.3 25.1 244
pH (SU) 7.76 7.57 7.73 7.56 7.69 7.41 7.71 1.56 7.74 7.82 8.13 7.74 8.20, 7.39
22 DO (mg/L) 7.8 7.6 7.8 7.6 8.1 74 8.1 7.6 8.0) . 7.1 7.8 7.2 8.5 13
Conductivity (nmhos/cm) 270 290 271 265 . 306 270 271
Temperature ("C) 25.2 24.6 25.3 24.4 25.3 244 25.3 24.7 249 24.6 25.1 24.3 25.1 244
pli (SU) 7.78 7.53 7.73 7.54 7.68 7.40 7.72 7.56 7.74 7.80 8.14 174 8.21 7.38
43.9% DO (mg/L) 7.8 7.6 7.8 2.7 8.1 7.5 8.2 7. 7.9 7.1 7.8 7.3 8.5 7.4
e Conductivity (pmhos/cm) 240 265 237 244 289 243 244
Temperature (°C) 254 24.8 25.3 24.5 25.1 24.6 25.1 24.7 24.9 24.6 25.1 24.5 25.0 24.1
pH (SU) 7.78 7.52 1.71 7.59 7.67 1.53 7.72 7.61 1.5 7.84 8.14 7.84 8.21 7.47
1% DO (mg/L) 7.8 7.5 7.8 2.1 8.1 1.5 8.2 1.8 1.9 1.2 7.8 7.6 8.5 7.2
Conductlvity (nmhos/em) 205 217 213 212 255 214 214
Temperature (°C) 254 24.8 25.1 24.5 25.1 24.4 25.1 24.6 247 24.5 25.0, 24.3 252 244
pll (SU) 1.79 7.52 7.74 7.58 7.66 7.45 7.67 7.57 2.72 7.84 8.15 7.84 8.21 7.46
DO (mg/L) 1.9 74 7.8 1.7 8.1 7.5 8.0 7.8 7.9 7.2 1.7 7.6 ..8.3 1.3
Conductivity (umhos/cm) 183 199 183 170 211 185 182
100% Alkalinity (mg/L CaCOy)
Hardness (mg/L, CaCOQ,)
Total Residual Chlorine (mg/L) |
Temperature (°C) 25.5 24.8 25.3 243 25.2 244 253 24.7 24.9 24.6 25.1 24.3 25.2 2431
pH (SU) 7,79 7.54 7.74 1.57 7.66 7.51 1.73 7.51 1.77 7.88 8.14 7117 8.21 7.39
DO (mg/L) 7.9 7.4 7.9 7.7 8.1 7.5 8.2 8.1 8.2 7.3 1.9 7.6 8.3 T4
Conductlvity (umhos/cm) 184 200 191 175 215 174 177
100% Intake |Alkalinity (mg/L CaCOy)
Hardness (mg/L CaCOy)
Total Residual Chiorine (mg/L)
Temperature (*C) I 25.1 24.6 25.3 244 25.2 24.5 25.1 24.8 25.0 24.6 25.0 243 25.1 243
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Species: Pimephales promelas Date: __02-08-¢5
Client: TVA / Sequoyah Nuclear Plant - UV-treated
- Daily Chemistry:
Day
0 1 2
Analyst ] CAJ % ead !
Concentration | Parameter W , . : S : :
CONTROL | pH(S.U) 213 7.7 1.73 || %4 1.4 7.40
DO (me/L) 2.8 . 713 .o %.0 .
Conductivity F
(pmhos/cm) 292 32 zs4
Temperature (°C) 2.\ . 5.4 24.5 252 24.4 -
PH (S.U) 21% 158 7722 | 194 170§ 743
10.98% DO (mg/L) 2.8 T4 7.8 . 8.0 Ol
Conductivity
(pmhos/cm) A 71 30 1 ; 284
Temperature (°C) §| 251 24 sy 4.6 25.% MeD
PH (S.U) 2.2 2357 173 1 1.9 .09 7.4
22% DO (mg/L) 3 L 1.8 2l g.l 1.4
Conductivity R ;
(pmhos/cm) 270 240 rAgi
Temperature °C) | 4S-2. 24.6 ) 2. S.3 24,
pH (S.U)) 277 153 273 1S L3 .40
43.9% DO (mg/L) 1R Lo 1.2 . %.1 1S
Conductivity
(pmhos/cm) 240 s 237
Temperature °C) | 25.9 247§ 253 .5 2s.\ .6
pH (S.U.) 17K 2852 - 171 -2.99 L1 -2.53
72% DO (mg/L) 23 2. =R -1 <. 1.5
Conductivity i
(pmhos/cm) 20S 217 ARl 21D
Temperature (°C) zs. 24.8 S 2M.S 2S.\ M.
PH(S.U) 17 71.52_] 774 | 7258 e § 7.45
100% DO (mg/L) 2.9 2. .8 , B\ 1.5
Conductivity 5
(umhos/cm) 133 e 199 ; : 183 $t
Temperature (°C) 25.S 24Y.8 1s-3 24.3 5.2 24
pH (S.U.) 2.719 1.5¢ 774 || 257 Llete | -5
100% Intake | DO (mg/L) 149 2. 79 . Q.1 1937
Conductivity 4 4 %
(umhos/cm) 18 ] 200 B 12l
Temperature (°C) | 2S.1 24.b 25:3 24.4 5.2 4.5
: Initial Final Initial Final Initial Final
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Spééies: Pimepha.les promelas Date: _02-08-0S
- Client: TVA/Sequoyah Nuclear Plant —- UV-treated .

6
. Analyst 18 v | GAS
Concen- | Parameter i 2
tration SIS | St itald e
ONTROL | pH(S.U) 175 § 1.14 2.0l A3 g.2o0 | 747
. DO (mg/L) 14 A .8 ’ ] 8.3 74
Conductivit
(pmhoslcm)y i S5 3‘“ 8! 4 281\
Temperature (°C) B2 . b 2.8 4.5 4.8 ™. 244 .4
. pH (S.U.) 18 |7.52 113 71.74 J2_ 1335 | @20 | al
10.98% | DO (mg/L) R.l . 7.0 .1 . ey g8.d 7.4
ff&'fﬁé’éi‘;‘)" 279 326 z72 239 R
Temperature (°C) 5.3 24.1 2. 8 QM. 2495 2.3 3_,5.\ I
pH (S.U.) 2y § .56 7391 7.8¢ | 8.3 A3 8.20 | 7.9
22% DO (mg/L) 3.4 KX 5.0 — 1| 78 3.2 8.5 7.3
Conductivit : 3
( ;nnhos/cm)y 20s /?(4,7 A [o) | ZH
Temperature (°C) 5.3 24,1 24.9 4. %, 4.3 25.1 2.
_ pH (S.U.) 172 2% 1Y .80 _ o 3.9 0.21 .38
439% | DO (mg/L) 2.2 1.1 14 T 18 3. 0.5 .4
onductivi ’
Gunbogiem). zu [ 2gg 249 244 |
Temperature (°C) .\ 24. 2494 .. .\ .S }5_9 24.\
PH(S.U) 1z | 1.6l 1.5 1 .89 | 3.14 3.ed 2| 24
1% DO (mg/L) 2.2 2.9 7.2 2.8 Al 8.5 1.2
onhogiem) 212 (5 255 214 2u] Es
Temperature (°C) (TN | MG 4.9 . 5.0 4.3 .2 .
pH (S.U.) e | .87 | 2722 | 1.8 | BA\S | 3eH e - | i
100% | DO (mg/L) 20 . 1.7 1.7 e e3 2.3
Conductivity
(umhos/cm) 170 21 il | 125) 1902 :
Temperature (°C) 25-3 . 24.9 .6 25.1 2,3 S. 2§ M.
. pH (S.U) 21.23 I 7.51 1.71 T. <Y 333 | 9,21 139
e 20 I g gy 18293 |74 |20 |83 | 44
Gmbosem, | 175 215 | 174 | = B
Temperature (°C) 18, 1 24.8 25.0 4.4 8.0 4.3 2s.1 .
Initial Final Initial Final Initial Final Initial Final
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Environmental Testing Solutions, Inc.

Analyst
Date analyzed

Alkalinity

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

Titrant normality and multiplier determination:

’ 02-01-05 ! Titrate samples to pH =4.50 S.U.

pHof Normality Normality (V) of H,SO, - pH Factor or Multiplier
Deionized | Titrant check | Begin | End | Total = (5 ml N2,CO; x 0.05)/E = (IV x 50000)/ 100 m! sample
water reference | standard ml ml ml =0,25/E =N x 500
=45S.U. | number number (E) (acceptable range = 0.018 - 0.022)
397 |t INLAST 1 0.0 2 [ 2 d 0.0201 10.1
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TV x100
standard number av) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOyL) | (ml) ml ml ml =90 to 110%)
WSS 258 100 10 | 124 |z20] Q. | 0.1 41 9717
Duplicate sample precision:
Sargple Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S - D) /{(S+D)12}} x 100
number ] (m}) ml ml ml (acceptable range =+ 19'/.)
, S s R
Di31-0S  [Ssw Ha0 100 |22.01254|34 | i0.{ 31
Duplicate . —
4 - + 125, 12321 3.1 + 31
Matrix spike recovery:
Reference Spike value | Sample . Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) | (ml) ml ml ml
INSS 2sSg o2 10 4 1330 19 10-1 30
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCO,/L) MV=A-B, (acceptable range
{mg CaCOyL) =75 to 125%)
31 44 48/
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (m)) ml ml ml Multiplier {mg CaCOyL)
Ol-21-08 _ ImHs dao 0 1330|3¢8 |58 | 10.1 9
0zo2-08 _ |mis tho 388 |y, | 58 A9
02-0305 |SSwi #zo dblo 478 |13.2 32
0Z-0b-0s" [SSw #eo AlL_83 (32 32
+ mis a0 83 |n]5a 58
02-04-08  |sacr thoe A o lzgd |y o
jb | a 284 |83 |14 IS0
¢ » 4L |@.1 s A. IS0
bZ-bLo-O§ SALT #ho - Ai |83.1] d-O- o
Reviewed by: U(gv ] Date reviewed: I 010305 |
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Analyst
Date analyzed

TS

02 -1¢-05

Alkalinity
(EPA Method 310.1)

Matrix: Water,

MDL = 1.0 mg CaCOy/L

Titrate samples to pH = 4.50 S.U.

Titrant normality and multiplier determination:

[#L

pH of Normality Normality (N) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total = (5mlNa,CO; x 0.05)/E = (N x 50000)/ 100 ml] sample
water reference | standard ml ml m) = 0.25/E =Nx500
=4.5S.U. | number number ) (E) (acceptable range = 0.018 - 0.022)
397 Iwkazi[INR 15710.0 2.y | 124 d.0202 104
Laboratory control standard:
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number TV) volume | Begin | End | Total { Multiplier | (mgCaCOyL) (acceptable range
{mg CaCO,/L) (m}) ml ml ml . =90 to 110%)
INSS 25¢ 100 10 1124 720! Qe ! 0y a7 4.
Duplicate sample precision:
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOsL) {(S - D)/[(S+Dy2}} x 100
number (ml) m! ml m] :
0z-08-05 | QALT oo | 22.0l3b2] 142 | 10.( o
J Duplicate .‘— 5.01 200l 14 ( ‘¢ . D \"tb —
Matrix spike recovery: '
- Reference Spike value | Sample ‘ Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
) _(mg CaCO,/L) (m]) ml ml ml .
INSS 25¢ 5o 100 | 549|248} 1849 | 10.4 130
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) MV=A.B (acceptable range
(mg CaCOyL) =75 to 125%)
140 50 100 (-
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (m}) ml ml ml Multiplier (mg CaCO,/L)
[02-07-05 | mHs 420 |60 W31y {len | 00 Lot
02-1d> oS m#s Hio 4 ] At |31.2| b ‘ o2
il L8 ‘ 372 433 ] (o.) Lz
\ SSw_¢lad 93 |eus| 3.5 3s
0242-05  |mHS Hzo 4o 11060 | oo L)
02-1305 |mHs Hap 0.0 a2 | Loz L3
J SSuy #20 ez2lia5] 33 33
0SO20800 | a5 4 \ 9.5 24| 48] 50
oD 4 2 d 2442924 q 50
Reviewed by: L )\ I Date reviewed: m 2-19-05 ]
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Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | 04|
Date analyzed | .. (Y-S Titrate samples to pH =4.50 S.U.
Fitrant normality and multiplier determination:
pH of \W Normality (M) of H,SO, pH Factor or Multiplier |
Deionized | Titrant check %\E& Total = (5 ml Na,COj; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard m} ml [ Inb— =0.25/E - =Nx500
=4585.U. | number number (E) MB - 0.022)
ﬁ\
cAS
Laboratory control standard:
Reference True value | Sample . Alkalinity (MV) | % RS=MV/TV x100
standard number (v) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOYL) | (ml) m! ml ml . =90 to 110%)
WSS zsg | 100 10 129.2132.1143 | (o4 aa: aq 7.
Duplicate sample precision: : .
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S - D)/{(S+D)12]} x 100
pumber (m}) ml m} ml (acceptable. range = 10%)
0sDzl2is|hwasa 3 | 100 |39 [dhl] s.ef o |5 Sw  [EESEEEGS
Duplicate D ) .
J + 149 liosl5tk]. + 51 A4
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 ml
INSS 258 50 oo | dgq [is8] 10.6] 104 107
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCO,/L) MV=A-B (acceptable range
{mg CaCOyL) =75 to 125%)
571 50 oo /.
Sample measurements: . )
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (m)) m] m} ml Multiplier (mg CaCOJL)
psbzve.oz|logs, P | 190 | is.5|30l20.8] 1o 210
0502-'2'02 2 01 {zid]20.1 AT
0502120 A 3 214 ldy2.s | 210 210
oS0 20801 [lope (d ! 19 (88 [ t9 170
OSDZ12.03] 5 od |207]203 200
0502080 |Fue ey 201|235/ 2% 28
0Sd210.04 | 2 235 |20l 25 2}
Ospzizlg | Y 3 v Jaolzealza | < 24

Reviewed by: L Q\ | Date reviewed: ITZ . M;QSJ
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Environmental Testing Solutions, Inc. Page > of
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL =1.0 mg CaCO,/L -
Analyst oAl
Date analyzed | g .05~ Titrate samples to pH =4.50 S.U.
—Firantnormality and multiplier determination:
pHof | Normmatity | Normality () of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | Emi~Tatal | = (5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample

water reference standard ml ml ml = 0.25/E =N x 500
=458S.U. | number number (E) | ' (acceptable range=6:018 - 0.022)
\\

Laboratory control standard:

Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) | (ml) ml mt | . ml = 9010 110%)
WSS 258 100 10 17291385 AL | iou ) a- /.
Duplicate sample precision:
. Sample . . Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | {mg CaCOyL) {(S- D) /[(s+D)12]} x 100
number - (m)) ml ml ml (acceptable range = £ 10%)
N A IR T
DD 26300 IAYMEesSILLL | 19 | 2.0 3d |14 1.} S 4 FRRSESE T T
Joreee b g adda ] o P o ] 2d
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg C2COYL)
{mg C2CO,/L) {m}) m) ml ml
NSS 28% So o 134 [apluz | wy )
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
{mg CaCOyL) =75 to 125%)
~13 A | 100°/.
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (m}) ml m! ml Multiplier {mg CaCO,/L)
p5D209-2) fwavsesyite 2 | joo [ AL [wd {8 | o 4=
0Sb21).0! J 3 M 1232] 9% 3
05026302800 101y 2321209 | b7 L2
osbamaz| - | X 249 |3,5| bl L
psnzhioz| ¥ > 305 40| 05 Lo
0=0203-03 |Stoal_ Lair | 430 144{ b U3
|1 0SD2049.23 l 2 0 11,3 |ls Lol
05D 2.1 1.04 4 3 7.3 140 b7 (o8
|_05h205 pelliarreg As o 140 Pord 589l - 590

Reviewed by: [ 4] Date reviewed: r 02-14-0 5__| '
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Environmental Testing Solutions, Inc.

