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

December 13, 2004

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 37243-15634

Attention: Mr. Chip Hannah

Dear Mr. Hannah:

SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR
NOVEMBER 2004

Enclosed is the November 2004 Discharge Monitoring Report for Sequoyah Nuclear
Plant. Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,
4 b;phww CNLWWLJ

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 ' 9/1/626
U.S. Nuclear Regulatory Commission

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 TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address POBOX2000 ____ T
o __ (INTEROFFICESB-2A) _ . - TN0026450 101 G F - FINAL
—o———.SODDY-DAISY_ __TN37384 ____ _ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fadilty__ _TVA - SEQUOYAH NUGLEARPLANT__ _ — — — —
Location HAMILTONGOUNTY ____ _ _ _ _————™ = IONITQRING PERIO —r EFFLUENT
YEAR [ M DA
** NODISCHARGE [ | **
. . From Tol 04 | 11 | 30
ATTN: Stephanie A. Howard 04 11 01 0 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. [FREQUENCY SA#;»EE
EX
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
TEMPERATURE' WATER DEG. SAMPLE Aeddrdrdrirird dedkkddodd o L2222 22 RfkhRhdh 21 .6 04 0 20/30 MODELD
CENTIGRADE MEASUREMENT
00010 Z 0 0 ,tl‘-;*,{‘ZPERMr‘r,;’@';@r "My’f‘unn_u whan T T 133 1 POt . n‘.?: DEG. C. A 4CK;;REQ;
INSTREAM MONITORING REQUIREMENT: | riiiy Ay ) o Freniat
TEMPERATURE, WATER DEG. SAMPLE *rraaAy FhhEEaE . ] 04 RCORDR
CENTIGRADE MEASUREMENT
00010 1 0 O 5y EPERMITE 3 sere EP DEG. C. "CKREQ?
EFFLUENT GROSS VALUE }REQUIREMEN 3 ; : i
PH SAMPLE Ak ek h ki Rededddkiet , Lad a2
MEASUREMENT - 7.2 7.5 12
00400 1 0 O hnanin; seea su
EFFLUENT GROSS VALUE
SOLIDS, TOTAL SUSPENDED - 19
00530 1 0 0 see +1007 MG
EFFLUENT GROSS VALUE : LY.
o“_ AND GREASE A drdriedk e a2 a 22223 - Yededrdedrdedede <5 <5 19
00556 1 0 O CARRRRAAR wano R b hh G MGIL
EFFLUENT GROSS VALUE T w2 e s 1o SRRt i el
FLOW, IN CONDUIT OR THRU SAMPLE Py 1490 03 Fhhkhhh . 0 | 30/30 |RCORDR
TREATMENT PLANT MEASUREMENT
150050 1 0 O s« PERMITY 37 REPORT:2| MGD hhh {|RCORDR
EFFLUENT GROSS VALUE DALY MX::
CHLORINE, TOTAL RESIDUAL SAMPLE PP T I 1
MEASUREMENT _
50060 1 0 O rted PERMIT; vl [0 7er aniannna 1 R AR AR AR wikd MGIL
iehes ,
EFFLUENT GROSS VALUE -REQUIREMENT, | vk
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [l Certify under penalty of law that this document and ell attachments were prepared under my - L. . ‘ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel j 7 a“' L(. O MUL C
J. Randy Douet properly gather and evaluats the information submitted, Based on my ':\quiryoflhe personor | X { .
| who the syst or tho! 3 direct! ible for gath the
s ) Information, the Ifarmation subrtited 1s .t te et of ., kneowiodgs o1t ol o, Principal Environmental Engineer | 453 g436700 | 04 | 12 | 10
ite Vice President accurate, and complete. | am aware thal thers are significant penaities for submitiing false SIGNATURE OF PRINCIPAL EXECUTIVE .
TYPED OR PRINTED information, including the possibiity of fine and imprisonment for knowing viotations. OFFICER OR AUTHORIZED AGENT AREA | NUMBER |VEAR| MO | DAY
COD

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

No closed mode operation. The following infections occured: 1. PCL-222 (max. cale. conc, was 0.049mg/L~limit 0.100mg/L) 2. PCL-222/PCL-401 (max. calc. conc. was 0.030mg/L--limit 0.1(50mglL) 3. H-
130M (max. calc. conc. was 0.043mg/L—limit 0.050mg/L) 4. H-130M (low detection leve! analytical method was <0.020mg/L~-limit 0.050mg/L))

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2




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

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
Name TVA - SEQUOYAH NUCLE_I_\_R _ELANT __ DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  _P.O. BOX 2000
—  _ (NTEROFFICESBIA)__ _ TN0026450 101 G| F-FINAL
— ——.SODDY-DAISY___TN37384 __ ___ PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Fadiity__ _TVA-SEQUOYAHNUCLEARPLANT ___ _ __
Location HAMILTONGOUNTY _ _ _ _ _— — ————— IQNITORING_PERIQ . EFFLUENT
. rom P Bt PR~ woosowse (] -
ATTN: Stephanie A. Howard s 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
TEMPERATURE - c' RATE OF SAMPLE dhihhhdd e drdrde e s . whhhdhhh et el it 0 2 62 0 30/30 CALCTD
CHANGE MEASUREMENT :
82234 1 0 O } o *PERMIT;#;¢ 4 | AR AR svie '”""t?'*“"" f DEGC ;'«‘,f CONTIN .
A s S ;'-‘ 20
EFFLUENT GROSS VALUE R'??H"EMFE! A s B : 3 o MR 2 lousY!
TEMP. DIFF. BETWEEN SAMP, & SAMPLE bbbl Jalinialolnaial " baairiaiaial b 1.3 04 0 | 30/30
UPSTRM DEG.C MEASUREMENT )
00016 1 W 0 23 E PERMIT s |7 DEG. C. : cormn- ‘CA
|EFFLUENT GROSS VALUE _REP,E’"SE.,,M,E{NT«J
BORON, TOTAL SAMPLE 19
MEASUREMENT
01022 1 0 O S PERMIT A0 | MG/L
JEFFLUENT GROSS VALUE T
~SAMPLE
MEASUREMENT

5 £ PERMIT e [ oo p

“SAMPLE

3 3'}
REQUlREMENTﬁ '

Rere ot

SAMPLE
MEASUREMENT

75 PERMIT 277 |-
:REQUIREMENT ;

S ATl I

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

X TELEPHONE DATE
rection or supervision in accordance with a system designed to assure that qualified personnel le ( (Q, a (l Fa) d
J. Randy Douet properly gather and evl:l:ate the information submitted. Based on my inquiry of the person or 1P an )
persons who manage the sysiem, or those persons directly responsible for gathering the '
Site Vice President information, the information submitted Is , 1o the best of my knowledge and belief, true, Principal Environmental Engineer 423 8436700 | 04 | 12 | 10
Ite Vice Fresiden wmn!o. an:‘gompleto. Iam u::m that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
lormation, including the possibility of fine and imprisonment for knowing violations,
TYPED OR PRINTED - OFFICER OR AUTHORIZED AGENT G%EDIE NUMBER YEAR| MO DAY
COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all attachments here)

CCW data for November 2004 is attached.
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CCW TRENCH

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

11/01/2004 1230 <0.5mg/L 11/02/2004 1416 CVS EPAB8015B

CCW CHANNEL

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

11/01/2004 1225 < 0.5 mgl/L 11/02/2004 1339 CVS EPAS8015B




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

Name ___TVA - SEQUOYAH NUCLEAR PLANT

Address_ P 0. BOX 2000

ATTN: Stephanie A. Howard

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

TN0026450 101 T
PERMIT NUMBER DISCHARGE NUMBER
JONITORING PERIOQ
YEAR| MO | DAY YEAR| MO | DA
From( 04 | 11 | 01 | To| 04 | 11 | 30

MAJOR Form Approved.
(SUBR 01) OMB No. 2040-0004
F - FINAL

BIOMONITORING FOR OUTFALL 101

EFFLUENT

** NODISCHARGE [ | **
NOTE: Read instructions before completing this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION O, TFREGUENGY] SAWPLE
AVERAGE MAXIMUM UNTTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
[C25 STATRE 7DAY CHR SAMPLE e e - >100 v T 23 | 0| 1/0 |comPOS
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 55 PERMIT -2 = 2ile AL AR RARR L iy in:nnw PR 7| PERCENT] 4
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PIMEPHALES MEASUREMENT
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SAMPLE
MEASUREMENT

T2 PERMIT;
{REQUIREMENT-. |}

B g R i

SAMPLE
MEASUREMENT

SAMPLE

SAMPLE
MEASUREMENT

’, l; W R

J. Randy Douet
Site Vice President

TYPED OR PRINTED

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |l Cmfy under penalty of aw that this document and all attachments were prepared under my.
direction or supervision In accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
[persons who manage the system, or those persons directly responsible for gathering the
linformation, the information submitted is , to the best of my knowledge and betief, true,

accurate, and complete. | am aware that there are significant penatties for submitting false
linformation, including the possibility of fine and imprisonment for knowing viotations.

Alphane Q. :Umdwd

Principal Environmental Engineer - 423

TELEPHONE DATE

843-6700 04 12 | 10

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA NUMBER |YEAR| MO [ DAY

CODE

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

Toxicity was sampled November 7-12, 2004. Report is attached.

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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December 8, 2004
Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, NOVEMBER, 2004

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 November 7-12, showed no
toxic effects to fathead minnows or daphnids. The resulting IC,5 values for both species
were > 100 percent. Exposure of fathead minnows and daphnids to intake samples resulted
in no significant differences from controls during this study period.

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 and UV treated
samples was not sufficient to jeopardize statistical validity.

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
CEB 3A-M

Attachment

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

SQN November 2004M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION / EXECUTIVE SUMMARY

Report Date: December 8, 2004

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): 1531.8

6. Receiving Stream: Tennessee River (TRM 483.6)
7. 1Q10: 3491.1

8. Outfall Tested: 101

9. Dates Sampled: November 7-12, 2004

10.  Average Flow on Days Sampled (MGD): 860, 870, 873, 874, 868, 877

11. Pertinent Site Conditions: H-130M was injected from November 9-12, 2004. The dates
and times for the H-130M injection are in the following table. See Appendix B for
complete additional chemical application information during the sample collection
period.