Alkalinity

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

Analyst | @0 J

Date analyzed | p724-05 Titrate samples to pH = 4.50 S.U.
Wm ulti'elier determination: : -

pH of Normality | ———~{1——___| Normality () of H,SO, pH Factor or Multiplier
Delonized | Titrant check Begin { End [ Total = (5 ml Na,CO; x 0.05)/E = (V' x 50000)/ 100 m! sample
water reference | standard m! ml ml \wow\ mvxs
=4.,58.U. number number (E) (acceptable range = 0:048.- 0.022)

\‘\
—=an]
Laboratory control standard:

Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100

standard number (Tv) volume | Begin | End | Total | Multiplier {mg CaCO,/L) (acceptable range
(mg CaCOJL) | (ml) m_ | m | m = 90 to 110%)

WSS 2sg ] 100 | 100 T7590as] 0,y | 0. 02 1oz /-
Duplicate sample precision:

Sample Alkalinity %RPD =

Sample Sample ID volume | Begin } End | Total | Multiplier | (mgCaCOyL) {(S - D) /[{S+D)12]} x 100

number (ml) ml ml ml (acceptable range = = 10%)

S sy Ve
OS.08 ELAS 2 Z‘S'q‘g 30 [z (k2 Wiy @ (ST LR RO
Duplicate . D . ,- C e
4 1.2 1 3.2 140 + ¢ 570 |
Matrix spike recovery:
Reference Spike value | Sample : . Spike alkalinity (A)
standard number (V) volume | Begin | End { Total { Multiplier (mg C2C0,/L)
(mg C2CO,/L) {m)) ml ml m} -
oS 2858 | zoo | 25 | )92 13041189 Wik ko
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) ] MV=A-B (acceptable range
(mp CaCO,/L) = 7510 125%)
570 . 190 qs /-
Sample measurements:

. Sample volume | Begin [ End | Total Alkaligity
Sample number l%le ID ) (ml) - ml m] m) Multiplier (mg CaCO,/L)
0S021p 03 |homtmeae 3 | 2589 |37 [iga [ ) ol S50
05D 2053 lhefcyies 10 {184 |3oj 9 120
020005 I z | BolHg|ua 120
0sp210.0F - <+ - 3 +  |asdlwa(n3y | & o

v
et
= CA—

Reviewed by: [ /\( J Date reviewed: WZ‘H'OS J
(A :
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" Environmental Testing Solutions, Inc.

Total Hardness

(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOs/L

Analyst | (i1 |
Date analyzed | p2.07-¢c6
Titrant normality and r}xu'l@lier determination:
Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml mli ml =0.2/E . = (V¥ x 50000)/ 50 ml sample
pumber number ~ (E) (acceptable range = 0.018 - 0.022) . =Nx 1000
IRizs| pss 2 foo (99 | 99 _D.0zo2 2o.2
Laboratory control standard:
Reference True value | Sample Hardaess (MV) | % RS=MV/TVx 100
standard number (Tv) volume | Begin | End | Total | Multiplier | (mgCaCO,L) (acceptable range
(mg CaCO,/L) (ml) ml ml ml =90 to 110%)
INSS 2727 40 % 143 [ygl 2.0 | 202 g0 0o/, .
Duplicate sample precision:
' Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D)/[(S+D)2]} x 100
number (m}) ml ml ml (acceptable range = = 10%)
S B iy e T e e
DI-31-05_|Hs d20 sh (19 wed 4.‘\* 20.2 )% S e e
Duplicate . D
d i lwolzez ¢ 35
Matrix spike recovery:
Relerence Spike value Sample Spike harduoess (A)
standard number (SY) volume | Begin | End | Total | Multiplier - (mg CaCO,/L)
{mg CaCQy/L) (m)) ml ml ml
INss 227 4D » | Wwoleez| e | 202 125
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
35 4o 100°/.
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
—_— Blank
IV=ND | (shoutd be =0 me cacoyr) o) 0.0 10.0 | 9.0 20.2 AD
Ol-d1-0%_ |8Sw #zo 222 (242 | 2.0 40
Dr62-05 |mus deo 24:2 |28 | 42 35
02-03-05_ |Ssuws H20 284 |25 2. f2
02-ts-05 | Ssus Hao 308 |32 ] 2. 42
i mus_ o < 320 |2 | 4o 31
V/
= 44.‘ - ]
Note: If >15m! of titrant is used, sample must be diluted.  Reviewed Date reviewed
by: \k\av 0% 01




Environmental Testing Solutions, Inc.

=5

Total Hardness
(EPA Method 130.2)

Analyst
Date analyzed

3
02-14-05

Titrant normality and multiplier determination:

Matrix: Water, MDL = 1.0 mg CaCO5/L

Page | ..ot

Titrant | Normality check | Begin End Total - Normality (N) of EDTA pH Factor or Multiplier
reference standard ml m! ml =0.2/E = (¥ x 50000)/ 50 ml sample
number pumber (E) (acceptable range = 0.018 - 0.022) = N x 1000
IMR V2SS | 1uss V12 | 0.0 A< | 4 0.62z04 Zo.4
Laboratory control standard: .
Reference True value | Sample Hardness (MV) | % RS=MV/TVx 1060
standard number (av) volume | Begin | End | Total | Multiplier { (mgCaCOyL) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
| WSS 2277 40 0 198 |ug) 2o | 204 i 102.5 {-
Duplicate sample precision:
Sample Hardaness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,L) {(S - D) /[(S+D¥ 2]} x 100
number (m) m) ml m! (acceptable range = £ 10%)
S S IS Y R v
02~ 0105 WS J\zo 50 1L [tbo '\—.Z 20.'—l o O R S C TN T
Duplicate D
4 ¥ |olwzlde | 4 S —
Matrix spike recovery:
Reference Spike value | Sample Spike hardness (A)
standard number {sv) volume | Begin | End | Total | Multiplier {mg CaCOy/L)
_{(mg CaCOyL) | (ml) m! ml m}
INSS 227 4o B lw.olzzalby | 204 124
Sample hardoess (B) Measured spike value (MV) % R=MV/SV x 100
{mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
Bl 33 SWA
Sample measurements: . -
Sample volume | Begin | End | Total Hardness
Sample number Sample ID {ml) m] ml ml Multiplier {mg CaCO,/L)
Blank
TV =2 00 {should be = 0 mg CaCOyL) S8 00 |Go | 0.0 20-4 NO
02-1.08  ImHS 4o 4 224 |21 | 40 LY
I 4 A 2o |30z 41 'Y
N SSw l‘le 32 1372 ‘k 2. 43
02-12-06 __|mHKs o 234,542 o
D2 13rbg m#s He0 B3 4.3 3L
+ Ssw Hz0 403 |d2g | 20 ¢\
05020800 inpuasa | 0.2 {29 |27 55
oezo| | 2 2a |86 71 55
58212 1S v 3 Vv S 14 |28 o S
:;t:c: If >15mi of titrant is used. sample must be diluted.  Reviewed ()\ Date reviewed 62-14-05




Environmental Testing Sollitions, Inc. Page & of 5
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst | (AL ‘
Date analyzed D2- jd-08
Titran ultiplier determination:
"Titrant | Normality check | Begin "End-s.% Normality (M) of EDTA pH Factor or Multiplier
reference standard ml ml mi =0.2/E = (/¥ x 50000)/ 50 m] sample
number number (E) m.oxa - 0.022) =N x 1000
. \\
| et
Laboratory control standard: :
Reference True value | Sample Hardoess (MV) | % RS=MV/TVx 100
- standard number (V) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOYL) | (ml) m_| ml | ml ] =90 to 110%)
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 m] ml (acceptable range = = 10%)
; s e S i iy
0s0208.021l0ee. Po 1 | 80 | o4 lawd 2 | zod |5 230  [aliPesiiiss
-l Duplicate '
4 lzie i328iiva ] L 23D —
Matrix spike recovery: : .
Reference Spike value | Sample Spike bardness (A)
standard number V) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
(mg CaCOy/L) (ml) ml ml ml
JMSS zza db 50 | zte |27 130 | 204 210
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
{mg CaCOyL) . MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
z30 4o 100 /.
Sample measurements:
Sample volume | Begin | End | Total Hardness
Sample number Sample ID {m}) ml ml ml Multiplier {mg CaCOyL) -
Blank J_A_) SS——]
_(should be = 0 mg CaCOyL)
Osp2l0.02 |fore  Fp 85 247 [468| ny | zod 230
0sbZ12.04 d 3 o 1177 |\l Z40
bapzoant (oee Ca 11 1204 | 42 140
Osp2o0801 | ) T 2 2.9 1319 _|11.0 2zo
0SDZ12.03 N 3 319 8. 107 ZAS]
050208.04 [EMEield | DS 12.3 |18 31
0SdZ 150 { 2z 25| %y |13 37
D21 2,14 v 3 41 |58 |17 25
o B0zot.olpavdes Y\ LEX || ¥ 58| ws | 87 Y 120
Note: If >15m! of titrant is used, sample must be diluted. Reviewed Date reviewed
by: f\\ 02-19-0S



Environmental Testing Solutions, Inc. Page 5 ot A4
Total Hardness .
(EPA Method 130.2)
Matrix; Water, MDL = 1.0 mg CaCOy/L
Analyst @j
Date analyzed | 15 . 405
trani normali inlier determination:
Titrant | Normality check | Begin End |—Fotal | Normality (V) of EDTA pH Factor or Multiplier
reference * standard ml ml ml NE&NA\ = (N x 50000)/ S0 m] sample
number number (E) (acceptable range>6:018- 0.022) =/Nx 1000
—~—
\
)
Laboratory control standard:
Reference True value | Sample : Hardoess MV) | % RS=MV/TV x 100
standard number (v volume | Begin | End | Total | Multiplier | (mgCaCOyL) {acceptable range
{mg CaCOy/L) (m)) ml ml ml . =90 to 110%4)
1SS 227 40 0 (W5 lws| zo | 704 i 102.5 /-
Duplicate sample precision:
Sample ) Harduoess %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S - D) /1(S+D)2]} x 100
number (ml) ml ml ml (acceptable range = x10%)
03h 200U fuavuesviue 2| Bo | WS [2ttl wou | 204 240 e s S
~L Duplicate 4 -
Wslo | &p.71 100 + 210
Matrix spike recovery: ' :
Reference Spike value | Sample Spike hardaoess (A)
standard number (V) volume | Begin | Erd | Total | Multiplier (mg CaCOy/L)
{(mg CaCOy/L) (ml) ml ml ml
1NSS 2727 dp 8D | 2. 281 124 | 0.4 25D
Sample hardness (B) Measured spike value (MV) % R=DMV/SVx100
{mg CaCO,/L) - MV=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
2.0 40 o /.
Sample measurements: .
Sample volume | Begin | End | Total Hardness
Sample number Sample ID {ml) ml ml ml Multiplier {mg CaCOyL)
P Blank i
(shou!d be = 0 mg CaCOJL) -CAY—
OD2LLO! osvyesviie 3 | 90 lzo had hid | zed 230
050203.02 |SHM [0t | 134 7.4 [do Y2
DID209.2.2 | Z 124 12431 39 30
bp2003 | L 3 2.3 | 254 |38 12
0s0z03.03 |SOM  IMT | 2s.| (289 |32 18
b58209.23 \ 7 239 (328 | 39 20
0SdLL 64 + 3 328 | 207139 Y 4
WAYAESYILE EECool] 7 il 2d | IS0
CA——
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed O\ Date reviewed 02-13-0%
by:




Environmental Testing Solutions. Inc.