Date/Start Time Date/Ending Time
(ET) (ET)
11/09/2004 1000 | 11/12/2004 1800

Injection Location

Essential Raw Cooling Water (ERCW)
Train A

12. Test Dates; November 9-16, 2004

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: 1C,s =43.9%

17. Test Results: Qutfall 101: Pimephales promelas: 1C3s > 100%
Ceriodaphnia dubia: 1Cys > 100%

UV treated Outfall 101: Pimephales promelas: 1Cas > 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 November 7-12, 2004, showed no toxic
effects to fathead minnows or daphnids. The resulting I1C;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,
insignificant mortality occurred in minnows exposed to non-treated and UV treated
samples, suggesting that pathogenic bacteria were not present.



METHODS SUMMARY

Samples:

1. Sampling Point: Outfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date . Date
(MM/DD/YY)) | (MM/DD/YY) | Armival | Initial | (MM/DD/YY)
Sample Time (ET) Time (ET) Temp. | TRC* Time (ET)
ID Collected Received - (°0) (mg/L) Used By
11/07/04 0830 to A 11/09/04 1340
101 11/08/04 0730 | 11/08/041350 | 247 1 <010 | 13/16/04 1307
[ 11/07/04 0801 to 11/09/04 1340
Intake Tegloaoror | 11/08/04 1350 35 | <010 | 10
11/09/04 0846 to ; 11/11/04 1252
o1 11/10/04 0746 | 11/10/04 1337 1471 <010 1 13/12/04 1400
11/09/04 0816 to 11/11/04 1252
Intake | “y;/10/04 0716 | 11/10/04 1337 L1 <010 1 41/12/04 1400
; 11/13/04 1332
101 1 }/11/1/2% fgggf 11/12/04 1225 211‘ <0.10 | 11/14/04 1326
' 11/15/04 1350
11/13/04 1332
| 1171104 0729 10
Intake | 10 doens) | 11/12/04 1225 1.0 | <010 | 11/14/04 1326

11/15/04 1350

*TRC = Total Residual Chlorine
tSamples were collected in two 2.5 gallon cubitianers. Temperature was measured in each cubitianers
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.

Aliquots of Outfall 101 and Intake samples were UV-treated

through a 40-watt Smart® UV Sterilizer (manufactured by
Emperor Aquatics, Inc.) for 2 minutes.




Pimephales promelas Ceriodaphnia dubia
Test Organisms:

1. Source: Agquatic BioSystems, Inc. In-house Cultures
2. Age: 22.0-23.5 hours old <24-hours old
Test Method Summary:
1. _ Test Conditions: Static, Renewal Static, Renewal
2. Test Duration: " 7days Until at least 60% of control
females have 3 broods
3. Control/ Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
Water Water
4. Number of Replicates: 4 10
5. Organisms per Replicate: 10 1
6. Test Initiation: (Date/Time)
Outfall 101 11/09/04 - 1322 ET 11/09/04 - 1340 ET
UV Treated Outfall 101 11/09/04 - 1310 ET
7. Test Termination: (Date/Time)
Outfall 101 11/16/04 - 1300 ET 11/16/04 - 1253 ET
UV Treated Outfall 101 11/16/04 - 1318 ET
8. Test Temperature: Outfall 101: Mean = 24.7°C Mean = 25.0°C
(24.2 - 25.4°C) (24.5 - 25.3°C)

Test Temperature: UV-Treated Outfall 101:  Mean =24.9°C
(24.2 - 25.4°C)

9. Physical / Chemical

Measurements:  Alkalinity, hardness, total residual chlorine, and conductivity were
measured at the laboratory in each 100% sample. Daily temperatures were

measured in one replicate for each test concentration. Pre- and post-
exposure test solutions were analyzed daily for pH and dissolved oxygen.

10. Statistics: Statistics were performed according to methods prescribed by EPA
using ToxCalc version 5.0 statistical software (Tidepool Scientific

Software, McKinneyville, CA).




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

1.

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

(Genus species)

(Type / Duration)

Conducted November 9-16, 2004 using effluent from Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
10.98% 100 100 100 100 100 100 100

22.0% 100 100 100 100 100 100 100
43.9% 100 100 100 100 100 100 100 -
72.0% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100
Intake 100 100 100 100 100 100 100
Test Solutions Mczan llj.rtheightt) (r;g)
o replicate number
(% Effluent) 7 > 3 7 Nean
Control 0.571 0.556 0.618 0.546 0.573
10.98% 0.661 0.669 0.694 0.599 0.656
22.0% 0.658 0.520 0.533 0.600 0.578
43.9% 0.696 0.655 0.658 0.623 0.658
72.0% 0.626 0.635 0.607 0.525 0.598
100.0% 0.600 0.558 0.582 0.638 0.595
Intake 0.629 0.644 0.662 0.606 0.635

ICy5 Value: > 100%
Permit Limit: 43.9%

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

Permit Limit; 2.3 TUc

Calculated TU Estimates: <1.0 TUc*

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




2.

Results of a

TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)
Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.

(Genus species)
Conducted November 9-16, 2004 using effluent from Outfall 101.

(Type / Duration)

Percent Surviving

Test (time interval used — days)

vemeen| 1| 2] 3| 4| 5| 7
Control 100 | 100 [ 100 | 100 | 100 | 100 100
10.98% 100 | 100 | 100 | 100 | 100 | 100 100
22.0% 100 100 100 100 100 100 100
43.9% 100 | 100 | 100 | 100 | 100 | 100 100
72.0% 100 |} 100 | 100 | 100 | 100 | 100 100
100.0% 100 | 100 | 100 | 100 | 100 | 100 100

Tt Solutons R Coaneat ke

1121314156178 9]10]Mean

Control 2827 (33271293029 (31]31]31]296
10.98% 34|31 (33|34 {32[31{28|27]29]31]310
22.0% 34132 {33(33{33]36{27|29{33(29] 319
43.9% 32131 134|134 (32[34]35]31]30](32] 325
72.0% 38133 137133133]35/37/32)34]/35] 347
100.0% 30) 34 {35]31]36]33]307]35]31]36] 33.1

1Cy5 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/LCso: TUc = 100/ ICas




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2. Resultsofa  Ceriodaphnia dubia Chronic/ 7-day Toxicity Test.
(Genus species)

(Type / Duration)

Conducted November 9-16, 2004 using water from Intake

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[3J4]5]6]718]97]10]Mean
Control 29134 127129128 129{29)26]32]30¢]293
Intake 28129 | 29 [ 28 (25127 |27 |28 | 28| 31| 28.0

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

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

Calculated TU Estimates: <1.0 TUc*

Permit Limit: N/A

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




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

3. Results of a

Pimephales promelas Chronic/ 7-day Toxicity Test.

(Genus species)

(Type / Duration)

Conducted November 9-16, 2004 using effluent from UV Treated Outfall 101.

Test Percent Surviving
Solutions (time interval used — days)

(% Effluent) 1 2 3 4 S 7
Control 100 | 100 | 100 | 100 98 98 98
10.98% 100 | 100 100 100 | 100 100 100
22.0% 100 | 100 | 100 | 100 | 100 [ 100 100
43.9% 100 100 | 100 100 | 100 100 100
72.0% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100

Intake 100 | 100 | 100 | 100 | 100 100 100

Test Solutions Mean D.ry Weight (mg)

(% Effluent) . (replicate number)

1 2 3 4 Mean
Control 0.613 0.686 0.677 0.569 0.636
10.98% 0.685 0.617 0.597 0.679 0.645
22.0% 0.604 0.679 0.649 0.652 0.646
43.9% 0.516 0.514 0.666 0.668 0.591
72.0% 0.592 0.639 0.666 0.715 0.653
100.0% 0.715 0.611 0.560 0.754 0.660
Intake 0.637 0.694 0.734 0.661 0.682

ICy5 Value: > 100%

95% Confidence Limits:
Upper Limit: NA

Lower Limit: NA

Calculated TU Estimates: < 1.0 TUc*

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

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

| Species Date Time | Duration | Toxicant | Results (IC3s)
Pimephales promelas November 9-16, 2004 1238 7-days KCl 0.54 g/L
Ceriodaphnia dubia November 2-9, 2004 1230 | 7-days NaCl 1.06 g/




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant EMuent (SQN), Outfall 101, November 9 -16, 2004,

Test Sample 1D Temperature (°C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance]  Alkalinity Hardness Total Restdual
Initial Final Initial Final Initial Final (umhos/em) | (mg/L CaCOy)} (mg/L CaCO,)| Chlorine (mg/L)
Control 249 24.6 7.9 7.5 8.05 7.86 298 62 85 -
247 - 2531243 - 249] 78 - 80 ] 69 - 80 (798 - 812|772 - 796 293 - 306 61 - 63 83 - 89 - -
10.98% 24.9 245 " 19 7.5 8.08 7.83 285 - - -
v 247 - 2531243 - 248] 78 - 80 ]| 69 - 79 |799 - 8.145] 765 - 794 280 - 290 - - - - - -
§ 2, 249 24.5 8.0 7.5 8.08 7.82 270 - - -
5] 248 - 2511242 - 2471 77 - 82 ) 68 - 80 | 802 - 8.13]|7.66 - 794] 262 - 283 - - - - - -
,j'; 43.9% 249 244 8.0 74 8.05 7.80 233 - - -
< ) 246 - 252|242 - 247| 77 - 82| 68 - 80 |801 - 809|766 - 793|225 - 38| - - - - - -
'§, % 24.9 24.5 8.0 74 8.01 7.78 189 - - -
E 245 - 2531242 - 247) 77 - 82| 69 - 80 | 797 - 804|764 - 791 181 . 194 - - - - - -
& 100% 249 24.5 7.9 74 7.96 7.76 145 52 57 <0.10
244 - 254|243 - 2491 77 - 82 |1 70 - 791792 - 801|762 - 7.86] 139 - 150 51 . 53 54 - 5 |<010 - <0.10
Intake 25.0 245 7.9 7.5 7.99 7.76 142 51 : 57 <0.10
247 - 253|243 - 247} 78 - 82 ] 71 - 801793 - 803|762 - 786 135 - 146 50 - 51 54 . 59 | <010 . <0.10
Control 25.0 250 19 79 8.05 8.00 298 62 85 -
247 - 2521248 - 252| 78 - 80 | 78 - 81 | 798 - 8121789 - 808 293 - 306 61 - 63 83 . 89 - -
10.98% 249 25.0 79 19 8.08 8.01 285 - . -
a 247 - 2531247 - 2531 78 - 80| 77 - 821799 - 815]7.94 - 807 280 - 290 - - - - - -
-_é: 2% 249 249 8.0 79 8.08 8.0.1 270 - - -
: 247 - 2510247 - 2511 7.7 - 821 77 - 82 1802 - 813|795 - 807 262 - 283 - - - - - -
'_E 43.9% 249 249 8.0 7.9 8.05 8.01 233 - - -
& 248 - 2531247 - 251) 77 - 82} 78 - 82 | 801 - 809] 794 - 8061 225 - 238 - - - - - -
3 % 249 25.0 8.0 8.0 8.01 7.99 189 - - -
8 246 - 2531248 - 253} 77 - 82| 78 - 82 )]797 - 804] 791 - 805] 181 - 194 - - - - - -
100% 25.0 25.0 19 79 7.96 796 145 52 57 <0.10
245 - 2521247 - 2531 77 - 82| 77 - 82 ]1792 - 801788 - 803 139 - 150 5t . 53 54 . 59 |<0.10 - <0.10
Intake 249 250 7.9 19 7.99 7.93 142 51 57 <0.10
245 - 252(247 - 252| 78 - 82} 7.7 - 81 1793 - 803}78 - 801 135 - 146 50 - S1 54 . 59 |<0.10 - <0.10
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 247 242 254
Ceriodaphnia dubia 25.0 24.5 25.3




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mcan Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-Treated

Qutfall 101, November 9-16, 2004.