9.3/

Page 53

Page _ t of_ ¢

Total Residual Chlorine
(EPA Method 330.5)

Matrix: Water, MDL = 0,10 mg/L

Meter:

Accumet Model AR25 pH/Ton Meter

Amalyst | (A1 Iodide reagent: | yay£ 139
Date analyzed | 07 -08-05 Acid reagent: | Ju £ 128
Calibration:
Z . . ~ 0.10 mg/L 1,00 mg/L
Reference standard number INsS !q-l ilss ﬁ—l

Laboratory control standard:

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

Reference standard True value (TV) Measured value (MYV) % RS=MV/TV x100
pumber {mg/L) {mg/L) (acceptable range =90 to 110%)
Wgs 19 0.50 0439 a1.% -
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2}} x 100
number ‘ (mg/L) (acceptable range = + 10%)
DS020att [ENEreL D WWTP) 1D cnLag., Yadn S <o.0028g [Tt AT
J’ Duplicate R D<:°.ob°q._m= —_—
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number {mg/L)
s o o] Blank (shouldbe=<0.10mg/Ly |- uina ik vlens e O 0 st L0.01L8Le
0D708. 02 |CokR. UCOwy it Do fanr. oleae, €0.000529
[2; O3+.01 ! : .
B855756-08 Waviesvine wurrP | P4le Tanl, Padncies 0.0871a
680208.03 |08Pe  darreeas MLE Yelinw, (OLedd <0.00wL4E -
0D208.06 |HeReutes | ik, MD (o108 FARTICLES <0.002a4
050209-07‘&‘..4_54 - od, PALE Yus . PARTCLES <0.000u4
b%0200:0b fyypsa  -f, PAE YE 10 Hikneses | <0.0000262]
N0208.01 |0per -UQuaf 0A JNO (pror , Pamnedses 0-D00 \0T
ON203.02 SO Iot Mo _Cowng  Few PARDCLES | <6.00681
020203.03 |SO  INTAKE MO Coref, tews YARTctes | £0.00s520
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/TV x 100
number {mg/L) {mp/L) (acceptable range = 90 to 110%)
INSs 13 0.50 0.448 9.6 L.
Reviewed by “'L\jrl 2
Date reviewed -0%-02




" - Environmental Testing Solutjons, Inc. ~-50,27,
Page b2
Page | * of __{
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst GA,\ lodide reagent: | 1\, 0 129
Date analyzed 02_;0 05 Acid reagent: | ;u & 139
Calibration:
. 0.10 mg/L 1.00 me/L
Reference standard number INSS 97 INS S 197

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

Laboratory control standard;:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
number {mg/L) {mg/L) (acceptable range = 90 to 110%)
Linss 197 0.50 0.477 . 954 /.
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number {mg/L) {acceptable range = & 10%)
g2z |5aN - 101 iPace Yewouw, S co0.0115 S
+ Duplicate Patricles - D ¢a 00905 —_—
Samiple measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
. “ .- ) Blank (shouldbe=<0.10mg/L) | - VRS T <0.0 iy
2:.23 |50 - intoko. PALe ferrow, "CLEAR <0.0055L
OB2h.20 | OwiasA PALE YEw ow .  PARTICLES £0.000 [t
055789- Z] Wauntav\le (WOUITP PA LE Yﬂuus: PART (£ 0.292.
055210.0) CDrLJ AL - cd Mo fncol. | CLEAL <0.0132.
0Dzwo.0z o - Po MO COINR. |, CLeAp £0.00303
0p2i0.03 | Capetubing, fae YeLan Cleap <0.00214
0sp2i0.04 { Enp et @ wIuIiP 0 CoLok- . CLEAR, £0-c0a372
0Dzin.o8 IS, {:{m Pt Yertow , PAPricans <0.0003073
00200y |S. By ERE D coLol  (LEAR €0.0000 080
Nute: All samples were analyzed in excess of EPA gecommended holding time (15 minutcs) unless otherwise noted.
psSD210.0%F erzcolly o UGHT YeLLow). PARTICLES <0-00242-
Laboratory control standard: - ) .
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
ss 47 0.50 D515 103 /.

Z)

Reviewed by

62-106-05

Date reviewed




Eanvironmental Testing Solutions, Inc.

"15.3'/0

——

Page 64
Page | of B
~ Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst | PR lodide reagent: { & 139
Date analyzed | 02~ 12~ OF Acidreagent: | JNR 138
Calibration: .
L . 0.10 mg/L 1.00 mg/L
Reference standard number (NS5 197 In3 56 191

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TV x100
number . (mg/L) (mg/L) (acceptable range = 90 to 110%)
IN56 197 0.50 0.520 104, 0.

Duplicate sample precision:

Sample characteristics

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

Sample Sample ID Residual chlorine
number (mg/L) (acceptable range = & 10%)
$00212.1b| Bladanboro  |Ho color, packicles| S <0.0003g( | [0 7 ni et iy
J Duplicate - - - | De.b.oocoBNT —
Sample measurenents:
Sample Sample ID Sample characteristics Residual chlorine
pumber (mg/L)
v o’} Blank (shouldbe=<0.10mg/Ly - -* TR T ST U R £0, 000620
e
m &b)u& wJP ND CO\O( 'FLU Pg,f\-. Cl‘s 40‘000269
060212.02 MVYU,L ‘8S No COIOf ﬂba:l’lM pa(hdes <0.000 358
bsdz12.23 ?\oawncj\m.m TPl Fasat \,Quw pa._r)c,c‘\e‘l, ' <0.002Y2
DSOZ\Z-ZL, PO&Q,bO’LO WP No (_o\o{, oa.fsﬁc,\e,f, <D.oofbb
050212.01 [oanlad Acrge) MuP | faiat Sluck, (,\owlu plack ﬁukc(es <0.060116
badziz l?’ Seat land Nede WA Fasnd 19,\\01,) ou‘nc\w 40,000224
0502113, U.h«jmnv.bu_ Wdif| fele vellau oy no-'{xclc,s 0,0288
D@ZJZ.Zb W. PQJ\H' ¢ Wtw{]am ‘{Q\lod B{'o\dn, 5“‘_0_“ ou‘}‘d” £D. Oooto‘}

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

Laboratory control standard;

—— ;
Reference standard True value (TV) Measured VWW
number (mefL) {mg/L) (acceptadble range = 0%)
0.50 —1—PcB
e 1
Reviewed by Y\"av
Datereviewed | O -1 9“03




Environmental Testing Solutions, Inc.

a«»é &

Page (- [ of 2

Total Residual Chlorine

(EPA Method 330.5)
Matrix: Water, MDL=0.10 mg/L .
Meter: Accumet Model AR25 pH/lon Meter

Iodide reagent: | )\NZ. 139

Analyst |PeB

Acid reagent: | 10 % 5D

Dateanalyzed | 62 -1 2 - OS

Calibration:
- L 0.10 mg/L 1.00 mg/L

Reference standard number JNSS 197 IN9S 197
Note: Forsamples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.

Laboratory control standard: .

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx 100
pumber (mg/L)- (mg/L) {acceptable range = 90 to 110%)
INSS 147 0.50 o457 qt.4'/.

Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number . (mg/L) (acceptable range =+ 10%)
08b2(2.04(3pey, WTP|Ns cdor, packecles | S <0.0025¢ | & '
d Duplicate | ="~ "7~ .| D<o.00l7y -
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number ) {mg/L)
' "~ - . -] Blank (should be=<0.10 mg/L) e T e ey ) T —_DCR
_Dsdv212.07 DAYILQ ) \'22.\\0\4) Clouéy £0.00117
0= 212.08 m)ans!nn G, No co\or om‘ncles £0.00067T!
0@2' Z,Uq S: Cﬁ’fuﬁ U)MP : :_ No CO‘O( ?Qb) p&(‘\\ glel, <0.000 6"/
U
05021210 |Wokt Fpaect (0P | No oo\or few p«rhclcj <0,000521
_D5v2je\ W s LI P No_colo, Cew pc.r{qclej £0.000193
Osvziae |Base Yc\lou Or‘a.v\qt. pu\' ddes <0.000208
05v212.12 | llewe MP Greon, (_\OU&\, <0.0001177
Hebaiz 05 DWn’Uo Cindo - Ne co\ot r\\o po.(\wdes <0.0001l\
b2z 13 Foduy i - ppon. | Nocolog, fou pothicles  [£0.000324
Note: All samples were analyzed %t excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) i value (MV) % RS=MV/TVx100

(acceptable range = 90 to 110%)

number (mg/L) {mg/L)
LA

Reviewed by Qv

Date reviewed YR




Environmental Testing Solutions, Inc. ~18.5v.
© — )
Page M &S
Page 2 o3
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter; Accumet Model AR25 pH/Ion Meter
Analyst | PCB . Todidercagent: | INR 139
Date analyzed |nz - 12 - 05 _ Acidreagent: | IN & 138
Calibration: .
0.10 mg/L 1.00 mg/L.
Reference standard number IN%S 141 INSS €7

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

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number © {mg/L) *{mg/L) (acceptable range = 90 to 110%)
_NS% g1 0.50 0.526% 0,503 lodetP  jonbll

Duplicate sample precision:

Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /{(S+D)/2}} x 100.
number (mg/L) (acceptable range = 2 10%)
Dt 2t DUIASA No Caloe, farticles| S <0.0000381 [, 0 7 " o
4 Duplicate ’ . . |D<b.0oo738 -
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number . . (mg/L)
.- - | Blank (shouldbe=<0.10mg/L) | * % TpdEN g Fe 00T ) SOLO00ERO PR
Osb211. D3 GP#LWA‘SRM -1 | No color, por Yoeleg 46.000247
Osvzhi.04 TA san)- Nt { No c,o\orl Qa_(\\‘dE‘.- <0.C00260
bsoziz. 2l TYA- TBF -00I No coloc clear <0.00235
0Sv2iz-22 [TVA- JBF~ INT No_coloe, clear <0.00(64
ovziz M Coae -~ cd No coloe <>00 (29
050212.04 | Coye e - = 0P No color <0.000%7S.
— —
/ fcd
Note: All samples were analyzed in excess of EPA recommended holding tinie (15 minutes) unless othenwise noted.
Laboratory control standard: .
Reference standard True value (TV) Measured value (MYV) % RS=MV/TV x100
number . (mg/L) (mg/L) (acceptable range = 90 to 110%)
IN%S AT 0.50 0.480 96.0.
1 2

Reviewedby [ \VY 7
Date reviewed | Q 3-1# " 7




Sequoyah Nuclear Plant Biomonitoring
February 8 - 15, 2005

Appendix D

Reference Toxicant Test and
Control Chart



Environmental Testing Solutions, Inc.

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

1.0 [N S B RN RN R B R HEE A N HE N R N R R R
09 |- State and USEPA Mandated Control Limits -
0.8 I Limits Set According to + 2 Standard Deviations 1
0.7 r— -
0.6 |- .
~ B 1
O 05 .
= oal A ]
S 04r _
A | I | 1 1 | | | | 1 | | | | | 1 1 ! 1 |
U'IQ 1'0 T | L ] i L L | ] 1 | 1 I 1L 1 i | ] il
o I
B 09 | USEPA Warning and Control Limits ]
= 08 i Limits Set According to 10" ® and 25" Percentile CVs 1
~ 08F .y
0.7 -
0.6 |- -
05 -
04 | -
| - : 4
1 l l l I 1 1 1 | l L 1 1 |
5 1o
ms"%»:V‘ e‘f“” u&" m‘\\ m""“%““ﬁ:%’\\ \‘» »& ”A »h \'“1 \\‘“9 \\"’“»;\-'“ 0\’\\» '“*Q

Test date

. —e— T-day IC,, = 25% inhibition concentration. An estimation of the concentration of potassium chloride

that would cause a 25% reduction in Pimephales growth for the test population.
— —  Central Tendency (mean IC,,)

—— Warning Limits (mean IC,;£S, ,,)
.......... Control Limits (mean IC,, = § a2¢ Of 2 Standard Deviations)




Test mumber  Test date

1 05-18-04
2 05-18-04
3 06-08-04
4 06-22-04
5 07-07-04
6 07-13-04
7 07-20-04
8 08-10-04
9 08-11.04
10 08-17-04
11 09-14-04 °
12 09-21-04
13 10-12-04
14 10-19-04
15 11.02-04
16 11-09-04
17 11-30-04
18 12-07-04
19 01-11-05
20 02-08-05

7-day IC;
(gL KCD)

0.56
0.58
0.61
0.57
0.54
0.5
0.52
0.56
0.64
0.62
0.57
0.64
0.61
0.52
0.68
0.54
0.54
0.64
0.63
0.62

CT
(gL RCD

0.57
0.59
0.58
0.57
0.57
0.56
0.56
0.57
0.58
0.57
0.58
0.58
0.58
0.58
0.58
0.58
0.58
0.59
0.59

S

0.01
0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.04
0.0
0.05
0.05
0.08
0.05
0.05

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

Environmental Testing Solutions, Inc.

State and USEPA
Centrol Limits Sa10
CT-28 CT+1S
0.54 0.60 0.07
0.54 0.63 0.07
0.54 0.62 0.07
0.52 0.63 0.07
0.52 0.62 0.07
0.50 0.62 0.07
0.5t 0.62 0.07
0.50 0.64 0.07
0.50 0.65 0.07
0.50 0.65 0,07
0.50 0.66 0.07
0.51 0.66 0.07
0.50 0.66 0.07
0.49 0.68 0.07
0.49 0.68 0.07
0.49 0.67 0.07
0.49 0.68 0.07
0.49 0.68 0.07
0.49 0.68 0.07

Laboratory
Waming Limits

CT-Sxy0 CT+S.4e

0.50
0.52
0.51
0.50
0.50
0.49
0.49
0.50
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.51
0.52

0.64
0.66
0.65
0.64
0.64
0.63
0.63
0.64
0.64
0.64
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.66
0.66

sus

0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12
0.12

Laberatery
Ceontrol Limits

CT-8,35 CT+S,3

0.45
0.46
046
0.45
0.45
0.44
0.44
0.45
0.45
0.45
0.46
0.46
0.46
046
0.46
0.46
046
0.46
0.46

0.69
()
0.70
0.69
0.69
0.68
0.68
0.69
0.70
0.70
0.70
0.70
0.70
0.71
0.70
0.70
omn
on
0.71

Sars

0.22
0.22

USETA
Warning Limits
CT-Syys CT+8S,,
036 0.79
036 0.31
0.36 0.80
036 0.79
0.35 0.78
0.35 0.78
035 0,78
0.35 0,719
0.36 0,79
0.36 0.79
0.36 0.80
0.36 0.80
0.36 0,80
0.36 0.81
036 0.80
0.36 0.80
0.36 0.80
0.36 0.31
0.36 0.81

Note: . 7-21C;s= 7-day 25% inhibition concentration. An estimation of the concentration of potassium chiloride that would cause 2 25% reduaction in Pimephales growth for the test population.

CT = Central tendentcy (mean IC,,).

S= Standard deviation of the 1C;5 values,

Laberatery Centrel and Warrdng Limits
Laboratory control and waming 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 fimits
recommended by USEPA for the test method and endpoint,

Sase™ Standard deviation corresponding to the 10® percentile CV, (Sa ;0= 0.12)
Sass = Standard deviation corresponding o the 25* percentile CV, (Says =0.21)

USEPA Control and Warning Limits

Sars = Standard deviation comresponding to the 75* percentile CV, ( Sy 45 = 0.38)
Sase= Standard deviation corresponding to the 90 percentile CV, (Saye = 0.45)
CV = Coefficient of variation of the 1C;5 values.

USEPA. 2000, Understanding and A

Organlims obtalned from Agquatle BloSystems, Ine.

ing for Method Varibility ln Whole Effuett Toxicly Applications Under the Nati

1 Pollstant Discharge Efiminstion Program. EPA-£33-R-00-00, US Environmenta] Protection Agency, Cincinnsti, OH.

SL”

0.26
0.26
0.26
0.26
0.26
0.25
025
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26
0.26

0.26 °

USEPA
Contre] Limits
cr - SA” cr + SA”
0.32 0.83
0.32 0.85
0.32 0.84
0.32 0.83
0.31 0.82
0.31 0.82
0.31 0.82
0.31 0.83
0,32 0.83
0.32 0.33
032 0.84
032 0.84
0.32 0.84
0.32 0.85
032 0.84
0.32 0.84
032 0.84
0.32 0.85
032 0.85

02-08-08
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7-d IC,, (g/L KCI)

Environmental Testing Solutions, Inc.

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

—e— 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,,) ..

———— Laboratory Warning Limits (mean IC,; 8, 4, S, ;,=0.12)

---------- Laboratory Control Limits (mean IC,; £ S, ,5, S, 4= 0.21)

— — USEPA Warning Limits (mean ICy; £ S, 5, S, 5= 0.38)

e USEPA Control Limits (mean IC,; S, o9, S, o= 0.45)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

Control

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

. Contro] Mean
3t number ';'est date Survival Growth CT
for Contro] Growth
(%) (mg/larvac) (mgflarvac)
1 05-18-04 100 0.718
2 05-18-04 100 0.681 0.699
3 06-08-04 100 0.859 0.753
4 06-22-04 100 0.700 0.739
5 07-07-04 100 0.610 0.714
6 07-13-04 100 0.805 0.729
7 07-20-04 100 0.727 0.728
8 08-10-04 100 0.490 0.699
9 08-11-04 100 0.673 0.696
10 08-17-04 100 0.682 0.694
11 09-14-04 100 0.825 0.706
12 092104 ~ 975 0.700 ° 0.706
13 10-12-04 . 100 0.759 0.710
14 10-19-04 100 0.757 0.713
15 11-02-04 100 0.756 0.716
16 11-09-04 100 0.609 0.709
17 11-30-04 100 0.689 0.708
18 12-07-04 97.5 0.687 0.707
19 01-11-05 100 0.797 0.712
20 02-08-05 97.5 0.687 0.710
Note: CV = Coeflicient of variation for control growth

‘CV

(%)

44
9.3
1.3
15.1
11.1
10.2
156
11.6
3.6
7.4
12.9
15.8
12.9
1.1
10.9
7.8
15.7
7.6
8.7
3.9

crl

for Control
Growth CV (%)

6.9
5.0
1.5
8.3
8.6
9.6
9.8
9.1
9.0
9.3
9.9
10.1
9.5
9.6
9.4
9.8
9.7
96 -
9.3

MSD

0.08
0.12
0.08
0.12
0.08
0.12
0.17
0.07
0.12
0.10
0.13
0.12
0.17
0.09
0.15
0.1
0.10
0.09
0.10
0.11

PMSD

(*3)

10.5
17.8
9.6
16.8
13.6
15.4
23.4
14.7
18.4
14.4
15.4
16.4
22.1
12.3
193
18.0
15.1
12.7
13.0

- 155

CT

for PMSD (%) -

14.1
12.6
13.7
13.6
13.9
153
152
15.6
155
154
15.5
16.0
15.8
16.0
16.1
16.1
15.9
15.7
15.7

On avenage, the CV for control growth is 9.3% in Environmental 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 a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that canbe
declared statistically significant in 2 whole effluent toxicity test On average, a significant difference occurs for Envirommental Testing

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

Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.7% from the control.

Lower PMSD bound determined by USEPA (10™ percentile) = 9,4%.
Upper PMSD bound determined by USEPA (90™ percentile) = 35%.

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

A 2000. Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program.
-833-R-00-003. US Environmenta] Protection Agency, Cincirmati, OH.

Organisms obtained from Aquatic BioSystems, Inc.

02-08-05



Control Growth
(mg / initial larvae)

Coefficient of Variation (%)
for Control Growth

Environmental Testing Solutions, Inc.

Pimephales promelas Control Growth and Coefficient of Variation

in Potassium Chloride Chronic Reference Toxicant Tests
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—e— Control Growth or Coefficient of Variation (CV)
— — Central Tendency (mean Control Growth or CV)
---------- Control Limits (mean Control Growth or CV + 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

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

—e— PMSD = percent minimum significant difference. PMSD is the minimum significant difference
between the control and treatment that can be declared statistically significant,

— —  Central Tendency (mean PMSD)

--------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10" percentile) = 9.4%, Upper PMSD Bound (90® percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)




Environmental Testing Solutions, Inc.

Page 1 of 5

Potassium Chloride Chronic Reference Toxicant Test

(EPA-821-R-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: _S3

Dilution preparation information: Comments:
KCl CHM number: CHM W2
Stock preparation: 50 g KCVL: Dissolve S0 g KClin I-L
Deionized water
Ditution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 ‘9 12 15 18
Diluent volume (mL) 994 991 988 985 982
§ Total volume (mL) 1000 1000 1000 1000 1000
Test organism information: Test information:
Organism age: 22,15 Yo 2915 NS O Randomizing template: | Lot
Date and times organisms 02-G1-0S 1D L0 Incubator number and
were borm between: . shelf location: A3
Organism source: ARS Bt 02-01-0S Artemia lot number: 510058
Transfer bowl information: | pH= SU Temperature=  °C | Total drying time: 24 - RS
Loz - 24.3 Date / Time in: 02-¢~5 | 1S
Average transfer volume: Date / Time outep eS| 1420
4.3 ol Oven temperature: Li"C
Daily féeding and renewal information:
Day | Date Morping Afternoon Test loitiation, MHS Analyst
feeding | feeding time renewal, or batch used
time termination time | .
0 |ozores | — | wso ) ozoees |\
' |e-cos | &z | 1520 419 0200708 | AN
2 |oen-os | oaze | 1sad wuy orores | Al
 lavwvos | o925 | 1S3 Wso octes | K
¢ 01205 A20 1S33 420 02:10:05 & @;’5 ,}EK
5 lornes | ;azo | 533 4o o2-10-05 B| KEK
s or-14-05 Al \We) 43S 02:12-0S KeK
7| ais-0s | it 1409 —"]
Control information: - - Accepancecriteria | Summary of test endpoints:
% Mortality: 2.5%, £20% 7-day LCs, 154, 2
Average weight per initial larvae: 6. 8T  Bid v i 4] NOEC 450
, Average weight per surviving larvae: | 0,70 o 2 0.25 mgflarvae LOEC LoD
Chv 514.6
1C;s Gk 4




Environmental Testing Solutions, Inc. Page2 of 5

.Species: Pimephales promelas PpKCICR Test Number: _S3

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

’ 10|l wliojmlio]wlio]o]id
' 010 {10 [0 ] 0|0 |70 {10 10| 0|0 |10

2 ol ] w]wlwolnln |0lw]wo
3 lolmwlrolio] rolt0 |0 l/0}I0 IO 70 |10

N loli1ofwlio | 1ofiolioliofioliofiolto
3 iolw 10 1o ppo (7plro |00l wofjt0] 10
¢ . 10 q“( 0 {0 Vo [to |10 10 {0 0 |70 {70

7 LG~ 25M |\sM

N9 1 ltoliolw]o] 0] o) o] |0

A = Pan weight (m . .
R i i Ba 1444 115.05 | 14.63| 14 7] 15. 35]15.50 (1497 | 19.55]1463 | 1 sslieh7r | s

B =Pan 4 Larvae weight

(A“::ga)lyst' ¢ !S 5 < o a s v 'o?p ‘:’ & fb‘b S”D
. N FOS . G 7 o A S (O ol

Larvae weight (mg)=A - B

’\9 o’ ~ W

\
»
R R I I IR S A R
D
2

SRR
N O I A P I e
Welght per initial number . A
of larvae (mg) o Ll & ry H v ) n l&' A
~ C/Initial number of larvae r@)‘ \g‘ N 3' \': ~ (9‘ Lo; N b ‘_’J
o Q O’ Q* Ny Q- o’ o Q- 1 O o
AV;r;zc Percent
Weight per reduction
| initial from control O. 1) g-l 0. ‘0%3 1 ﬁqo 0O .b33 .| .8076
number of (%)
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 retuned, w = wounded.

Calculations and data reviewed: é

Comments:
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p——

-Species: Pimephales promelas PpKCICR Test Number: S22

Survival and Growth Data

Day 600 mg KCVL 750 mg KCUL 900 mg KCVL
M N O P Q R S T U \4 w | -X
0
10 |10 (IO (101010 [tOf1O) /076110 |10
' 4
P4 4
2 q'd Q'* q 19 .-‘34 gul 74 (:“( 54 554 A7 {9
ETY ) 1 x ¥
> 9 4 (g*lal|vw s 29 22y
* glalela]l1|lel|slz]3|z9|4d
5 i '
a [ 2] e e s [ €3] 2 |2
6 gl.elT1lal1|]|bi{s |ol2[1¥]3
20 Lo
7 a7 1] 1l [s]ol3] ]z
) #-Pan,welgt;te S:ng) . . f ) o F . .
Anayst: . B8 47| 14az 'lf;%s 1989 [14.54 [et {1473 | 15y 1:569'50 e 1447 |70
i 4.
B =Pan + Larvae weight :
(mg) M O al ] el Al N &l ] & ]| o
Analyst: _@X___ Wa" ,,5,-“ \q." qpt\ \qf’ (\-Ys N \A-\ AP IS R
Larvae weight (mg)=A-B v < < m
- e ng " v \9 \ 0 G &\
o & W I WY [y |2 qf'# 0" |V
Weight per inltlal number .
of larvae (m Y ‘%’ m ) > > ‘7 » N
-l'(l: ! lnltl(zl g)umber oftarvae | l? :,Qb'. lg) Q?’V 'plv i o '5’0 (4] ,.v'\l é’ ?\
1 |O < < o4 v) o v} V) N
Average Pe;cenlt
weight per reduction
lnitlgal d from :ontrol '0.53—] 2t .1‘7.: 0.332 S) '17° 0,\\q 87..‘;7::
number of (%)
1arvae (mg)

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

Calculations and data reviewed: _é&

Comments:




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

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

Test number: PpKCICR # 93 (#53 st 351 Depot St)
Test dstens Februsry 3-185, 2005 Revelwed byt /) Mw\;
¥ |
Concentrotion (mg/L Replicsnts | loidel pomberof | Flasi ssxdherof [A=Praweght ()] B=Fm+Larvee | Lorvee woight (vg)| Weight/ Sarvivisg |Mess weight! Serviviey] Coefficiont of varistios | Weight / fufvial sumber off Moo survival | Mean weighV Lojtial | CoefMieiont of vartaciun| Pervent roduction Srem
Ky larves lwrvee weight (amg) aAeB sanbaer of 1arvae {ox) | vewber of tarvee (ng) | Ohetn ovigin por suriving torvae (mg) () sunder of larves %) teatrad (%)
ey of Survet (%) (=)
A 10 10 14.49 21.53 7.04 0.704 0.704
B 10 9 1503 21.95 6.9¢ 0.767 0 690
.706 0.687 3
Coutrol C 10 10 14.63 21.68 7.0! 0.705 o 63 0.705 s Netapplicable
D 10 10 14.79 21.27 6.4 0.648 0.648
E 10 10 15.38 22.07 6.72 0672 0672
300 F 10 10 5.50 22.67 2.17 0.717 0.633 122 0.212 100.0 0.633 12.2 79
G 10 10 4.97 20.40 543 0.543 0.54)
H 10 10 4.55 20.53 598 0.598 0.598
. 1 10 10 14.63 21.78 2.12 0.712 0.712
430 J 10 10 14.55 2033 3.7% 0.378 0633 104 0.578 100.0 PP 104 78
X 10 10 14.21 20.50 5.79 0.579 0.579
L 10 10 15.18 2i.81 6.6) 0.663 663
M 10 9 14.57 20.62 603 0.672 0 603
€00 N 0 2 1492 20.60 3.68 osit 0.695 124 0.568 718 0.537 143 12
[1] 7 14 35 19.09 4.24 0 603 0.424
) 4 3 14.839 20.42 5.53 0.69} 0.553
Q 10 7 14 34 18.56 4.02 - 0.3574 0.402
750 R 10 6 14.61 17.87 3.26 0.543 0.551 4“2 0.326 0.0 0332 174 517
S 10 6 14.73 18.11 3.3 0.563 0.3)8
T 10 3 14.54 17.13 2.61 0.522 0.26)
[V 10 0 0.00 0.00 000 0.000 0.000
v 3 14 69 16.94 2.25 0.750 0.225
0648 71 : 7.8 o.119 .t nse
00 w 1 14.97 15.50 0.53 0.530 ! 0053 !
X 3 14.70 16.69 1.99 0.663 0.199
Dasseit's MSD valoet 0.1063 MSD = Minimum Significant Difference
PMSD; 18.8 PMSD = Percent Minimum Significant Differcace
PMSD is 2 measure of test precision. The PMSD is the minimum pmm difference bctwecn the control and trestment that can be dectared statistically significant fa & whole efluent 1oxicity test. On
sverage, 8 significant dilYerence oceurs for Bnvii tal Testing Solutions, Inc. chronje toxicity tests when a 1oxicant reduces Pimephales growth by 15.7% Grom the control (dctermined through
veference toxicant testing).
Lower PMSD bound determined by USEPA (10th percentife) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%.
The tower and upper bounds were calculsted by the USEPA using 205 tests conducted from 19 Jaborstories for Pimephales growth in chronic reference toxleant tests.
USEPA. 2000. Und ding and A ) Protection Agency, Cincinnati, OH.