Test Sample ID Temperature "C) Dissolved Oxygen (mg/L) pH (S.U.) Conductance
Initial Final Initial Final Initial Final (umhos/cm)
249 24.7 7.9 7.5 8.09 7.82 302
Control
248 - 2531243 - 251 78 - 81 | 69 - 81 {804 - 815)7.66 - 7.95) 285 - 310
10.98% 25.0 24.7 7.9 7.5 8.08 7.80 284
9 247 - 2531243 - 250} 7.7 - 82| 7.0 - 81 | 801 - 8.12]|7.66 - 7.96| 269 - 295
§ 229, 25.0 24.6 7.9 7.5 8.07 7.80 270
§ 247 - 2541242 - 2491 77 - 82| 69 - 82 |7.99 - 812 7.64 - 7.96] 262 - 284
by 43.9% 25.0 24.7 7.9 7.5 8.05 7.78 237
% ) 248 - 2531243 - 249| 77 - 82| 69 - 82 | 798 - 81217.63 - 794 233 - 240
Té, 73% 25.1 24.6 7.8 7.4 8.01 7.75 192
B 248 - 2541242 - 249 75 - 82| 68 - 82 |794 - 805} 759 - 792} 187 - 194
n 100% 25.1 24.8 7.8 7.4 7.97 7.76 146
247 - 2541244 - 249} 76 - 82| 7.1 - 81 |790 - 8.02]7.64 - 7.88} 139 - 152
Intake 25.0 24.7 7.9 7.3 7.99 7.73 145
249 - 2521242 - 249 77 - 82| 70 - 81 |792 - 8081} 7.57 - 7.89| 141 - 149
Overall temperature (°C) Average Minimum  Maximum
Pimephales promelas 24.9 24.2 254
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 7-12, 2004, showed no toxic effects to fathead
minnows or daphnids. The resulting ICys values, for both species, were > 100 percent.
Exposure of fathead minnows and daphnids to intake samples resulted in no significant
differences from controls during this study period.

Fathead minnows were also exposed to UV treated Outfall 101 and intake samples since fish
pathogens present in intake water have been the suspected cause of interference (anomalous dose
response and high variability among replicates) in previous toxicity testing at Sequoyah. At the
time this study was conducted, insignificant mortality occurred in minnows exposed to non-
treated and UV treated samples, suggesting that pathogenic bacteria were not present.
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Appendix A
ADDITIONAL TOXICITY TEST INFORMATION

SUMMARY OF METHODS

1. Pimephales promelas

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

QOUALITY ASSURANCE

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

REFERENCE TOXICANT TESTS (See Appendix D for control chart information)
1. Test Type: 7-day chronic tests with results expressed as IC,s values in mg/L KClI or NaCl.

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

3. Dilution Water Used: Moderately hard synthetic water.

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

13
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Sequoyah Nuclear Plant Biomonitoring
November 7-12, 2004

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 - November 12, 2004

Date

<42 | Towerbrom

7PCL2225| PCLA0I | CL-363 ] Cuprostat- |H-130M
» mg/LVE, mg/L “mg/L*| PF .mg/L-.
TRC  |:zPhosphate ;| Copolymer | DMAD | mg/L | :Quat’.

AT DAL Azole LA

- - L - - * - - -t

03/12/1998
03/13/1998] .
03/14/1998) - -
03/1571998 ;
03/16/1998
03/17/1998
03/18/1998] 2

09/08/1998]
09/09/1998|
09/10/1998]
09/11/1998
09/12/1998| s
09/13/1998]:
09/14/1998 | <7
02/22/1999] i
02/23/1999
02/24/1999 |5:5%%0.,00
02/25/1999 | #35:0.01

02/26/1999 | 5%0.008 %
02/27/1999 |
02/28/1999 ] 4%
08/18/1999] %

08/19/1999}
08/20/1999 £
08/21/1999
08/22/1999
08/23/1999|
08/24/1999




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

March 12, 1998 - November 12, 2004

Date ;.. Sodium . .|Towerbrom| -PCL-222 | PCL-401 |.CL-363 | Cuprostat- | H-130M
: ' mg/l | mgLi mg/L - mg/L7. PF mg/L
TRC ~Phosphate "] Copolymer mg/L | Quat .
. Azole |
01/31/2000] 4 <0.002 0.009
02/01/2000 0.011 0.028
02/02/2000] 0.028 0.009
02/03/2000): 0.008 0.009
02/04/2000 0.006 0.009
02/05/2000 <0.002 0.009
02/06/2000] « <0.002 0.009
07/26/2000] ; <0.0057 0.019
07/27/2000] " 0.019 0.019
07/28/2000 0.0088 0.018
07/29/2000 <0.0088 0.019
07/30/2000] . <0.0076 0.019
07/31/2000] % <0.0152 0.019
08/01/2000] Fr <0.0141 0.019
12/11/2000| 5 0.0143 0020  15:0.005:1 -
12/12/2000| 3 0.0092 0020 5000551 -
12/13/2000 <0.0120 0020 | : -
12/14/2000| 3 <0.0087 0.020 -
12/15/2000 0.0120 0.020 -
12/16/2000|% <0.0036 0.020 -
12/17/2000} <0.0036 0.020 -
08/26/2001| 0.017 0.021 -
08/27/2001 | 5355 <0.0096 0.021 -
08/28/2001 |745% <0.0085 0.021 -
08/29/2001 | LT 5% <0.0094 0.020 -
08/30/2001 |55 <0.0123 0.021 -
08/31/2001 | 3isdA <0.005 0.020 -
11/25/2001 | &% <0.0044 - -
11/26/2001 |58 <0.0119 0.02 -
11/27/2001] 3 0.0137 0.019 -
11/28/2001|* <0.0089 0.019 -
11/29/2001| " 0.0132 0.02 -
1173072001 - - <0.0043 0.02 -
12/09/2001] - <0.0042 . -
12/10/2001 <0,0042 - -
12/11/200% <0.0104 - -
12/12/2001 % 0.0128 0.02 -
12/13/2001| % <0.0088 0.02 -
12/14/2001 | ¥ 0.0134 0.02 -




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria and Mollusks,
During Toxicity Test Sampling, '
March 12, 1998 - November 12, 2004

Date _Sodium -, | Towerbrom | . PCL-401 Cuprostat-
“Hypochlorite- | mg/L | mg/L PF
.mg TRC Copolymer mg/L

: A Azole
01/02/2002| <0.0079 0.02 -
01/03/2002}" <0.0042 0.014 -
01/04/2002] : 0.0124 0.014 -
01/05/2002§ . <0.0042 - -
01/06/2002]: <0.0042 - -
01/07/2002} < 0.0089 0.014 -
02/24/2002 <0.004 - -
02/25/2002 <0.004 0.023 -
02/26/2002}: 0.0143 0.023 -
02/27/2002| i ym <0.0041 0.023 -
02/28/2002 | e <0.0041 0.008 -
03/01/2002 2 <0.0041 0.008 -
05/05/2002| % - - -
05/06/2002: - 0.02 -
05/07/2002| - 0.02 -
05/08/2002 - 0.019 -
05/09/2002{ - 0.02 -
05/10/2002] & - 0.019 -
08/04/2002] . <0.0058 - -
08/05/2002 33 <0.0058 0.018 -
08/06/2002 | 2t 0.0092 0.018 -
08/07/2002f :£: <0.0107 0.019 -
08/08/2002 | %5 <0.0061 0.019 -
08/09/2002 |7t sxiiad = 0.0152 0.018 -
10/06/2002 } 12855 5 <0.00497 - -
10/07/2002 | 3% 0.0153 0.018 -
10/08/2002 | <0.0092 0.018 -
10/09/2002| 4 0.0124 0.018 -
10/10/2002}. 0.0134 |4 -0.018 -
10/11/2002]: <0.0042 |¥#:%0. 0.018 -
01/12/2003| 3 <0.0035 | g - -
01/13/2003| Ex it <0.006 |i9:0.0: 0.019 -
01/14/2003 |53 <0.0118 |ZR40.0 0.020 -
01/15/2003}3 <0.0063 ,;9‘2',’ .0: 0.020 -
01/16/2003|: <0.0034 . 0.020 -
01/17/2003 <0.0034 |%¥:%0.0 0.009 -
04/06/2003 | <0.0073 - -
04/07/2003| . <0.0189 0.021 -
04/08/2003} ; <0.0117 0.021 -
04/09/2003 <0.0139 0.021 -
04/10/2003] ;.. <0.0113 0.021 -
04/11/2003 <0.0073 0.022 -




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 - November 12, 2004

Date Towerbrom PCL-401 |:CL~363.] Cuprostat- |[H-130M
mg/L mg/l.  img/Li|  PF [Fmg/Lt
TRC Copolymer | DMAD | mg/L | “Quat .
] Azole e
06/15/2003 <0.0045 -
06/16/2003 <0.0037 0.020
06/17/2003 <0.0048 0.014
06/18/2003| . . <0.0048 0.014
06/19/2003 . <0.0085 0.020
06/20/2003 <0.0048 0.020
08/03/2003 <0.0050 -
08/04/2003 <0.0050 0.020
08/05/2003 <0.0051 0.020
08/06/2003 | <0.0084 0.020
08/07/2003 0.0129 0.020
08/08/2003 0.0153 0.020
10/05/2003 <0.0043 0.020
10/06/2003 <0.0043 0.020
10/07/2003 <0.0090 0.020
10/08/2003 <0.0106 0.020
10/09/2003 |5 0.0181 0.022
10/10/2003 | 3% 0.0183 0.024
02/01/2004 |33 0.0093 0.009
02/02/2004 | 53t <0.0034 0.009
02/03/2004 | 552 <0.0034 0.009
02/04/2004 )% 0.0124 0.009
02/05/2004 % <0.0034 0.009
02/06/2004| & 0.0105 0.009
05/04/2004 <0.0123 0.019
05/05/2004 <0.0144 0.014
05/06/2004| ¢ <0.0146 0.013
05/07/2004 | %55 0.0227 0.020
05/08/2004 | &% 0.016 0.021
05/09/2004} & <0.0104 0.020
07/04/2004 [ 2x 0.0217 0.019
07/05/2004] * <0.0085 0.020
07/06/2004 <0.0077 0.020
07/07/2004] 0.0252 0.019
07/08/2004] ° 0.0223 0.019
07/09/2004} .- -. 0.0182 0.020




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

March 12, 1998 - November 12, 2004

Date Towerbrom | - PCL-222-.| PCL-401 | CL-363 ‘| Cuprostat- | H-130M
mg/L ©omg/L mg/L " mg/L¥ PF
TRC .Phosphaté | | Copolymer | DMAD | mg/L
T . 1 Azole
11/07/2004: <0.0187 0.014 -
11/08/2004 | 52 <0.0192 0.030 -
11/09/2004]. <0.0233 0.016 -
11/10/2004 <0.0149 0.016 -
11/11/2004): <0.0149 0.017 -
11/12/2004 <0.0253 0.017 -
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Sequoyah Nuclear Plant Biomonitoring
November 9-16, 2004

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of _3
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot Street. - FedEx UPS  Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
General Comments:
Facility Sampled: Sequoyah NP 28801
3 Custody eeado wdocd. Somplas
NPDES Number: TN0026450 Phone:  828-350-9364 ..“.:ﬁ i gyod condiion,
. Wl
Collected By: Wanda Allen Fax: 828-350-9368 d[
Field Identification/ | Grab/Comp. Collection Date/Time Container Flow )
Sample Description Number & - | (MGD Rain Event?
Volume ) (Mark as Appropriate)
Date Time ; If Yes, Ne Trace
: Inches
SQN-101-TOX Comp 11/7/04 -11/8/04 | 0§30 A 130 2 (2.5gal) NA Ve
SQN-INT-TOX Comp 11/7/04 -11/8/04 0{0}/ 1(25gal) | NA v
o
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time i
Wanda Allen 11/8/2004 Express Courier 11/8/2004
g / b}
Wendte_Lioler— i L2 ALz e, 676
. . v
Express @m - 11/8/2004 ETS 11/8/2004
7 I e S

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




BIOMONITORING CHAIN OF CUSTODY RECORD Page 2 of_3 _

Client: TVA Environmental Testing Solution, Inc, | Pelivered By (Circle One):
P.O. Number: N/A Asheville, NC . Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments: 4
NPDES Number: TN0026450 Phone:  828-350-9364 Ascamed, &0 condition - d ,u......n_.
Collected By: Wanda Allen Fax: 828-350-9368
Field Identification/ | Grab/Com Collection Date/Time - Container | Flow .
Sample Description p. Number & | (MGD) Rain Event?
(Mark as Appropriate)
Date Time If Yes, No Trace
; . Tnches
SQN-101-TOX Co 11/9/04-11/10/04 |08 77 2 (2.5gal NA
SQN-INT-TOX Comp | 11/9/04 -11/10/04 08!6/0 2l 1(2.5gal) NA v
Sample Custody — Fill In From Top Down
Relinquished By (Signature): Date/Time . o . Reccived By (Signature): Date/Time
Wanda Allen '11/10/2004 Express Courier 11/10/2004
M . . .a . ‘\
Express Courier bp Q) é é \>‘ 1111072004 , 181 TS g / ' 11/10/2004
p ve; gv& O% K1 B :—C/ﬂ} M_J i‘/ M !337

Instructions: Clients should fill in all areas except those in the “Laboratory Usc™ block. Biomonitoring samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each
sample is 36 hours from the time of collection. Therefore, please collect and ship in such a way that the laboratory will receive the samples with ample time to initiate testing within that time frame.

Samples shipped overnight on Friday via FedEx or UPS must be marked for Saturday delivery or they will not arrive until the following Monday.

L c vy
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BIOMONITORING CHAIN OF CUSTODY RECORD Page_3__of _3

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

P.O. Number: N/A Ashville, NC Otter (specify): Express Couricr

. . 80 General Comments:
Facility Sampled; Sequoyah NP 28 1 Jﬂﬂfdf— ///7,,&/ WMC—/‘/f
NPDES Number: TN0026450 Phone:  828-350-9364 T THE Bo77orn DUE 7 4 /‘/D
FFAFUSER
. . 828-350-9368 ?ﬂ/ﬁ/ /7//0 y9/{
Collected By: Wanda Allen Fax 8-350-9 2 EVEL a,[eyv//lt/d
NN
Field Identification/ | Grab/Comp Collection Date/Time Container Flow
Sample Description . Number & | (MGD) RainEvent? b EAUpAME e
Volume (Mark as Appropriate)
Collected
Date ~ Time IfYes, | No [ Trace
Inches
SQN-101-TOX Comp | 11/11/04 - 11/12/04 077 2(2.5ga) | NA
SQN-INT-TOX Comp 11/11/04 - 11/12/04 0727 1(25gal) |- NA
06ty CL v” M A
Sample Custody — Fill In From Top Down + Cu.JolL( 2alo inteed. S, ancowed
Relinguished By (Signature): Date/Time Received By (Signature): - gt Date/l‘xm@j‘m
Wanda Allen 11/12/2004 Express ouner 11/12/2004
4 |l

Express Couri f &J g.é - 1171212004 ,

xpress Courier &~ &E s f_,\m / 2o

B LR P2

Instructions: Clients should fill in all areas except those in the “Laboratory Use” block. Bibméhitoﬁxfg samples are preserved by storing them at 6°C and shipping them in ice. The hold time for each
sample is 3§ 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 ovemight 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.

Page 1 of 6

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

Client: TVA

Facility: Sequovah Nuclear Plant - Non-treated

NPDES #: TN 0026450

Project#: __ 15673
Dilution preparation information: Comments:
Dilution prep (%) 10.98 .22 439 7 100
Effluent volume (mL) 274.5 550 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: 22 30 23S lopes ol Randomizing template: | rzeen)
Date and times organisms | 11-02-0d  1HOO 7O 1S30 Incubator number:
were bom between: ' - 3D
Organism source: ABS BATTH  1-68-04 Artemia lot number: BSI0SS
Transfer bowl information: | pH = Temperature=  °C | Total drying time: 2-HoS
1.4& 24.0 Date / Time in: -torot| | 1220
Average transfer volume: 0 Date / Time out: W-1-64] 1330
C a4.5 Oven temperature: LC
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Sample numbers Analyst
feeding feeding time renewsl, or batch used used
time termination time MHS
° Inoeod | —% | W amtd | wos-od |odipeo loz| o
! 11.10.04 08s0 S0 124l n-o1-od | o4uipp.oll .02 (\\‘
2 o | 0900 | isos 1230 - | n-a-od |aquto.or).08 | 4
3 209 | oy | 1s22 Jzad 133 worod o imo.o].08 | 4
¢ o3y | ace | iS00 1233 | ycred [odiiz-olfoe | o f&
5 hiadod | oenq | vsoe 1240 teiz-od |odmz.on [.o2 | Kek
$ |lusof | o8so | vsoo 1234 ez-od  [odinz.on J.o2| KEK
7 Wle.od  bESREESES RS 1300 [Rgiisnmaedaanniioant]  Kek
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07 $20% 7-day LCs pd
Average weight per initial larvae: 0.513 [Vi@siwdusesr 4| NOEC 1007,
Average weight per surviving larvae: | 0.913 2 0.25 mg/larvac LOEC 21007
ChV > 1007
ICys 210870




Environmental Testing Solutions, Inc. Page 2 of 6

Species: Pimephales promelas Date: _/[-03-04

Client: TVA / Sequoyah Nuclear Plant - Non-treated

Survival and Growth Data

Day CONTROL ' 10.98% ‘ 22%

A B C D E F G H 1 J K L
0

10 1)jo [/6 [10] 1010 [1t0 | 010 | 0] Lo |20
! fio{molicjiolw il O] |10
2 1010 |10 |1o] o) 10|10 |0 Jie |10l 0
3 |l lwolwol liw|wnlo] olwo]o
y :

fo |10 |10 o J o [#0 [1O0 | 5] /0] 10 |10 /6
5 /O] Io| IO n‘c:- oo jto 1o ID|I0 IO

\

6 o |/olmc|lioc]wliolwlicliolio]io]mw
7 N ISH [ist\

0 | ol L o0 |10 ]l0] 10|00 L0

A = Pan weight (m

Tray color code:: [ )

Avalyst: LAY BEAKER | o O \\x.\d"

X % % AR
B =Pan + Larvae welght ” ’ :
(mg)
Anilyst: Cﬂi 1‘0/\ 1;).4’0 1,\3'4, ‘900‘\ ,boﬂ'q 1'\."‘, ,z/\']/w 1\.\’\ m }\q y{Kﬂ\%

Larvae weight (mg)=~A-B

> NS I R BRI P I
& < | \g\ b | l,fv & v

Weight per Initial number \ & " . o AN g?‘ ‘:% K o? &
of larvae (mg) \o A\ \ v o ©
- VN - BT ) 5 5

C/ Initial number of larvae & o’ o D[? 0!}’ 0‘.\9 o o o 0" o . o

Average Percent
welght per reduction
initial fromcontrol | 0.3 ) 0. LSk - \4-5‘7‘ 0518 -0 .qo7°
number of (%)
{ larvae Sms)

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

Comments:




tnvironmental ‘L'esting Solutions, Inc.