Organisms obtained from Aquatic BioSysiems, Inc.

g for Method Varfability in Whole EfMluent Toxicity Applic:io;u Under the National Pollutant Discharge Efimination Program. EPA-£33-R-00-003, US Envi

020808




Environmental Testing Solutions, Inc.

Statistical Analyses

Larval Fish Gruwth and Survival Test.7 Day Survival

StartDate: 2072005 TetID:  PpKCICR Sampk ID: REP-Ref Toxicant
EndDate:  2/15/2003 LbID: ETS-Envir, Testing Sol. Sampk Type: KCL-Potasstam chloride
Sample Dute: Protocol  FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promehs
Comments:
Cone-tmp/l. 1 2 3 4
D-Coatrol 1.0000 0.9000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 1.0000 1.0000.
80 0.5000 0.7000 0.7000 0.3000
750 0.7000 0.6000 0.6000 0.5000
900 0.0000 0.3000 0.1000 03000
Transform: Arcsin Square Reot Rank 1.Telled Namber Total
Conac-mg/L Mean N-Mesn Mean Mis Max CV% N - Ssm Critical Resp Number
D-Coatro! 0.5750 1.0000 13713 L2450 14120 5342 ] 1 40
300 1.0000 1.0256 14120 14120 14120 0.000 4 20.00 10.00 0 40
450 1.0000 1.0256 14120 14120 14120 0.000 4 20,00 10.00 0 40
600 0.7750 0.7949 1.0846 05912 12450 11.394 4 10.50 10.00 9 40
»750 0.6000 046154 0.4572 0.7854 09912 9469 4 10.00 10.00 16 40
*500 01750 01795 04100 0.1582 0.5796 50476 4 10.00 10.00 3 40
Astiliary Tests Statis e Crities} Skew Kurt
Shapiro-Wilks Test indicates normal distribution (p > 0.01) 0.907154143 0.334 028902293 1.131502896
Equalty of vatiance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC [+37 TU
Stee?s Many-One Rank Test 600 750  670.8203932
Treatments vs D-Control
Mazimuem Likelihood-Prebit
Parameter Value SE 95% Fidueial Limits Control Qhi-Sq Critical P-value Ma Sigms Iter
Slope 1035701873 1753412756 691640964 1179762781 0.025 417912377 7814727783 024 2877499507 0.096552881 7
Interoept  +24.8023163 $.039534534 -34.6798042 -14.9242284
TSCR 0.009137572_0.010006511 -0.01047539 0.028750531 10
Point Prebits mg/l.__ 95% Flduclal Limits 05 ] !/
ECOL 2674 449.6596479 3439492586 $15.1547081 ) |
ECOS 3355 SD2197752 4325032959 5792695757 0.8 4 1
EC10 3718 567336838 435529472 6174820337 07 ] ]
EC1S 3.964 599.0028397 $26.1958343 6453441972 .
EC20 4.158 625.5161895 $S94T21LL 669.0306981 i"-"
EC2$ 4326 649.1956165 589.0830242 6907513672 gos
BC40 4.747 7129155964 6659826073 754.1410182 04
ECS0 5000 7542223429 7113186871 8013878118 -2 1
EC60 5.25) 797.9228581 7343014312 857.7357874 037
ECTS 5674 $762107294 8216995503 9718435371 02
EC80 $.842 9094115496 $47.9710873 1023.783538 )
EC3S 6.036 949.6643738 £78.7359766 1088.547186 0411 /;
ECS0 6.282 1002.852335 §18.1162952 1178.101459 0o - Y/
BCYS 6.645 1087.213545 $78.410491 1325.636075 1 1 100 1000 10006
BC99 7326 1265.071677 1099.91C896 1652701728 Doss maL
Dose-Response Plot
15 -
093
0.8 3
0.7 3
= 3
2063
9%
o
o 043
~ 3
0.3 3 . i
023 |
0.1 3
0] . v ' .
E g g § g §

Organisms obtained from Aquatic BioSystems, Inc.
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Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Growth sad Survival Test-7 Day Growth
SurtDate  2/8/2005 TestID:  PpKCICR Semplke ID: REF-Ref Toxkant
EndDate: 27182008 LabID:  ETS-Bavi. Testing Sol Samplke Type: KCL-Potasshum chioride
Sarcple Date: Protocot  FWCHR-EPA-821-R-02013 Test Species: PP-Pimepbales promehas
Commenty
Cone-mg/L 1 3 3 4

D-Control Q.7040 0.6900 0.7050 0.6430
300 0.6720 07170 0.5430 0.5930
450 07120 0.57%0 05790 06630
600 0.5050 0.5630 0.4240 0.5530
750 0.4020 03250 03330 0.2610
900 0.0000 0.2250 0.0530 01990

Transform: Untrans formed 1.Talled Tsotonle
Cone-mg/L Mean N-Mesa Mean Min Max CV% N 1Stat Critical MSD Mean N-Mean
D-Control 0.6868 1.0000 0.5863 0.6480 0.7050 3.852 4 0.6358 1.0000
300 0.6325 0.9210 0.6328 0.5430 07120 12213 4 1.163 2290 0.1063 0.6328 09214
450 0.6330 09217 0.6330 0.5720 07120 10432 4 1158 2.290 0.1063 0.6328 09214
*500 05375 0.7327 0.5375 0.4240 0.6050 14.653 4 3218 2290 0.1063 0.5378 0.7327
730 03318 04831 03318 0.2610 04020 17414 4 03313 0.4331
900 0.1193 01736 0.1193 0.0000 0.2250 92056 4 0.1193 0176
Auriliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indxates pormal distribution (p > 0.01) 0952483899 0.844 +0.40106587 .0.63906581
Bartlett's Test indi equal vari (p=041) 2891007662 1134486678 -
Hypsthesb Teat (1.taid, 0.05) NOEC - LOEC [e )4 TU MSDs MSDp MSB MSE F-Prod 41
Dunnetts Test 450 600 $19.61524 0.106321484 0.154813325 0.015417729 0.004311229 0.046920247 3,12
‘Treatments vs D-Cantrol
. Lincar Interpelation (200 Resamples)
Poiat mg/L D 9% CL(Exp) Skew
ICose 190.76 115.23 5161 63328 0632
IC10 4N 100.83 4827 55650 LDI9349
IC1s 52719 6103 2012 65470 «15762 1.0
1C20 381.26 36.65 45243 655.9 -0.6506 094
1c28 61636 2808 45070 61T 12N ’
1C40 69145 1695 63043 7982 05338 084
1Cs0 741.52 16.03 694.93 79221 -0.0177 0.7 4
* indicates IC estimate Jess than the owest concentration .“1
LA R
0s]
1
é 0.4 ]
034
0.2 4
0.1 4
0.0 r ~—r—r v v
0 €00 400 600 800 1000
Dosa mg/l.
- Dose-Response Plot
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o.s‘ - e - - - Peassevsasnsa o e - 143“'0.whw‘
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Organisms obtained from Aguatic BioS) , Inc.
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Environmental Testing Solutions, Inc.

Page 4 of 5

pmm——

‘Species: Pimephales promelas

PpKCICR Test Number: 53

Daily Chemistry:
Day
0 1 2
Analyst cid | eal
Concentration Parameter : . : i Wl ’
CONTROL | pH(S.U) 1R 29 78w | 48 | Twel 2.58
DO (mg/L) 2.7 1l 13 X7 ik 7.
Conductivity -
(pmhos/cm) 303 For 29
Alkalinity
(mg CaCO,/L) 58 L4
Hardness
{mg CaCO4/L) &\ 2L
'(l.:g;'_p erature 5.3 247 24 | 240 2s.2 ] 247
pH (S.U) 2.8 7.69 239 1 153 173> 1.0
DO (mg/L) . 1.1 A%z 73 1. 19 1.
300 mg KCVL § Conductivity
i (pmhos/cm) 23 gay 8| Yo lL ]|
'(fec’;‘p"’ftur.e =<.2 14 | sz as | est | oad
pH (S.U) 1.8% “110 283 | 7% | 13w | 759
: DO (mg/L) 1.1 - 7. 7.8 : 1.8 .
450 mg KCUL { Conductivity
(umhos/cm) [ 1e) izZoo HEo |i#
'(l;f:')“pe"'“” 25.0 24.¢8 w.2 | 245 | st | Y
PH(S.U)'~ 740 2.1 189 2.8 777§ 759
DO (mg/L) .7 Tlo 79 A 19 1S
600 mg KCUL | Conductivity _ '
(¢mhos/cm) 130 . 496 1440
Temperature [ oo | 48 [ w3 [ s | ma s
pH(S.U) 140 7.7 1490 13 111 7.3
DO (mg/L) 27 Lo 79 27 29 25
750 mg KCV/L ] Conductivity ¥
(pmhos/cm) {100 1900 1750 &
;l;g)nperature 25.2. 241 5.3 24.71 2.2 1 .S
pH (S.U.) 140 270 701 359 | 271 | 7.=8
DO (mg/L) 1.1 . 19] 7.8 1.9 5
900 mg KCUL | Conductivity I
(iemhos/cm) Q0 22%0 | Zooo |
coperatire | asd b 247 | 3 | S | w2 | A4S
STOCK Conductivity :
(pmhos/cm) 7950 \9‘ . oo :
Initial Final Initial Final Initial Final
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‘ " gpecies: Pimephales promelas

PpKCICR Test Number: _S3

e I
G PR

AR e et T

AP IPELN

‘N - W - V- WEER

Sy

* —
-

iy

LumdATE— -\ A . . .
- § e ; - ;
R R .
S RN

Day
4 5
.. Analyst | CAJl 14 PC % P - | W MBL_.:_
2% [ Concentration | Parameter B , RS RN O i
CONTROL | pH(S.U) 222 |7.3b 7,80 | 1.81 196 s | 8.1l 7.50
. DO (mg/L) A A 13|72 1.7 32 3-8 7.0
E::::jgf,‘;y 253 307 782 zeq
Alkalinity
(meCaCOy |\ L2 bl
Hardness
| (mg CaCOJL) N 34 gl ;
cor e | w3 | 2o | 2sat [ 2l | g | 23 | T | w3
pH (S.U.) 785 17139 |23 | 762 |S.10 (44 3843 |744
DO (mg/L) 29 __| 1.4 2.8 | .1 7.8 3 2.8 7.0
;-] 300 mg KCVL | Conductivity
{pmhos/cm) '7q4 gso 777 203 =
coperatare | osa | 2bb | 249 | 3| 2.8 | s | 249 | M3
‘| pH (S.U 735 | 7.7 | 1.85 | 161 208 |3 | 843 | 252
. DO (mg/L) 29 7.3 ?\%]D Z 14 4 3.8 1o
450 mg KCVL | Conductivity ) WUsd)
| Gomhosiem). | 130 | Sier joso (e 1150
coyperatire | os2 | 2 | 249 | qq | Mk | 245 | o0 | 4
‘ . | pH(S.U) 1.%5 | .45 | 187 | 768 | 801 |3 | 820 | 749
-§ 600 mg KCVL. | DO (mg/L) 20 .S .8 A 1.8 3.0 34 T,
. Conductivit
Gumhosemy. | 1420 1dzo 1330 1480 -
('{f:';“’"‘“““ =Y | s | o} ws | x4 | 24 | 250 | 4
pH (S.U) =95 | 1.5 | 7.82 | .71 | 8.67 | dwe | 012 | 79
;, “ DO (m ° L& 1.8 7.4 1.9 3,0 249 7.
mg KCUL | Conductivi ﬂw% -
(pnl:h:sjcr;)ty 1700 1650 1900 :
covperature | g5z | b | € | 24 | e | s | 44 | w3
PH(S.U) 235 .53 | 1.8% 2.75 1809 |33 |oia_ | 755
N oso Ke DO (mg/L) 79 .6 1.1 | 17.% 3.0 12
] 70V mg KCI/L | Conductivit i : :
L mhoslcm)y Aso Ado ‘1920 2120 e
coperare | os2 | WS | 244 | qqy | HA | WS | 29 | WY
STock Conductivity AT
' (emhos/cm) \:K 76\t M\oo"‘ R
Initial . Final Initial Final Initial Final Initial Final




Environmental Testing Solutions, Inc.

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

1.20

L ] 1 i 1} ] | 1 | i 1 1 1 ] i 1 A 1 ] ] |
115 - L .
I . State and USEPA Mandated Control Limits :
110 k Lv(g.t_(,s:‘,s.’g_t_ ._f.I._c.'qg_r:c{t__r_z._gu_tg' =+ 2 Standard Deviations j
1.05 -
= 1o i e ]
Z 095 | ' | -
g I 1 1 | | ! 1 1 i 1 1 - ] ] i [ i ! f i 1
U:Q l°5 T o i 1 [ i ) I 1 i i | L i I I
i~ 14
2 3 Laboratory Warning and Control Limits
E 1.3 " Limits Set According to 10" % and 25" Percentile CVs 7
T B ]
oL R —— j. ...... - .............................. -
1.0 : ‘.—_._._._..__.__.__._____.____ ........ -
0.9 e b SRR eSS n A ke RS RR bR EeRR AR e SL At ah R b RSO b R b bt =
08 |- -}
[ 1 | ! 1 1 1 1 1 1 ] 1 1 A J 1 |
0%»5‘“3 \Q’“’;ﬁ\»’ ‘QA»‘SQA 0\»6(“" »’5‘“& »‘5‘“‘ 56»:’»& o@‘b’“‘. »& \Q’Q \l'“‘ \@‘:‘“ _Q'L’“L \»;»‘535

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,,)

— Warning Limits (mean IC,; £ S, ,,)

---------- Control Limits (mean IC,; + S, ,, or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laberatory Labenatory USETA USEPA
Testnumber Testdate  7-dayICys CcTr s Contrel Limits Sate Warning Linits Sazs Centrol Limits Sass Waming Lindts San Control Linits cv
(g/LNICI) (M:Nlcl) CT-28 CT+2S CT'SA.“ CI'+SA_,. CI'-SM, C’I‘+'SM; CT-S,us CI'+SM, CI'-SM. CT+ SM.