Page 3 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated

Date:

[1-09-64

Survival and Growth Data

Day 43.9% 72% 100%
M N 0 P Q R S T U \4 w X
0
[O116 ol oo olo)r8|/8 /0] /%
' 10| o] wolwl||w|w|io]w|ol|o]o
2 iolio|wolio|mwo|io o |iv]wo|io] ol
3 /o || fio|o|w]io]o])nle|o]0
4 . '
{016 {16 |4 |10 |io |70 /o |lo [ | »
s wlwoflwolwliolw]|w|wlio|iofn |0
¢ 10 {10 {10 10] tolto|to|iof10]|elmn |10
7 -4
o | ol1o ]| 10 0] o] solro | v po| 0
# - Pan'welilét (mg)
ray color code:: v 1, 1,
Analyst: RO il RGO RS RN NS P g RE A R PR Y
B =Pan + Larvae welght ]
(mg)
Aunalyst: _CA_3__ 'L\‘,b’b 20?\\ 1’\_!\00 1'\'\\ ZD%‘D 1\7’5 1'\.\0 1’0'6'\ o) 1),0"\0 "poa, 1\?),5
Larvae weight (mg)=A-B o ,g,
N | &S q, vl b A ) 14
v |v | \’{7 v o | 6& ué) 5 | |
Weight per Initial number
flarvae (mg) . o 5 A & % .V 'b%
:Cllnlthl number of larvn.e 0\3‘\0 0.\? 0\;3’ oy oy'\’ 0\.2’ b\.P 0,?'0 0\9@ 06(5 D‘? #o”
Average Percent ]
;;::lg:;t per ;:::\cct::onntrol 0. LsSe -4.9% 0.5‘*8 - 4-5.70 0 525 - 5'8.7'
number of (%) -
larvae (mﬂ

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: 9\

Comments:




Environmental Testing Solutions, Inc.

Page 4 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date: //-09-04
Survival and Growth Data
Day 100% Intake
Y Z | AA | BB
0
10 110 | /o |0
1
/o [10 | /0|70
2 10| 1o0|10]10
3
/o170 |10 | /0
p) ‘
o {fo |10 /o
5 nlioliolo
6 1010 |10 |I1I0D
7 Jo |0 |10 |0
B Ae=Pan welght (mg o) :
Tray color code:: & 4
Analyst: () GEAKEE \b‘QQ) \6-6'0 ‘;\.11' \&'%
B = Pan + Larvae weight
(mg)
Analyst: CM z\”bﬁ 4}\60 q/\:b‘\ ,’P‘.xb
Larvae weight(mg)=A~-B
Dy
vfe\ v e o
Weight per Initial number Y
| ott W) v
’ :Ca;::letl(:;li)umberor larvae \’re‘ 2 4 Q\.’
o O o
Average Percent
igh eductl
sl | fromeontrat | 0,635 | —104%
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: e&

Comments:




TVA /Sequoyah Nuclear Plant, Qutfall 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, Caleunlations, and Statistical Analyses

Clieat: TVA/Bequoyah Nuciear Plast, Outfall 101 - Non-treated
Test dates: Navember 3-16, 2004
Project nember: 1557 Revelwed by: Ay ‘M
Coarentration (%) Repiicors .| Duidel pamberof | Finat namberof mrvas JA = Pon weight (mag)| B =Pon+ Larves |Larves woight (mg)| Welght/Sarviving  {Mosa weight/ Swrviving] Coeflicient of verintien | Weight/ lnitinl namber of | Moan rurvivad | Mesn weight / Initiad Miient of varintieny Psxont réurden Nom
forvee gt (90) =A-B wamher of arves (amg) | sumber of bnrves (00) Sarvae (g) () umber oftgvas | Ofemvoighi por il eontrel (%)
e (%) (=) e o vrver) (%)
A 10 10 15.0 20.72 5.7 0.571 0.57 .
B > 0 4.64 20.20 5.56 0.556 0.5
X 00.0 6 t
Ceatrel < ) 5 = 04 153 21 06 057 56 061 1 0.573 8. Notapplicable
D 0 4.33 9.34 5.46 0.54 0.54
K 0 4.28 20.89 6.61 0.661 .66 1
F 0 4.96 21.65 6.69 0.669 669
10. 3 0s 3 00.0 o -
ik G 0 4.32 21.26 6.94 0.694 36 2 0.694 ! es¢ €2 145
H 0 0 5.18 21.17 5.99 0.599 0.599
1 10 10 14.91 21.49 6.58 0.658 658
J 10 10 4.78 9.98 5.20 0.520 .520
22 e 0S 1. 0 0578 1. 0.9
% K 10 10 4.80 20.13 5.33 0.533 78 nt 0.533 100. 11
L 10 10 4.44 20.44 6.00 0.600 0.600
M 1] [*] 4.37 21.3 6.96 0.696 0.696
a% N a g 436 209 £33 053 0658 4s 0633 1000 0.8 4s 149
3] 1] 0 4.90 21.4 6.58 0.65 0.65
P 0 ] 4.33 21.1 .23 0.623 0.623
Q 0 0 4.59 20.85 6.26 0.626 .626
R 0 0 4.9¢ 21.25 6.3 0.635 .635 .
2 . 84 ! 0.8 . 45
% ] 0 0 5.03 21.10 6.07 0.607 0598 .607 100.0 ” 84
T 0 1] 532 20.57 5.28 0.525 0.525
U 0 10 14.35 20.35 6.00 0.600 0.600
\4 0 0 14.82 20.40 5358 0.558 0.558
100% 0.59. 57 X . 3.
W 0 0 15.10 20.92 5.82 0.582 s * 0.582 1000 0535 87 '
X 0 0 14.95 21.33 6.33 0.638 0.638
Y 0 10 14.93 21.27 6.29 0.629 0.629
Zz 0 10 5.06 21.50 6.44 0.644 0.644
— 2 6. .7 0 0.63 . -10.
160% Intake AA 0 10 4.72 21.34 6.62 0.662 0635 3 0.662 foe. s 37 ’
BB [ 10 4.87 20.93 6.06 0.606 0.606
Owthii 105: MSD = Minirrmm Significant Difference
Dunnett's MSD value: 0.0739 PMSD ~ Percent Minimum Significant Difference
PMSD: 129 PMSD is a tmwesure of test procision. The PMSD Is the minmmnm percent difference between the coatrol and that can be declared statistically significant in 8 whole effluent toxicity test.
On sverage, a significent difference cocurs for Eavironmental Testing Sotutions, Ine. chronic toxicity tosts when a toxicant reduces Fimephales growth by 15.6% from the control (detarmined
Intake; through refereqce toxicant testing). :
Duasett's MSD value: 0.0386 Lower PMSD bound detarmined by USEPA (10th percentils) = 9.4%.
PMSD: 6.7 Upper PMSD bound determined by USEPA (90th percentile) = 35%.

The lower snd upper bounds wers calculsted by the USEPA using 205 tests conducted from 19 Iaborstories for Pimephales growth in chronie reference toxicant tests.

USEPA. 2000, Understanding and Accounting for Method Variability in Whele Efftuent Toxicity Applications Undac the Nationa] Polfutant Discharps Efimination Progrem EPA-833.R-00-003. US Eavironments] Protection Agency, Cincinnati, OFL




TVA /Sequoyah Nuclear Plant, Qutfall 101

Non-treated
Statistical Analyses .
Larval Fisk Grewth and Sarvival Test-? Dey Growth
Start Date: 11572004 Test ID: PpFRCR Sample ID: TVA/SQN 101 « Non-treated
EndDate: 11/16/2004 LabID: ETS-Bavi. Testing Sol Sample Type: DMR-Discharge MonRoring Report
Sample Dats: Protocat FWCHR-EPA-$21-R-02-013 Test Species: PP-Pimephales promichs
(o’
Conc-% 1 2 3 4

D-Coatrol 05710 0.5560 06130 0.5460
1098 0.6610 0.66%0 06940 03590

2 0.6580 035200 035330 0.6000

439 0.6960 06350 0465830 06230

n 0.6260 06350 0.6070 05230

100 0.6000 0.3580 0.5820 0.6380

Trassform: Untransiormed 3-Talled 1setenic
Cone-% Mean N-Mean Mean Min Max CV% N +Stat Critiesl MSD Mesn N-Mean
D-Control 0.5728 1.0000 05728 0.3460 0.6130 5.564 4 0.6161 1.0000
1098 0.6558 1.149 0.6358 0.5990 0.6940 6155 4 2706 2410 00739 0.6161 1.0000
2 05778 1.0087 05T 0.5200 0.6580 11.071 4 «0.163 2410 0079 0.6161 1.0000
49 0.65%0 1.1488 0.6580 06230 0.6960 4541 4 ~2.780 2410 0079 06161 1.0000
n 05513 1.0M43 0.5983 03250 06350 3393 4 <0431 2410 0.0739 05983 09711
100 0.5%45 1.0330 035545 03530 0.6330 672 4 0.709 2410 0.0739 0.5943 05630
Aautiliary Tuss Stath th Criticat Skew Kart
Shapro-Wik's Test indicates noemat distrbution (p > 0.03) 0980021954 0.484 «0.07339445 045529025
Buartictt's Test indi equal vari (p=0.75) - 2494269133 15.08627224
_Hypothesis Test (1 -ail, .05) NOEC LOKC Qv TU MSDs MSDp MSB MSE F-Preb [
Dunnett’s Test 100 >100 1 0073908852 0129042082 0.0057612  0.001881 0.035764091 5,18
‘Treatments vs D-Control
Linear Interpelation (200 Resampies)
Polat % SD 95% CLXxp) Skew
Icos >100
10 >100
Kts >100 1.0
120 >100 05 4
1028 >100 05
1C40 >100 0.7 4
1C30 >100 061
0.5 4
04 ]
0.3 4
x 0249
0.1 4 ~
0.0 §=—t——09 < -
A » - - .® ceesmOseS
014 %07 Seggeet”
02
03 yr—r-— v v Torv—ver
[ 20 40 60 80 100 120
Dose %
Dese-Respouse Plot
o8
0.7 4 L
0.6 4 3
054 ccvccocaccocecccescancecnccsnasosncossescncesacsnscsscnssnccnn 1-all, 0.05 level
3 A of significance
© 04
~ 03
02
0.1 4
07 —

1058 1
22
439 -
72 4
100

O-Control

sqn_11-09-04data



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
Statistical Analyses
Larvel Fish Grewth and Survival Test-7 Day Growth
StartDate: 11972004 Test 1D: PpFRCR Sample ID: TVA/SQN 10] Intake - Noo-treated
EadDete: 1111672004 LabID: ETS-Exvi. Testing Sol Sample Type: DMR-Discharge Monllaring Repart
Sample Date: Protocot  FWCHR-EPA-121-R-02013 Test Species: FP-Pimephales promehs
Cornments:
Cone-% 1 2 3 4

D-Coutrol 03710 03560 06130 0.3450
100 0.6290 0.6440 0.6620 0.6060

Transform: Untransformed 1-Tailed Isstelec
Cone-% Mean N-Mesa Mean Min Max CV% N t.Stat Criticsl MSD Measn N-Mesn
D-Control [+8777] 1.0000 03728 0.3460 06180 5.564 4 0.6040 1.0000
100 0.6353 1.1094 06353 0.6060 0.6620 373 4 <3.147 1843 0.0386 0.6040 1.0000
Aurilisry Tuts Stutlstie Critical Skew Kurt
Shapko-Wik's Test indicstes normal distribution (p > 0.01) 0940208614 0.249 0.685194278 037521312
F-Test indicates equal variances (p = 0.64) 1.806284308 4745722794
_Hypethesls Test (11212, 9.05) MSDs MSDp MSB MSK F-Pred at
Homoscedastic t Test jadicates 1o significant differences 0.033393456 0.067382726 0.0078125 0.000783917 0.019893471 1,6
Treatments vs D-Control
Limear Interpeletion (200 Ressmples)
Polnt % SD 95% CL(Xxp) Skew
1C08 >100
1c10 >100
ICLs >100 10
1C20 5100 09 4
Ic2s >100 08 ]
1cs0 >100 "
150 >100 7
0.6 4
0.5 4
04 4
c 0.3 4
02 4
014
0.0 e —e
FYp SeTetcnan,,.,
02 g p————r v
] 20 40 ] 80 100 120
Dose %
Dese-Respense Plot
07
[-X ] -+
-.-.I-..-...I...--.-..I.........-..........l......‘..."....-- 1“‘.0.““
0.8 4 of significance
£
g 04 b
° 3
5033
~ ]
023
013
o]
8

D-Con¥el

sqn_11-09-04data



Environmental Testing Solutions, Inc. Page 1 of 7

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

Client: TVA '
Facility: Sequoyah Nuclear Plant - Non-treated
NPDES #: TN 0026450

Project#: _ 155%

Dilution preparation information: Comments:

Dilution prep (%) 10.98 22 439 72 100

Effluent volume (mL) 274.5 550 1097.5 1800 2500

Diluent volume (mL) 2225.5 1950 1402.5 700 0

Tota volume (mL) 2500 2500 2500 2500 2500

Test organism information: Test information: *

Organism age: < 24 -Houes o> Randomizing template: | &Lve.
Date and times organisms . Incubator number and

were bormn betwcei: 1-0%04 OdIl To P43 shelf location: 2.C|
Organism source: 11-02-04 A-F YCT batch: . 10.05-0
Transfer bowl information: | pH = 8. Olo_Temperature = 25.\ |} Selenastrum batch: 1D. 2&.04 ‘

Daily renewal information:

Day Date Test initiation, Control water Sample numbers Analyst
renewal, or batch used used
termination time mH :
° |00l 240 | -0Bod jdice.a .02 | A
' ln.10.04 1301 116304 _|otuot.on .oz | -
2 ).1l-p¢ 1252 nA-H  junio.01 .08 Jv\\
> Ltz of 14n0 1-09-04 loquw.a .o® | .4
 Vaaod 1332 net-od louniz.or ez | A
5 ly4oy 132 neized doaniz.onjoz | o
6 ILisoy 13S0 1\-12- J2.01). 02— cﬂ
7| eod 1253
Conneol
Control information: | 1 - Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% | o% $20% 7-day L.C50 2100%
% Adults having 3™ Broods: 1007%] 1007, 280% NOEC 100%
% Mortality: o | 0% <20% LOEC 2100%
Mean Offspring/Female: AL | 29.3 | 21500ffspring/female | ChV > 1007,
% CV: Llh | 987% <400% 1C25 21007




Environmental Testing Solutions, Inc.

Page 2 of 7

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

Date:

11-09-04

CONTROL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced nlo O Olol ol olo Ol o0
Adutmortality | L_ | L [ L [T U T ] U T [ | U
2 Youngproduced | ~ | (O (@) @) Ol O O (@) Q10
Adult mortallty L [ | - (- (W - U B
3 Young produced 0O ol o Ol (@) O1 01D 1A
Adult mortality | | [ o | [ (-
4 Young produced 1) q < (3 S | =) S 4 S
Adult mortality vl w - (- (U |\
5 Young produced O| O 4 [®) () q O It 10 |LO
: Adult mortality w [ w L w L. — LS S W [
6 Young produced q E P q 10l O {O @) O | O
Adult mortality — C L | | [ |
7 Young produced | \S 1S (1€ [ 14 iqlas | 4 IS |11 )
Total young produced 28 21 33| 21 —Zq (% 29 3\ 31 5\
Final Adult Mortality \_ [l [ S [N I U N S )
X for 3™ Broods X | X [T X 12 > X > | X | &< | X
Concentration:
% Mortality: o7
Mean Offspring/Female: 28.6
conc: 10.98% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10 .
1 Young produced 0 O (o) N 1O Q10 Q1D (@)
Adult mortality | ol O - (S -
2 Youngproduced 1 O | O O O % O 1O O O 10
Adult mortality W I I I N C] o | -
3 Young produced 0 O (@) a) [@) @) (@) (@) 0
* Adult mortality - L] w il |- | | _
4 _ Young produced < d s o S S : u S |S
Adult mortality T Ll Wl Ol © | U] U
[3 Young produced Ol o 9 12 1v2 110 q A 1w O
Adult mortality |l e T« (U S - | = |-
3 Young produced 1) 7 (@) O O (&) 0 0 (0] 4
Adatortalley | ([ L | L] o | U [C - [ [
7 Young produced 19 (P4 19 '!2 5 198 1s |y lL\ \g |
Total young produced 3\.{ 5| }1" Bq 32 31 2 8 21 29 3l
Final Adult Mortality T | [ _ | (- L | S -
Concentration:
% Mortality: lor A
Mean Offspring/Female: A.O
% Reduction from Control: | -~ 4.1%

*SPuT
oo



Environmental Testing Solutions, Inc.

Page 3 of 7

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

coNc: 22%

Date: }/{Q3-0Y

Survival and Reproduction Data

Replicate aumber

Day 1 2 3 4 5 6 7 8 9 10
1 Young produced Ol ol |O Ol O]l O] O] O 1O
Adult mortality | L] el u u c| LU |«
2 Young produced [a) [l &) (@) &) @) (@) & O (@)
Adultmortality | \_ | L | L_ U W — ] ] O G
3 Young produced O Q O O (®) (&) O O10 @)
Adult mortality [ L] w _ Ll U] U | S -
4 Young produced W s | g d S | S d | s S | S
Adult mortality [ - w |l L. L W I W -
5 Young produced 121 o i\ 1O | o L3 | 9 f i\ 10
Adalt mortality O | U w | S I S B S L U T e A
6 Young produced e) q O O 11 O (@] O (@) O
Adult mortality | . _ ] U (- LS [ W R )] e
7 Young produced 1 18 | II 11 18 153 = 17 |14
Total young produced 3"‘ 32133| 3 3 33 B(c 2 Zq 323 29
Flnal Adult Mortality | ] ] | [ O S I ) I -
Concentration:
% Mortality: [0/
Mean Offspring/Female: av9g
% Reduction from Control: |~ 7.8,
conc: 43.9% Survival and Reproduction Data
Replicate number
Day 1 2 3 - 4 5 6 7 8 9 10
1 Young produced Ol O Ol o (&) @) O 14 Ol Ne!
Adult mortality [ Ll U | U Cl U | L JuU
2 Young produced O @) (@) (&) Q QO QO Q (@) o
Adult mortality [V S N S W h w | W B [ - .
3 Young produced O O O.lo O | O (@) Ol O 10
Aduitmortalty /| (| L ] L} C Ul ] UL e
4 Young produced s Y Y S o S S A Y S
Adultmortality | L | | L | W | © | W - L
5 Young produced | || 1 1110 0) | 1 0] O L
Adult mortality (- | - [ (- | (- -
6 Young produced 2 ) ﬁ 6 ] D O 0 O 10 Q
Adult mortality o L g O - L | (N C -
7 Young produced 1L | b | 19 14 b | 201 19 | 1L [1S L(Q__
Total young produced 3z | 3\ 34 \3(l 32 3_' 35 3l 30 32
Final Adult Mortality | S S N O O e I T T O o
Concentration:
% Mortality: 7
Mean Offspring/Female: 2.5
% Reduction from Control: | ~4.8%
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Environmental Testing Solutions, Inc.

Page 4 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated
Survival and Reproduction Data

CONC: 72%

Date:

({-09.04

gy (wcd a2 5 AL T Tl Ll P A
R AT VA
Wt e S e

Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced (@) O (@) Ol O O1 O O]l O1O
Adult mortality [\ I VR I U O VRN N WP N W D U R U B R U
2 Young produced (@) (@) 0O (@) (@) O e O O 10O
Adult mortality W [N I W U WS | W ) W i
3 Young produced [®) Ol Ol Ol O Ol O] O O1l0
Adult mortality L] Lol ol U« [ L - _
4 Young produced 5| < G S s < {o EHES
Adult mortality L [ | |- L ] - | w
5 Youngproduced | \ 3 [ V2 | |D B q W 10 lio |V\3
Adult mortality w |- ] — L | L R
6 Young produced Ja) &) s) O (@) O O (@] o O
Adult mortality [ v [ Ul ] W] 1] e
7 Young produced | 20 (P8 2\ {9 19 Tq 2\ 1, 2(2 11
Total young produced 28 33 a1 33 33 3S 313213 4_‘ 35
Finat Adult Mortality ] | [ I | ] |
Concentration:
% Mortality: Q%
Mean Offspring/Female: 341
% Reduction from Control: | =11.2%
conc: 100% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 | Youngprodueed | (V| Q| ] Q1O 1Q 1O [ 1O |O
Adult mortality [ | [ | | o L- L |- L
2 Young produced Ol O O 10O (@) (@) QO O O (@]
Adult mortality Cl ol oo ol ol el U Ju
3 Young produced @) [8) 0 O X (@) A @) O
Adult mortality Cf o U o Cf U U] U (- (-
4 Young produced s | < [ (9 Y S S (o S S
Adult mortality Clo ] oL vl ol L |-
5 Young produced Z O Ol 0O (®) 12| 10 10 10 | 12
Adult mortality [ | - o ju |- (W [ O -
6 Young produced O i ] é {2 0) O 0 @] Q
Adult mortallty C ] C L L | L L c] L] e e
7 Young produced o | 18 & 1b | 20| 1L | 1 19 |16 | 14
Total young produced 30 24| 35 3 |3L]33] 3| 35| 31| 36
Final Adult Mortality L | | ] | L | -
Concentration:
% Mortality: O
Mean Offspring/Female: 23,1
% Reduction from Control: | =I\.8%



Environmental Testing Solutions, Inc.