1 08-05-03 1.04
2 09-10-03 1.05 1.04 0.01 1.02 1.06 0.08 0.96 1.13 0.18 0.87 - 1.22 0.47 0.57 1.51 0.65 0.40 1.69 0.01
3 10-07-03 1.02 1.04 0.01 1.01 1.06 0.08 0.95 112 0.18 0.86 1.21 0.47 0.57 1.50 0.64 0.39 1.68 0.01
4 11-04.03 . 108 1.05 0.02 1.00 L0 008 0.96 113 0.18 0.87 1.22 0.47 0.58 1.52 0.65 0.40 1.69 0.02
5 12-04-03 1.08 1.05 0.03 1.00 L1 0.08 097 114 0.18 0.87 123 0.47 0.58 153 0.6 0.40 171 0.02
6 01.06-04 1.06 1.05 0.02 1.0} 1.10 0.08 0.97 114 0.18 0.87 123 0.47 0.58 1.53 0.65 0.40 1.71 0.02
7 02-03-04 1.06 1.06 0.02 1.01 1.10 0.08 0.97 1.14 0.18 0.88 123 0.47 0.58 1.53 0.65 0.40 1.71 0.02
8 03-03-04 1.07 1.06 0.02 1.02 1.10 0.08 0.97 1L.14 0.18 0.38 1.24 0.48 058 153 0.66 0.40 17 0.02
9 04-06-04 1.07 1.06 0.02 1.02 1.10 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.02
10 ' 05-04-04 1.07 1.06 0.02 1.02 110 0.08 0.98 1.14 0.18 0.88 124 0.48 0.58 1.54 0.66 0.40 1 0.02
11 06-08-04 1.06 1.06 0.02 1.02 1.10 0.08 0.98 1.14 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.02
12 07-07-04 1.06 1.06 0.02 1.02 1.09 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.02
13 08-10-04 1.06 1.06 0.02 1.03 1.09 0.08 0.97 1.14 0.18 0.88 124 048 0.58 1.54 0.66 0.40 1.72 0.02.
14 09-14-04 1.05 1.06 0.02 1.03 1.09 0.08 0.97 1.14 0.18 0.88 L4 0.48 0.58 1.54 0.66 0.40 1.72 0.02
15 09-14-04 1.07 1.06 0.02 1.03 1.09 0.08 0.97 1.14 0.13 0.38 1.24 048 0538 154 0.66 0.40 172 0.02
16 10-05-04 1.07 1.06 0.02 1.03 1.09 0.08 0.98 .15 . 018 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.01
17 11-02.04 1.06 1.06 0.02 1.03 1.09 0.08 0.98 1.14 0.18 0.38 1.24 0438 0.58 1.54 0.66 040 - 1.72 0.01
18 12.07-04 1.08 1.06 0.02 1.03 1.09 0.08 0.98 115 0.18 0.88 1.24 0.48 0.58 T 154 0.66 0.40 1.72 0.02
19 01-11-05 1.06 1.06 0.02 1.03 1.09 0.08 0.98 1,15 0.18 0.88 1.24 048 0.58 1.54 0.66 0.40 172 0.01

20 02-08-05 105 1.06 0.02 1.03 1.09 0.08 098 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.01

Note:  7-QICys= 5-<hy 25% inlubition concentration. An estimation of the concentration of sodium chloride that would canse a 25% reduction in Cerfodaphnia reproduction for the test population.
CT = Contral tendency (mean IC;). . .
S= Standard deviation of the IC; vafues.

Laberatery Control and YWarning Limits
Laboratory control and waming Fimits wero established using the standard deviation of the IC;s values comrespending to the 10th and 25th percentile CVa.  Theso ranges are moro stringent than the control and wsming

limits recommended by USEPA for the test method and endpoint.
Sa e ™ Standard devistion corresponding o tho 10® percentile CV. (Sx 49 =0.08)
Sa1s ™ Standard deviation comresponding fo tho 25* percentile CV. (Spqy =0.17)
USEPA Control and Wamning Limits
Sass* Standsrd devistion corresponding to the 75® percentile CV, (Says = 0.45)
S se™ Standard deviation corresponding to the 90* percentile CV. (Saso = 0.62)
CV = Cocfficient of variation of the IC;5 values.

USEPA. 2000. Understanding snd Accounting for Method Varability in Whole Effiuent Toxicity Applications Under tho National Pollutsnt Discharge Elimination ngnﬁ:. EPA-833-R-00-003, US Eavironmental Protection Agency, Cincimmati, OH.

020808



7-d ICy (/L NaCl)

Environmental Testing Solutions, Inc.

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

108 | I i 1 1 1 I 1 I 1 i i 1 | 1 ] | 1 BB 1
1.6 - -
14 |- - ' . .
Ll .
) .___,._\qu_’__.;.’}.:_ s——————a » e IPESEERY e SRR, < 1
Lo e a8 e 4 6 e £ 8 o £ e o e e e 4 et e 4 e+ et 4 e -
e evsessessresseseatsbrerettarebt et aeae st Nbnene s aer et s b e aets et tanteteesennaraer st ront ereonstessersenestanessesesatttorertnstassnnnettreeseestnnsnnnsosensns .
0.8 - -
0.6 o - s e e . S s S B > T S S e s e S S - s S e e S e = — G D S = = G — = S = G S S = =y = "J
0.4 |- —_ \ .
- ' 1
02 I 1 | | l_ 1 J l 11 1
‘5 \%‘“‘5 @1’“ h»‘s\wﬁf“‘s ‘5’“’. wg(f“A M Q@VQ V@ 9'\53 VQ&’““ »‘1»& ‘Vg‘\» \\'“r’ 3%'“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,,)

—— Laboratory Warning Limits (mean IC,;+§, ,,, S, ,,=0.08)
---------- Laboratory Control Limits (mean IC,, + S A.2S s Sp25=0.17)
= — USEPA Warning Limits (mean IC,, % S, ., S, ,,=0.45)

=~ USEPA Control Limits (meanIC, + S, ,,, S, ¢,=0.62)




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

Test date

number Survival  Reproduction ct cv cr MSD  PMSD cr
for Control Mean for Control
* (%)  (offspring/female)  Reproduction (%)  Reproduction (%)  forPMSD (%)
(offspring/female) CV (%)
1 08-05-03 100 333 6.6 . 4.7 14.1
2 09-10-03 100 293 313 43 5.5 3.1 10.7 124
3 10-07-03 100 334 32.0 8.0 63 3.2 9.5 114
4 11-04-03 100 310 31.8 73 6.6 2.6 8.3 10.6
5 12-04-03 100 304 31.5 9.7 7.2 3.6 11.8 10.9
6 01-0604 100 30.6 313 44 6.7 35 11.5 11.0
7 02-03-04 100 307 31.2 72 6.8 2.7 8.8 10.7
8 03-03-04 100 29.0 310 18 6.9 3.0 10.3 10.6
9 04-06-04 100 28.1 30.6 6.2 6.8 2.8 10.0 10.6
10 05-04-04 100 325 30.8 6.4 6.8 33 10.1 10.5
11 06-08-04 100 329 31.0 6.8 6.8 30 9.0 104
12 07-07-04 100 333 31.2 6.3 6.7 26 7.8 10.2
13 08-10-04 100 274 : 30.9 58 6.7 23 8.6 10.0
14 09-14-04 100 28.7 30.8 4.9 6.5 2.4 8.2 9.9
15 09-14-04 100 . 288 30.6 7.5 6.6 30 10.5 9.9
16 10-05-04 100 29.6 30.6 8.2 6.7 - 28 9.6 9.9
17 11.02-04 100 30.5 30.6 8.5 6.8 23 8.8 9.9
18 12-07-04 100 318 30.6 4.9 6.7 2.5 7.9 9.8
19 01-11-05 100 31.0 30.6 9.4 6.8 3.1 10.0 9.8
20 02-08-05 100 30.0 30.6 6.8 6.8 2.4 8.0 9.7
Note: CV = Cocflicient of variation for control reproduction. .
Or average, the CV for control reproduction is 6.8% in Envimn.mmtal Testing Solutions, Inc. Ceriodaphnia chronic toxicity

tests.
Lower CV bound determined by USEPA (10°® percentile) = 8.9%.
Upper CV bound determined by USEPA (90% percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference .
PMSD is a raeasure of test precision. The PMSD is the minimum percent difference between the control and treatment that can
be declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for

Environmental Testing Solutions, Inc. chroric toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 9.7% from
the control. .

Lower PMSD bound determined by USEPA (10* percentile) = 11%.

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

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

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

Ceriodaphnia dubia Control Reproduction and Coefficient of Variation
in Sodium Chloride Chronic Reference Toxicant Tests
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Test date

—— Control Reproduction or Coefficient of Variation (CV)
— — Central Tendency (mean Control Reproduction or CV)
--------- Control Limits (mean Control Reproduction or CV + 2 Standard Deviations)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

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

—8— PMSD = percent minimum significant difference, PMSD is the minimum significant difference
between the control and treatment that can be declared statistically significant.

— —  Central Tendency (mean PMSD)

-------- Lower and Upper PMSD Bounds
Lower PMSD Bound (10* percentile) = 11%, Upper PMSD Bound (90" percentile) = 37%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)




Environmental Testing Solutions, Inc. Page 1 of 6

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

CdNaCLCR#: _32

Dilution preparation information: Comments:
NaCl CHM number: CRHA2.D
Stock preparation: 100 g NaCl1 (dissotve 50 g NaCl in 500 mi
deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 1500 1500 1500 1500
Test organism information Test information:
Organism age: < 24-hours old Randomizing template: | BLe,
Date and times organisms | g2-0%-0S o¥Wl Vo o4y Incubator number and 20\
were born between: shelf location:
Organism source: 02-0\=0S A-F YCT batch: O\ 1505
Transfer bowl information: | pH =9.6]1SU Temperature =28¥C | Selenastrum batch: C2- 0305

Daily renewal information:

Analyst

Day Date Test initiation, MHS water
- renewal, or batch used
termination time

0 Joreras 1od 02-0-035 d\
' Joz-Aes load 02-0-0S AN
2 62-16-0S 1007 02--0S X
3 | e2-nves 1o C2-T1-0S 6\?
4 Q2-12-6S o100 02:10-05& A\&
> 02-13-0S 1005 c2- 1005 B A\
8 loes 1013 02-12-05 A
7 | cris-os 1033 A

Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% $20% 7-day LC50 > 140D
% Adults having 3" Broods: 3o | O 280% NOEC \0Q0 -
% Mortality: ) YA $20% "LOEC 1200
Mean Offspring/Female: 30.0 2150 offspring/female | ChV 1°5.4
% CV: .8% <400% 1C25 10S3 L




Environmental Testing Solutions, Inc.

Page 2 of 6

- Species: Ceriodaphnia dubia

CdNaCLCR#: 32

CONTROL Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 L
1 Young produced Ol O Ol O OO O 10 (@) QO
Adultmortality | ] L] ]\ | ] U [ L A S
2 Young produced [») () (&) o) (@) @) O '®) (@) [OX
Adult mortality [ A O [ VO [ L R L L -
3 Young produced (o) &) Ol O (&) (&) @) OO IO
Adult mortality L LW R W Wl L W
4 Young produced Y 4 [ 3 s |4 ! 4 S 4
Adult mortality L [ N N ) e O U Lo
5 Young produced | JO 1 q i\ 9 |9 10 1O 1\ 1o
Adult mortality [ B U T W — (] - | -
6 Young produced | (&) (&) Q-0 o 10O O O O
Adult mortality (WY DU I WD D W D W A W B W N W B WS N
7 Youngproduced | \ S | \S g 1o =) W4 18 \S IS 18
Total young produced 29 30 23 | 3o 2 271 32 29 3l |32
Final Adult Mortality | S (O e S e - [ R L N -
X for 3" Broods X IS s R <X 1P | ><
) Concentration:
% Mortality: 0%
Mean Offspring/Female: 20.0
600 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5-] 6 7 8 9 10
1 Young produced O O O (@) aY e O Q10O (@)
Adult martality L (W [ (. C L L i U L
2 Young produced O|l0O01 O OJ]-0O O | O O A 1O
Adult mortality P U |- _
3 Young produced OO O O (&) @) @) 010 |
Adult mortality 7 © | N ) O W A
4 Young produced < S S 3 | S | S S ‘-\
Adult mortality | S - ] ] ] - R -
5 Young produced O 4 | R 0 i\ \2 101 9 1\
Adult mortality [ L . L [ ] ] ] ]
6 Young produced @) [») O [e) (o) O [e) [e) (o) (@)
Adult mortality L I N B ] |- | - -
7 Young produced 17 1Y \S 171 7] L@ 1 & 171 11 IS
Total young produced 32128 |3} 22 a2l -23' 34 3z 3\ a0
Final Adult Mortality L A [ " ey R O [ W g | — |-
Concentration:
% Mortality: 1A
Mean Offspring/Female: 3\ 0
% Reduction from Control: | ~3.37 |




Environmental Testing Solutions, Inc.