Page 5 of 7

Species: Ceriodaphnia dubia

Client: Sequoyah Nuclear Plant - Non-treated

Date: /] -09-04

CONTROL Survival and Reproduction Data
) Replicate number
Day 1 2 3 4 5 6 ‘L 8 9 10
1 Young produced ) e 0O O @) (&) (@) O [@) E ;
Adult mortality C CTCTC C Ul U U] O U
2 Young produced O O (@) ) (@) (o] O O Ol1l0
Adult mortality LU I — L I ] [
3 Young produced Ie) aOlaotlo Q) Ol O (@) e Ne!
Adult mortality O L L | -
4 Young produced dls | 5 Jd 1 3 W] 4 1] ] d
Adultmortality |- | \_ | L [ \_ [ L [\ IS N N ) -
5 Young produced O (@) @) @) @) ®) (@) O | O |
Adultmortality | 1 | L | \— [ I A I S
6 Young produced q tp 110 q —a 11 it 4 10 (@]
* Adult mortality ol u T ] ] o | S Y W Y S ) W
7 Young produced L | 1] W 1! 16 | 1Y 14 I 1 & 17]
Total young produced 29 | 34 | 27 29 28 29 | 29 26 32| 30
Final Adult Mortality L L | SERS U - (- _ | S I S
Concentration:
% Mortality: 0%
Mean Offspring/Female: 29.3%
% Reduction from Control: —
coxc: 100% Intake Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 ki 8 9 10
1 Young produced Ol O @) [0) 5 Ol O 0 O 1O
Adult mortality [ O S I S T -
2 Young produced @) e @) [6) 6 (@) (@} (@) o 10
- Adult mortality [ wl u |l w | | (U |
3 Young produced O Q) (o) e [@) O O 0O @) Q
Adult mortality C | - . L (- L _ C !a
4 Young produced 4 Y 3 Y 1| S 4 S S )
‘Adult mortality | L | |\ A G A W I W o ] L
3 Young produced O lo e el Ke) [@) (o) (6] O O
Adult mortality _ w w w L RS-
6 Young produced 10 12|10 10 q i\ 10110 10 10
Adult mortality Ll o b e T ue o o o
7 Young produced IT 1 ng 14 12 Ls 13 S| 13 ] b
Total young produced 28 249 | 29 28 |25 | 21 1| =28 -8 3 l
Final Adult Mortality [ ™ | U o [L |- |
Concentration: _
% Mortality: oY
Mean Offspring/Female: 28.0
% Reduction from Control: | 4.4%




TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated

Verification of Ceriodaphnia Reproduction Totals

72%

Control-1

| = G ] G
- o SIS I o ) B 8 & P [ B G - olale
e 2] b= ad =1 P & niele SR e 5 Bl 7041 £ e 2 i 11 2 11
e wiflei=lg -1 1Y M 2 wlo|ol=]8 2 wlolg]e]n
o <|2]|elglz 'S wielelelz - <|olS|Z]R - wnielS|21R
o ol2lel]a E) vlSle|ala ® <|o|a]|212 ) R BB b4 kA
-
|~ wl=le|xls e~ w|Slefj2ala o <lo|z=|21a = <|o|2i21N
&~ “
£
- w) .m Y- m ] (2] b
2le L b= 1 1 glw wldiellia gle L2 5 b 4 B gle La] o G bt
m ) & &
nn_..S T CY T .|m5 s(o[DIQ1S MS mlofafSlR umS elojaldln
& [ [ ~
= x & =
- <|z|elz]a - clo|a|2l= - <lola|2la - <lo|2|2IR
= clSlelgls - olelZiRl4a ) mloiSl=in = 1AM B
- wldeolela ~ 0 Y =1 £ B4 ~ wlelz2)2ls ~ «jo|S 2]
(3]
- w|ziclgl® - RIEY B B Nls <lolalala] =] |- «|o|2]Z]R
b =
[} ]
™ el » . = IS k| ol » =
8 4567M X & w|nleo|nls sl 2 wlnlelels > & w|alel|=ls
1 g|= A &= o gl* :
c . .
< elglonle wo|~|ajtie 3 alnioj2l® < IR =1 4
K 73 (812]a & FRI&=1z & P 1 : F2|RI=la
- -
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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 Entry, Calculations, and Statistical Analyses

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

Test dates:

November 9-16, 2004

Project number: 1557

Revelwed by: ~ /YLMM&»-
Nl

Concentration Replicate number Survival | Average reproduction Coeflicientof | Percent reduction from
(%) 1 3 3 ‘ R 6 . R R 10 (%) (offspring/female) varistion (%) | pooled controls (%)
Control -1 28 27 33 27 29 30 29 3 31 31 100 29.6 6.6 Not applicable
10.98% 34 3 33 34 k7] 31 28 27 29 31 100 31.0 7.8 -4.7
22% 34 2 1 3 k) 36 27 29 13 29 100 319 85 -7.8
43.9% 32 3 34 34 32 34 "35 31 30 32 100 ky X1 5.1 9.8
2% 38 33 37 33 33 35 37 2 34 35 100 347 59 -172
100% 30 4 35 31 36 33 30 35 3 36 100 33.1 73 -11.8
Control - 2 29 34 27 29 28 29 29 26 32 30 100 29.3 79 Not applicable
100% Intake 28 29 29 28 25 27 27 28 28 31 100 28.0 5.6 44
Qutfall 101; MSD=  Minimum Significant Difference
Dunnett's MSD value: 2.282 PMSD=  Percent Minimum Significant Difference
PMSD: . PMSD is a measure of test precision. The PMSD i the minimum percent difference between the control and treatment that can be declared statistically
significant in & whole efTluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when
Intake: a toxicant reduces Ceriodaphnia reproduction by 10.0% from the control.
Dunnett's MSD value: 1.530 Lower PMSD bound determined by USEPA (10® percentife) = 11%.
PMSD: Upper PMSD bound determined by USEPA (90® percentile) = 37%.

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

reference toxicant tests.

USEPA. 2000, Understanding and Accounting for Mcthod 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
Cerledsphnix Survival and Repreduction Test-Repredaction
St Dt  11/5/72004 TestID: C4dFRCR Samplke ID: TVA7TSQN 101 - Non-treated
BadDate: 111672004 Lab(D: ETS-Eavit, Testing Sol Sampk Type: DMR-Discharge Monoring Report
Sample Date: -Protocot  FWCHR-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubfa
Comments:
Conc-% 1 2 3 4 S [ 7 3 9 10
D-Cantrol 28.000 27.000 33.000 27.000 2.000 30.000 29.000 31.000 3L.000 31.000
1098 34.000 31.000 33.000 34.000 32000 31.000 28.000 27.000 29.000 31.000
2 34.000 32.000 33.000 33.000 33.000 36.000 27.000 . 29.000 33.000 29.000
439 32000 31.000 34.000 34.000 32000 34,000 35.000 31.000 30.000 32.000
77 33.000 33.000 37,000 33.000 33.000 35.000 37.000 32,000 34.000 35.000
100 30.000 34.000 35.000 31.000 36.000 33.000 30.000 35.000 31.000 36.000
Transform: Untransformed 1-Talled Isstonic
Conc-% Mean N-Mean Mean Min Maz CV% N tStat Critical MSD Mesn N-Mean
D-Control 29.600 1.0000 2.600 21.000 33.000 6.605 10 3213 1.0000
1098 31.000 1.0473 31.000 27.000 34.000 714 10 «1.403 2287 2282 321 1.0000
2 31900 10177 31.900 27.000 36.000 8.547 10 -2308 2287 2282 32133 1.0000
439 32500 1.0980 32500 30.000 35.000 son 10 <2906 2287 2282 213 1.0000
n 34,700 11712 34700 32000 31.000 5929 10 <5111 2287 2282 3213 3.0000
100 33.100 1.1182 33.100 30.000 36.000 7328 10 <3.508 2287 2212 321 1.0000
Autilisry Tests Statistic Crities) Skew Kurt
Koknog D Test ind nonmnal distrbution (p > 0.01) 0.760670602 1,035 «0.17547185 -0.8539210t
Bartletty Test inds equal vacances (p = 0.75) 2.704277992 15.08627224
Hypothesls Test (1-tal, 0.05) NOEC LOEC CaV TU MSDa MSDp MSB MSE F-Pred L1
Dunnetts Test 100 >100 1 2.281579492 0.077080388 30.32666667 4.8T7T777T78  13B-04 5,54
Tyeatments vs D-Control
Linear Iaterpolation (200 Resamples)
Polnt % SD 95% CL Skew
ICos >100
1C10 >100
ICtLs >100 10
120 5100 03]
128 >100 048]
140 >100 07 b
150 >100 0t
0.5
0.4 4
0.3 4
$ 0.21
0.1 b
0.0 $—0—o < —_
0.1 Treereeenl . wenet
0.2 ] Toqgee
0.3 ng T A M M
] 20 40 60 80 100 120
Dose %
Dese-Respoase Plot
40 5
k3 E» o T T/‘__.’{\‘ r
30 g— 1 i
. cees e ees.| 1Ha1.00S lovel
Sza:........... I cess emen ] nce
E 20 3
s
103
8 3
[ g Y v v
b4 2 R b S 8
: . ) )