Page 3 of 6

"Species: Ceriodaphnia dubia

CdNaCLCR#: 32

800 mg NaCl/L Survival and Reproduction Data
Replicate number :
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 8 O ®) Ol O 6 o1 O O 1O
Adult mortality ] W W W W (- - — o
2 Young produced 0 ol ol O Ol O] O O O 1O
Adult mortality O L I O N N N O N e gy
3 Young produced alo | o ) O (@) O 1O (@) O
Adult mortality (T T Y Y ) )
4 Young produced 4 x| (R (2 ) ey :\ ¢ 4 d
Adult mortality [ I S N T Y ™ L
5 Young produced T Te) 21 8 ®) A aq 1\ 1O
Adult mortality | U O | o ] - - — —
6 Young produced Ol D [e) O (@) (@) 1.0 O Ke)
Adult mortality . L S I _ | | | - |
7 Young produced 14 | 17 S e | 1L | (S 1S b |13
Total young produced V-3 32 33| 3\ 29 3\ 2& 2@ 31 27
Final Adult Mortality [ ] — — | | |-
Concentration:
% Mortality: 0%
Mean Offspring/Female: 23.8
% Reduction from Control: | 0.1%%
1000 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2.1 3 4 5 3 7 8 9 10
1 Young produced @) O O | O O] O O 10 O 1O
Adult mortality (O L D O N L I S e
2 Young produced Ol 10O | O AN 1TO IO (@) @)
Adult mortality Ll oW (L o -] | [
3 Young produced [o) [a) O (@) fa O (@) [@) [e) O
Adult mortatity (W L\ L — L - | _ - —
4 Young produced s | 4 (=] 3 d g1 4 q S 4
Adult martality — | \— [ L | — LU L — | -
5 Young produced & I a ol 1ol 12 a A 121 1o
Adult mortality | W | U] o (- (- (-
6 Young produced O O [a) O (@) O O O O Q)
Adult mortality [ N - |- [ —
7 Young produced 14 112 12 |3 1l 31U el (e l
Total young produced 21 21 25 261 30 29 ' 27 24 33 28
Final Adult Mortality | I I N N . | | = ==
Concentration: '
% Montality: 0%
Mean Offspring/Female: 28.1
% Reduction from Control: |  (.3%
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Species: Ceriodaphnia dubia

CdNaCLCR#: __3Z-
1200 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol Ol O] O (@) (@) O ol O Ot
Adult mortality o L W N WU D U D W w_ — L - | R
2 Young produced O (@) (@) Ol O S (@) O OHNG
Adultmortality | U __ L Y O S L Y L ) -
3 Young produced O O O (& () 0O OO O O
Adatmortatity | O | U] T U T [T T T U
4 Young produced S| 2 o) \ 0 O | \ ol 2
Adult mortality Ll o] L o« ) ]« L N S
5 Young produced O o) 2 | 2 2. ] 2 d 2 S C
Adult mortality . [ D ] - - — | W N G W
6 | Youngproduced s |3 o [P (@) o Q (®) D o
Adult mortality ] ] ) ] U U ) ) ]
7 Young produced 211\ < | O R o Lo ol O | Lo
Total young prPduced 10 o | q q 2 11 \'-l 8 10
Final Adult Mortality 1—- | S N N N L
Concentration: :
% Mortality: [o7A
Mean Offspring/Female: Bo |
% Reduction from Control: | 11, 3%,
1400 mg NaCl/L Survival and Reproduction Data
Replicate number .
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O () O Ol O O O O OlO
Adult mortality Ll u Ul U T U O
2 Young produced O (@) (@) O N O] O O Ol
Adult mortality - (W L - | — - _ =
3 Young produced O\ O (@) O (@} 6 (@) o ®) o
Adult mortality U UL Cp U Oy U
4 Young produced { 0O O O 0 O 1 (@) (o) Q
Adult mortality L — |- ] U L [ - |- o
5 Young produced O O \ |O @) o () "\ S |0
Adult mortality ol U | [ (- |-
6 Young produced .0 4-{ Q 2 0 (6F O O L1 O
Adult mortality Ul Wl W ] D -
7 Young produced (6 NG ) [P D 2 O 3 Q/ Ol 2
Total young produced J" -1 = s . 2. 0. q 4 (. 2
Final Adult Mortality | D D - L I S I
Concentration:
% Mortality: 167 |
Mean Offspring/Female: 2.8
% Reduction from Controk | £87.37
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Verification of Ceriodaphnia Reproduction Totals
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Environmental Testing Solutions, Inc.
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Méthod 1002.0)
Species: Ceriodaphnia dubia

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

Test number: CdNaCICR #61 (#32 at 351 Depot St.)

Test dates: February 8-15, 2005 Revelwed by: /-q, M_'_Q,\_,
\__“1
Concentration Replicate number Survivsl | Average reproduction CoefMicientof | Percest reduction from
(mg/L NaCl) . R 3 4 5 P 7 R 9 10 %) (oftspring/female) varlation (%) contrel (%)
Control 29 30 33 30 27 27 2 29 k)| 32 100 30,0 68 Not applicable
600 32 28 k) 32 3 29 34 32 3 30 100 3190 55 =33
800 28 32 33 3 29 31 28 28 3 27 100 29.8 6.9 0.7
1000 27 27 25 26 30 29 27 29 » 28 100 28.1 8.1 63
1200 10 -6 7 9 9 . 2 n 14 8 10 100 8.6 3713 na
1400 1 7 7 5 2 o o 4 4 6 | 2 % 38 65.4 873
Dunnett's MSD value: 2396 MSD=~  Minimum Significant Difference
PMSD: 8.0 PMSD =  Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests
when a toxicant reduces Cerfodaphnla’ reproduction by 9.7% from the control.

Lower 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 conducted from 33 laboratories for Ceriodaphnia reproduction in chronie
reference toxicant tests.

USEPA. 2000. Understanding and Accounting for Mcthod Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Elimination Program. EPA-333-R-00-003, US Environmental Protection
Agency, Cincinnati, O,



Environmental Testing Solutions, Inc.

Statistical Analyses
Cerfedaphnia Survival and Repreduction Test-Reproduction
-Start Date:  2/8/2003 TestID: CdNaCICR Sample [D: REF-Ref Toxicaat
Eod Date: 21572008 LabiID: ETS-Envir, Testing Sol. Samplke Type: NACL-Sodium ¢hicride
Sample Date: - Protocot  FWCHR-BPA-321-R-02-013 Test Species: CD-Ceriodaphnia duba
Comments:
Conc-p/L, 1 2 3 -4 5 [ 7 3 9 18

D-Control 29.000 30.000 33.000 30.000 27.000 27.000 32.000 29.000 31.000 32.000
600 32.000 28.000 31.000 32.000 31.000 29.000 34.000 32.000 31.000 30.000
800 28.000 32.000 33.000 31.000 29.000 31,000 28.000 28.000 31.000 27.000
1000 27.000 27.000 25.000 26.000 30.000 29.000 27.000 29.000 33.000 28.000

1200 10.000 6.000 7.000 9.000 9.000 2.000 11.000 14.000 8.000 10.000
1400 1.000 7.000 7.000 3.000 - 2.000 0.000 4.000 4.000 6.000 2.000
Transforot: Untransformed 1-Talled 1sotonie
Cone-mp/L.  Mean N-Mosa Moan Min Max CY% N $-Stag Critics} MSD Moas N-Mern
D-Control 30.000 1.0000 30.000 27.000 33.000 6.349 10 30.500 1.0c00
600 31.000 1.0333 31.000 28.000 34.000 $.483 10 +0.954 2247 2.3%6 30.500 1.0000
800 29.8300 0.9933 29.800 21.000 33.000 6.359 10 0.191 228 239% 29.800 0.9770
1000 28.100 0.9367 23.100 25.000 33.000 8124 10 1.813 2287 2.396 28.100 0.9213
*1200 3.600 . 02367 8.600 2.000 14.000 37.258 10 20.421 2287 2396 8.600 0.2820
*1400 3.800 0.1267 3.800 0.000 7.000 65.408 10 25.002 2287 2396 3.300 0.1246
Aurillary Tests Statistic Critleal Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.36983805 1.035 «0.1081364 0.37941264
Bartletty Test indicates equal variances (p = 0.52) 4.19896984 15.0862722
Hypothesis Test (1-tail, 8.95) NOEC LOEC CAY TU MSDa MSDp MSB MSE F-Pred daf
Dunnett’s Test 1000 1200 1095.44512 239625659 0.07987522 1507.53667 $.49074074 4.3B-37 5,54
‘Treatments va D-Control
Linesr Interpolation (200 Resamples)
Polat mg/L [:14] 95% CL Skew
1C0s $97.058824 67.9730995 766.337838 1004.22207 «0.78%9
1C10 1006.66667  17.910208 $49.658333 1019.21098 «2.6007
j(s131 1022.30769 6.59385628 1009.46726 1034.97577 0.1077 10
IC20 1037.94872 6.26513921 1026.2381  1050.3543 0.1838 Yy
Ic28 1053.58974 6.07245975 1042.58787 1065.80124 0.2465
1ca0 X 1100.51282 6.39075724 1029.43557 1114.41071 0.2904 081
1C30 $1131.79487  7.2619074 1120.32043 1147.53129 0.2539 67 j
: 06
§. (-2 1
z 04 4
& o.a}
024
0.1 4
0.0 4 T ry Tk
0.1 v —
[} ) 8¢0 1000 1500
Dose mg/L
Dese-Rasponse Plet
40 i
3%
%0 3 1-4ail, 0.05 level
§ 25 4 of significance
g
373
s .3
& 159
103
(-5
04 v . v

D-Convol
1

02-63-05



Environmental Testing Solutions, Inc.
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Species: Ceriodaphnia dubia

CdNaCLCR #: _32-

Daily Chemistry:
Day
1
AlllJ)’St ¢
Concentration Parameter : N R
pH(S.U) 7.6 2.4\ .86 9.€\ 42 | 1.39
DO (mg/L) 1 . 1. 1.8 3.4
CONTROL Conductivity
(umhos/em) 303 308 245
Alkalinity
(mg CaCOy/L) SF s
Hardness
(mg CaCO/L) 3\ &
coperre | od4 | oq.8 | 2s2 | 242 | n9 | s
pH (S.U)) 1.8 b .81 eI 1.8 { 172
: DO (mg/L) _ 2.1 =, 1.9 2.0 1.9 .
600 mg NaCVL | Conductivi
mg Na ooy | 1480 1500 1460 _
;g)nperature 2s.2 | 244 2.1 4.1 2.& s
PpH(S.U) 1.8 1.8 1.81 .1.70 .10 .61
DO(mE,L) . 1.1 1. 1.4 &. 1.9 1
800 mg NaCUVL | Conductivi .
mg oy 1910 1940 1840
’(l;g)nperature 25.2. 24.7 s o 25',| 2.8
pH (S.U.) .84 135 1.80 1.9 1710 132
: DO (mg/L) 1.8 A 1.4 1.4 2.0 3.8
100 me N ey, | 2260 2360 2250
romperatire | a0 | 241 | 25.3 | 24k | 250 | 2
H(S.U) .82 | A4S | .80 § b | 7133 | .67
DO (mg/L) 1.8 T 1.9 .8 &0 | 1.8
1200 mg NaCVL ' ﬁ:::}cll:sc/?:)ty 2120 2180 2100 .
Temperstore | oo 1| g | zsot | A [ 293 |
"pH (S.U) 282 [ 1.0S | 1.82 [ 264 | 779 7,63
DO (mg/L) 7.8 . .8 1.9 8.0 .8
1400 mg NaCVL Eml:;i:i)ty 260 3010 2340
(Tognperature 5. 247 =<.1 s 24.4 24.S
STOCK Conductivity
(umhos/cm) 123000 3 | —
Initial Final Initial | Final Initial § Final
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Species: Ceriodaphnia dubia

CdNaCLCR #:

32 .

EEROFNERE

""—l—"’j

EERE

3 4
Analyst | CAJ P R )
Concentration Parameter ; e T A PR e
pH(S.U) 232 ] 7.79 7. 50 1.99 1.6 213 3.1 1S
DO (mg/L) 1.9 5) 1.7 13 2o 2.0 1.9
CONTROL Conductivity
(umhos/cm) . 233 LK 8z 2e9
Alkalinity
(mg CaC0y) |\ L2 L
Hardness
(mg CaCOy/L) \a\ 84 86 s
(T,g;'pem"" 252 [ 2l | 250 | 24 | 2ug | .3 | 4.8 |45
{ pH(S.U) 7 11,64 | 772 | 7.86 | Bes | .10 | o4, | 7w
DO (mg/L) 1% 2.0 & 7.8 | €1 2.2 A 2.0
‘600 mg NaCVL Conductivity %
(pmhos/em) - | MO Bo 1200 (SO 3
coperstire | 250 |aate | 244 | 2l | e | e |28 | B
pH (S.U) 2% ez } 774 1 7.88 8.06 %pg 918 710
DO (mg/L) 28 | 8.0 | 7.9 1.7 | 8.1 2 &
800 mg NaCVL Couductivity :
(umhos/em) __| 1850 taco 1700 (Soo
(’52';“’5"‘"" 0 L MY | oyq | | e | S | wd ] 2ys
PpH(S.U.) 773 7.6l 176 | 7.90 B.06 RO | 810 | 172
DO (mg/L) 2% | .79 7.9 7.7 8L | S2 8.3 8.
1000 mg NaCVL ] Conductivity ) 708
(emhos/em) " | 2280 2320 o 210
voyperare | o9 | e | e | ¥ | a1 | ws | e | 293
pH (S.U.) 193 7 6\ 1.74 | 781 [ 8.06 2.000 2.1y | 1.7
DO (mg/L) 1.9 7. £ 7. f.0 22 34 g2
1200 mg NaCVL | Conductivity : o
Gumhov'em) | 208D 2720 2520 2820 S
(f‘c')“‘_’""““ 249 | 2L | e | usS 24.€ | 4.3 |2s.0 | 2¢.5
pH (S5.U) 724 | 165 | 71.79 | 7-91_1 8.07 | Soow la e 1 11s
1 DO (mg/L) 2.9 1. 2.1 2.0 2.3 2.3 2.2
00 mg NaCUL { Conductivity I
(umhos/cm) 240 3100 Z4lo W 72446 3
poperatire | oas | S | wWe | 4S5 | 27 | s | 249
Conductivity ’ ) K A
(umhos/cm) (2400 \“ BRI
Toitial |  Final Initial | Final Initial Final Initial

3
;




PERMITTEE NAME/ADORESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name _IV_& SEQUQYAH_ N.!.%EAR _PL_ﬁNl o DISCHARGE MONITORING REPORT (DMR) . (SUBR 01) OM8 No. 2040-0004
Address__P.0.BOX2000 ____ ™
L (INTEROFFICESB2A) _ . __ ____ _——— TN0026450 103 G F - FINAL
— .. _SODDY-DAISY__ _TN37384 ——— — PERMIT NUMBER DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Fadiity___TVA- SEQUOYAH NUCLEARPIANT _ _ __ EFFLUENT
Location HAMILTONGOUNTY __ _ MONITORING PERIQ
YEAR| MO [ DA MO | DA
** NODISCHARGE [__] **
. From| 05 | 02 | 01 To}| 05 | 02 | 28
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form,
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE earenes werawees - 7 weaaaae 8.9 12 0 | 12/28 | GRAB
MEASUREMENT
00400 1 0 0 "UvPERMIT i SuU
EFFLUENT GROSS VALUE £ i
SOLIDS, TOTAL SUSPENDED SAMPLE bodedabalaldeded
MEASUREMENT 119 180 26 19
00530 1 0 O LBS/DY [ i srttarieniy MG/L
EFFLUENT GROSS VALUE )
OIL AND GREASE SAMPLE

26

MEASUREMENT
00556 1 0 O 250¢ PERMIT, 73 5 LBS/DY
EFFLUENT GROSS VALUE
FLOW, IN CONDUIT OR THRU 03
TREATMENT PLANT
50050 1 0 O MGD
EFFLUENT GROSS VALUE BT
SAMPLE
MEASUREMENT
(255 PERMIT:; 5
SAMPLE
MEASUREMENT
3 vy PERMITZE2
~KEQUIREMENT >
Bl LR v
SAMPLE
MEASUREMENT

rt IKJPERMH" ’,[;, .,..
RREQUIREMENT*

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penalty of law that this document and all attachments were prepared under my . TELEPHONE DATE
direction or supervision In accordance with a system designed to assure that qualified personnel )A—{L{)M a #au 7 (
J. Randy Douet properly 3:‘!:91 and e\aa‘!:ale 'the Infmﬂon subnil:’e_:tczased on m{' lm':ulry me pe"r;on of .
rsons mans em, of thosa persons di responsible for gathering s

Site Vice President rformation, the infarmation submitted is, o the best of my knowledge and befiel, true, Principal Environmental Engineer 423 8436700 |05 | 03 | 11
accurate, and complete. | am aware that there are significant penalties for submilting false SIGNATURE OF PRINCIPAL EXECUTIVE
linformation, 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 stfachments 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

____________________ PERMIT NUMBER

Fagilty___TVA- SEQUOYAH NUCLEAR PLANT

Location __ HAMILTON COUNTY

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

(SUBR 01)

Form Approved.
OMB No. 2040-0004

_LNTEROFFICE cESBA)______ _ T TN0026450 107 G | F-FINAL
DISCHARGE NUMBER| METAL CLEANING WASTE POND
JONITORING_ PERIO EFFLUENT
YEA! [e] DAY YEAR | MO D

ATTN: Stephanle A. Howard

From| 05 | 02 | 01 | To| 05 | 02 { 28

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

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%‘.;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE P2 22222283 L i 22222 - L2 22422 )
MEASUREMENT 12
00400 1 0 © oo [Fee,
EFFLUENT GROSS VALUE e ; FMINIMUMEE [
PHOSPHORUS’ TOTAL (As P) SAMPLE E2 2222211 - L2 22122 2] L2 2222223
MEASUREMENT 19
00665 1 0 O L RERRR AR g il MG/L
EFFLUENT GROSS VALUE e R o L
SOL[DS' TOTAL SUSPENDED SAMPLE FY 222323 ¢ R 2222223 - (322122123 (2312222
MEASUREMENT 19
00530 1 0 O bl MGI/L
EFFLUENT GROSS VALUE oo b 3 ~ 2
Ol AND GREASE SAMPLE AhARRENE ERANNNNR "
. MEASUREMENT 19
00556 1 0 O e MGIL
EFFLUENT GROSS VALUE A S LN Sig
COPPER, TOTAL (AS CU) SAMPLE RREERRAE Y “ ARARRERE e
MEASUREMENT 19
0142 1 0 O raoe MG/L
EFFLUENT GROSS VALUE : DA, X TR, A
IRON, TOTAL (AS FE) SAMPLE PP RRRRAAE N RRRRRARK ek kRA A, 19
01045 1 0 O haiahad MG/L
EFFLUENT GROSS VALUE : Sp i I Tz ;
FLOW, IN CONDUIT OR THRU SAMPLE kAR PYTYTTT -
TREATMENT PLANT MEASUREMENT 03
50050 1 0 0 REPO RTL MGD [Ty
EFFLUENT GROSS VALUE DALY, MXE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of faw that this document and all attachments were prepared under my ~ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel A{LPM Ce At C.(
J. Randy Douet properly gather and evaluate the lnfmﬂon submﬂ:;d. Based on ma lm'zulry me pelhrseon or -
who manage the syst e persons directly responsible for ga 2
Site Vice Presi L formation, the Information submiied 1 . £ the best of my knowledge and Bellef, tre, Principal Environmental Engineer 423 8436700 | 05 | 03 | 14
e Vice President accurate, and complete, | am aware that there are significant penak:‘tz;for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
linformation, including the possibliity of fine and imprisonment for ng violations.
TYPED OR PRINTED OFFICER OR AUTHORIZED AGENT ?:SEDAE NUMBER YEAR| MO | DAY
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 Facility Name/Location if Different)
Name TVA - SEQUOYAH NUCLEAR PLANT

Address _P.O.BOX2000 _ _ _ _ _
— __ __(NTEROFFICE SB:2A)_

— _ ___SODDY-DAISY__ _TN 37383 _
Fadiity__ _TVA - SEQUOYAH NUCLEAR PLANT
Location _HAMILTON COUNTY

ATTN: Stephanie A. Howard

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
RPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No, 2040-0004
__ TN0026450 110 G | F-FINAL
_______ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
o - MONITORING PERIO EFFLUENT
YEART MO | DAY EAR| MO | D
From| 05 | 02 | 01 Tol 05 | 02 | 28 NO DISCHARGE [XX]

NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%[;ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE P wRARNRAR - kA d i
MEASUREMENT 12
00400 1 0 O haiad Su
EFFLUENT GROSS VALUE 3 : ] et , TMINIMUMZ _
SOLIDS, TOTAL SUSPENDED SAMPLE L2 L) Thhkkhd . hhhidhied ARARARAR
MEASUREMENT 19
00530 1 0 0 b MGI/L
EFFLUENT GROSS VALUE > )
OIL AND GREASE SAMPLE . 19
MEASUREMENT
00556 1 0 0 Y= PERMIT 2 MG/L
EFFLUENT GROSS VALUE ERTSRTR I,
COPPER, TOTAL (AS CU) SAMPLE 19
MEASUREMENT
01042 1 0 O MG/L
EFFLUENT GROSS VALUE TS e i reE R ]
IRON, TOTAL (AS FE) SAMPLE ARRRARAS ARAAARRL . e
MEASUREMENT 19
01046 1 0 O 45T PERMITE b MG/L =1 COMPQOS
EFFLUENT GROSS VALUE FEQUREVEN AN SR
PHOSPHORUS, TOTAL (AS P) SAMPLE hddadoiodabeded RERARRER - 19
MEASUREMENT
00665 1 0 O % Sk whhe MGIL
EFFLUENT GROSS VALUE ) -
FLOW, IN CONDUIT OR THRU SAMPLE RdhAh ARRARNAR PRV .
TREATMENT PLANT MEASUREMENT 03
50050 1 0 0 T4 PERMIT 55 [ REPORT#:: PORT::| MGD
EFFLUENT GROSS VALUE R RN T £ MO A ALY M
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel /4 &I}l{@-ﬂ,% a Q/L’JCI«LC(
J. Randy Douet propery 3:';\“ and ev"a‘luale the lnfonlhr::ion subﬂit:ﬂegéc!t!’ased on n;g' Int’:ulry %l‘ g'ﬁe pe“r‘son or
o syst or a persons responsible for L]
St information. the information subrilied s, 1 the best of my knowledge and belis, e, Principal Envionmental Engineer | 453 g43.6700 | 05 | 03 | 11
e Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
TYPED OR PRINTED 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 Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.

Name ___TVA-SEQUOYAH NUCLEAR PLANT _ DISCHARGE MONITORING REPORT (DMR) (SUBRO1) OMB No. 2040-0004
Address__P.O. BOX 2000
B 1171 e ——— TNOO26450 116 G_] F-FNAL
——____SODDY-DAISY___TN37384 _ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Faclity _TVA-SEQUOYAHNUCLEARPLANT ___
Location HAMILTONGOUNTY _ __ _ _ _—_— ———™ MONITQRING PERIQ EFFLUENT
YEAR |_MO | DAY YEAR | _MO_| DAY
** NODISCHARGE [_]*
. From| 05 | 02 | 01 To}l 05 | 02 | 28
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY| SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERI SAMPLE PrTTTTTS preer— - [rrrr e 1128 | VISUAL
( ™ MEASUREMENT 0 9A 0
01345 1 0 0 P soev 3 . . ER T = 1, SEE;E [:VISUAL
3 o Loy
EFFLUENT GROSS VALUE T =

OIL AND GREASE VISUAL ~SAMPLE e sereaay ryree o | 1728 | VisUAL

MEASUREMENT 94 -
84066 1 0 O 73 PERMITZ 3 | YES=1
EFFLUENT GROSS VALUE ZREQUIREMENT: NO=0

SAMPLE

MEASUREMENT

T 24 gorp e 1 i
25,34 20

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

PG Kot oSO X A X
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |1 Certity 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 personnei le\a‘( 2 Q d
J. Randy Douet properly gather and evafuate the information submitted, Based on my inquiry of the person or LA

|persons who manage the system, or those persons directly responsible for gathering the .

Site Vi . |information, the information submitted is , to the best of my knowledge and bellef, true, Principal Environmental Englneer 423 8436700 | 05| 03 | 11

e Vice President accurate, and completa, | 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)
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 _S__E_(_IU_OX_A_H_ NUCLEARPLANT DISCHABGE MO.NrTORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _PO.BOX2000 __ _ _ . _
o __T(INTEROFFICESB2A) _ —_— TN0026450 117 G F - FINAL
——..__SODDY-DAISY___TN37384 __  __ __ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Faclity__ _TVA- SEQUOYAHNUGLEARPLANT__ _
Location | HAMILTONCOUNTY __ - 1ONITQRING PERIQ EFFLUENT
YEAR| MO | DAY YEAR | MO | DAY
*** NO DISCHARGE el
ATTN: Stephanle A. Howard From| 05 | 02 | 01 | To| 05 | 02 | 28 i ]
NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%‘,QE"“ SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVER SAMPLE P P i TS 5 L2 A2 2T ) ARARRRAR 1128 VISUAL
( ) MEASUREMENT * 0 9A 0
01345 1 0 0 - 'REPORT?:| PASS=0
EFFLUENT GROSS VALUE 5 IMO-TOTAL:| FAIL=1 S
OIL AND GREASE VISUAL SAMPLE hubaiaioledodded bnabdedaidedl hbdddedddd o 0 1/28 VISUAL
MEASUREMENT 94
84066 1 0 0 YES=1 hnd "VISUAEE
EFFLUENT GROSS VALUE d NO=0 )
SAM LE
MEASUREMENT

SAWPLE
MEASUREMENT

SEIPERMIT 30w
?REQUIREMEN

Tergew ¥y

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

Tt PERM!T i

SAMPLE
MEASUREMENT

i

3
ol A

J. Randy Douet
Site Vice President

TYPED OR PRINTED

NAMETITLE PRINCIPAL EXECUTIVE OFFICER (! Certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel /&h‘p & G bL a et 4

{properly gather and evaluate the information submitted, Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted Is , to the best of my knowledge and befief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
Information, including the possibifity of fine and imprisonment for knowing violations.

TELEPHONE

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

423 843-6700 05| 03 | 11

AREA
CODE

NUMBER |YEAR| MO [ DAY

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

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

Page 1 of 1




FLRWIE IEC INMMCZAUUREDD  (IACIUGE F-aciity Name/Location it Different) NATIUNAL PULLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name __ _1_'VA SE_Q-U_O_Y_{\!{_ Nﬁ‘iE_’_\.R ._PLAN_T_I e DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address _P.O.BOX2000 __ _ _  ______ . _ . __ —
— o __ _INTEROFFICESB-2A)___ _ _ _ — — — — TN0026450 118 G F - FINAL
——..—_SODDY-DAISY___TN37384  __ __ __ . ___ _____ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility ___TVA - SEQUOYAH NUCLEARPLANT__ _ __ __ __ __
Location _HAMILTONCOUNTY ____ _ __ __ ___—— — _ MONITQRING_PERIO EFFLUENT
YEAR | MO D YEAR | MO DAY
-~ *** NO DISCHARGE | XX| ***

ATTN: Stephanle A. Howard From| 05 | 02 | 01 | To[ 05 | 02 | 28 .

NOTE: Read instructions before completing this form,

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%’:_ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
OXYGEN, DISSOLVED (DQ) SAMPLE kiR kd ek ARRRRRNE . RRARAAR RARARNAS
MEASUREMENT 19

00300 1 0 0 HRSRA Foves MGIL

EFFLUENT GROSS VALUE

SOLIDS, TOTAL SUSPENDED

00530 1 0 O
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

b2z g2 2223

RN RAR

MG/L

SOLIDS, SETTLEABLE

00545 1 0 O
EFFLUENT GROSS VALUE

Teheddirdid

SAMPLE
MEASUREMENT

L2222 222 ]

b 43222234

ik

FLOW, IN CONDUIT OR THRU
TREATMENT PLANT

50056 1 0 O
EFFLUENT GROSS VALUE

03

i 222422 )

MGD

“SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER (I Certify under penalty of law that this document and ail attachments were prepared under my b . TELEPHONE DATE
direction or supervision in accordance with a systern designed to a that qualified personnel }s{mpw 0( . Q ¢
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 A
. . information, the information submitted Is , to the best of my knowledge and befief, true, Principal Environmental Englneer 423 843-6700 05 03 11
Site Vice President sccurate, and corlel. | am awere thal e aro signifcan penltisfor subfing e SIGNATURE OF PRINCIPAL EXECUTIVE
niormation, Including the possibility of fine & sonment for ng viofations. OFFICER OR AUTHORIZED AGENT AREA
TYPED OR PRINTED el NUMBER YEAR| MO | DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all aftachments hero)
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