sqn_l1-09-04data



TVA / Sequoyah Nuclear Plant, Outfall 101

Non-treated
Statistical Analyses
Crriodsphnis Survival and Reprodaction Test-Reproduction
Start Date: 11972004 Test 1D; CdFRCR Sample ID: TVAISQN 101 Intake - Non-treated
End Dete: 1171672004 LabID: ETS-Envi. Testing Sol Sample Type: DMR-Discbarge Monitoring Report
Sample Date: Protocot  FWCHR-EPA-$21-R-02-013 Test Species: CD-Cerivdaphnia duba
C
Conc-% 1 2 J 4 E [ 7 9 19
D-Corctrol 29.000 34.000 27.000 29.000 23.000 29.000 29.000 26.000 32000 30.000
100 28.000 29.000 .000 28.000 25.000 27.000 27.000 28.000 28.000 31.000
Treasform: Untraxsformed 3-Tailed Lsotoaic
Conc-% Mesa NMean Mean Min Max CV% N t-Stat Critdest MSD Mean NMesa
D-Control 29.300 1.0000 2300 . 26.000 34.000 7.890 10 2300 1.0000
100 28.000 0.9556 28.000 25,000 31.000 5544 10 147 1134 1530 28.000 0.9556
Auylliary Tests Statletic Crttcat Skew Kart
Shapiro-Wilk's Test indicstes normal distribution (p > 0.01) 0.937893212 0.863 0.606024152 1.007873826
P-Test indicates equal variances (p = 0.25) 2186363697 6.541089535
Hypethesis Test (1-tall, 0.05) MSDs MSDp MSB MSE F.Predb dar
! dastic t Test indicates no significant diffe 1.53092838 0.05223182 845 3994444444 0158020228 1,18
T vs D-Control .
Linesr Interpolation (200 Resamples)
Polnt % SD 95% CL Skew
1005 >100
1C10 >100
Ic18 >100 1.0
120 >100 09 ]
 (es1] >100 T
1C40 >100 0.8 b
1050 >100 07 ]
0e J
8054
304
0.3 9
024
0.1 4
0.0 ¢vvvry Y v v v
0 20 40 [} & 100 120
) Dose %
Dese-Response Plot
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35 5_
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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: Sequovah Nuclear Plant - UV-treated
NPDES #: TN 0026450
Project #: I155F
Dilution preparation information: Comments:
Dilution prep (%) 10.98 22 439 | 72 100
Effluent volume (mL) 274.5 550 1097.5 1800 2500
Diluent volume (mL) 2225.5 1950 1402.5 700 0
Total volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism age: 24.7S 10 23.25 Wovrzs o> | Randomizing template: | Megt 00d
Date and times organisms | j}-pg8-0d 1400 TO 1530 Incubator number: 3¢
were born between:
Organism source: \- a2-0d - ARS Bre Artemia lot number: BEINSS
Transfer bowl information; | pH= Temperature=  °C { Total drying time: 24 NoRS
-1.48 24.1 Date / Time in: i\-ie-ed | 1320
Average transfer volume: as R Date/ Time out: \v-1-0d | 1330 .
) ' Oven temperature: LL'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 mHS
O N03-0f | —i | oo 2310 n-os-od |y iipe.ol [0z | A
' litood | osso | soz 1220 n-o1-od | 0dyipgot] .oz | 4
2 oy | Ao | isos 1214 n-e-od lomo.onfog | @
> lklzed | owz S22 szt 1z W04 bypiw.or].0p |
f lugaey | ovex | vsoo 124 -0 |odtliz.on |2 C)[‘/KEK
S luadsy | o841 | isob 1221 w1264 lodif12.01 J.02| KEK
§ hiisod | otsp | isoo 12 | n120  loditiz.on foz| KEK
T aod [EEEs RS 1318 FRshdee il R Kex
Control information: 0 Acceptance criteria Summary of test endpoints:
% Mortality: 2.5% _Of <20% 7.day ILCuw | Z100%
Average weight per initial larvae: 10.63, |&R%asfiiis. S5 NOEC 100%,
Average weight per surviving larvae: L£45° 2025 mgllarvae LOEC 7 100%
0.LS52 ChV > 1007%
IC:s > ld [




Environmental ‘L'esting Solutions, Inc. Page 2 of 6

Species: Pimephales promelas Date: _{[-(9-04
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

" 10116 |0l Vo 1o |10 (/0] 1610 |10 /0
! | |w|ofio|wfiofw]|w]|io]ol|O
2 oo |l ||l |00
3 10 {10 {70 {10 {10 /0|70 |20 /0|70 10|70
) J6 {10 [j0 [fo Jt6 |16 |16 {16 /0 | 1o |le |46
s 0 |10 |70 |g? |0 o [10]0]i0 |6 0]
6 rol |10 |4 |0 liolw |10 |0] 0|0 |10
X wl oo 19 1w Lo {w | wlo e |10l
A = Pan welght (mg)

Tray color codes: _ALALL \0
Analyst: CAY “PeAYER G \@ \.\9\°" \606 s PACE RN \\\\f‘ \‘,O" SV 1> ‘\.‘:“‘

B = Pan + Larvae weight
(mg) ' ) o >
Analyst: (!,B‘S 1‘05‘: 1’\.@\ 7,\7\\, zD:\ 1/\5(’ 7{\") 1,0-“' 7’\.&6 1,\-04’ 1,\:\6 7)61’ 1\-\\
Larvae weight (mg) =A-B A N o A
S| | ALY O Al AIX S

v e v |5 \s{’ S L T B \
Weigh Initial b
oThraetmp S A M AR
= C/Initial number of larvae N %) \V:) 0

0" 10~ Joo oo for |

Average Percent
weight ductl
ln:tglal per ::o:tccoonntrol -1.2% Obq b ~1.5%
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: é

Comments:




kgnvironmental 1estng Solutions, Inc.

rage sor6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated

Survival and Growth Data

Date: _J(-04-04

Day 43.9% 72% 100%
M N 0 P Q R S T U A4 w X
0
0 1101w |o)p | n]0 (6|4 |0
! |||l /o ||l
2 woliolwlwliic|iwoliolioflw]| o]0
3 /o l-olio [to |aliolio] ool
3
o [/o |46 {10 lio |lo | /6 {lo | /6 |16 |16 | /o
° oo o]l | ol o]o|olo|io
6 10|10 {10l rltolio|w]w|to]n]l0
7 'sH | ISH L& |t ywen
1010 11010 10100l [0 |10(0 |[0
A = Pan weight (mg)
Tray color code:: A \#]
Analyst: \\9’6 \w\’lr \‘J'\U \3"‘\0 \w\l \‘\q; \‘\,\9\ \,\9\ \‘*5\0 \&'\6 \\#O \&6
B = Pan + Larvae weight
(mg) ;
Angzlyst: ‘ns ,}0'0\ p\C})\.’ "l-\q:l, 1'\}% 'LD")% @\fﬁl 1‘\.4:\ 1}6} 24\.,\\ 19?&9 ».Us ’L\\ﬁ
Larvae weight (mg)=A ~-B N \\ \}o \% 03, 'g\ \kp b \‘9 \\ \OQ ‘9
b |16 v v |9 |V |\« (A A e (kN
Welght per Initial number ] b\
arvae (m N 6?‘ N
:f(l:llnltl(al ﬁ)!:mber of larvae .9\’ b\\\ 9\‘;"\0 0\.3’ Qf-’o‘ 0\.0 0\"\}9 b"\ D’\b 0\.‘} b‘;p 0'{0
Average Percent
il T | Fromeontrot | 0,591 UL | 0653 | -2.6% | 0.60 | _z317%
number of (%)
larvae (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: és

Comments:




Lovirvmgediar 4€sing dolutions, Lnc. rage 4 o1o

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated pate:  /{-09-04
Survival and Growth Data
Day 100% Intake

Y Z AA | BB
0

/0 |16 {16 | /O
1

/olro|701]/0
2

10} Iol10 |10

3 o]l 0
.4
b /0 {0 |/0
- 8 D1 /0]/0 |70
§ ol (70| 0
'R t L
/0| (9|10 Yo
A = Pan weight (mg)

Tray color ¢ode::

¢odes: RiACE : a
Analyst: Q}_&m \‘xbﬂ \\\U‘k \‘\(\ \&'b
B = Pan + Larvae welght

(An:xg:)lyst: Ql,) tb‘bu 1\5*' ,w'b\ 1’\'00

Larvae weight (mg)=A~B

L) N

. o e A L
Weight per Inltial number
of larvae (mg) i\ o ,\43\ \Ao\
= C/Inltlal number of larvae | o \o 0 o

. o (v}

Average Percent
welght per reduction s
Initial from control O.L 82 -1 \070
number of (%)
larvae (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: QS

Comments:




TVA / Sequoyah Nuclear Plant, Qutfall 101
' UV-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 / Sequoysh Nuclear Plant, Owtfall 101 « UV treated
Test dates: November 9-16, 2004 .
Projectmumber: 1857 Reveiwed wz_Q/M
Concestration (%) Raplicate inittal powmber of | Final swmber of arvael A = Pas weight B=Paa ¢ larvee | Lavvee weighut (mg)] Weigint / Sarvivisg Mesw waight / Cosfictent of vortaghon | Weight / Inittal semsber | Mean survival Mess weighn / Coeficient of Porcent reduction from
Iarves (=g weight (mg) aA-B wamber oflarvae (mg)| Servivieg vasber of |  in wvight por crvevnng ollarvae (wg) o~ Inictal snsmber of | vartotion (dws evi contred (%)
lsrvoe (sag) wamber of burees) (%) tarvee (mg) | porteied umbur of barvan)
. %)
A 10 10 14.72 20.85 6.1) 0613 0.613
B 0 10 14.98 21.84 6.36 0.636 0.686
ont: . - 0.6 .4 . pplica
Control C o 10 1499 2176 [%il 0671 2 . s 0677 ns .66 87 Not spplicable
D 0 9 15.05 20.74 569 0.632 0.569
E 10 10 14.71 21.56 6.85 0.685 0.68.
F 10 10 15.13 2130 6.17 0617 D.61
10.999, X 68 100.0 0.645 -
G 10 10 14.66 20.63 597 0.597 0645 0.59 68 13
H 10 10 14.64 2143 6.79 0.679 0.679
1 10 10 1504 - 21.08 6.04 0.604 0.604
J 10 10 14.96 - 2175 6.79 0.679 0.679
22% 0.646 . 43 00.0 0.646 -1
K 10 10 14.83 2132 6.49 0.649 0.649 ! .“ S
L 10 10 14.59 2t.11 6.52 0652 0.652 .
M 10 10 14.835 20.01 5.16 0.516 0516 .
N 10 10 472 19.36 S.14 0514 0.514
43.9% 0.5 49 00.0 0.59 4 7
(0] 10 10 5.16 2182 6.66 0.666 91 ! 0.666 ! ! 149 1
P 10 10 4.70 2138 6.68 0.668 0.668
Q 10 10 14.66 205 592 0.592 0.592
R 10 10 14.87 21.26 639 0.639 0.639 .
7% 0.6 19 00.0 0.6 A .
S 10 10 14.61 21.27 6.66 0.666 33 0.666 ! 53 19 26
T 10 10 14.91 22.06 .13 0.715 0.715
U 10 10 14.56 24.71 7.15 0.715 0.718
v 10 10 14.78 20.86 .11 0611 0611
1 0. .6 00.0 [ X X A
00% W 10 10 16.0: 21.63 5.60 0.560 860 n 0.560 ! 660 136 37
X 10 10 14.1 21.69 7.54 0.754 0.754
Y 10 10 14.49 20.36 637 0.637 0.637
Z {0 i0 14.64 21.58 6.94 0.694 0.694
100 13 0.6 <7
" Itake AA t0 10 14.87 222y . 7.34 0.734 o6x2 62 0.734 1000 bz 62 71
BB 10 10 14.39 21.00 6.61 0.661 0.661
Dwtfs]) 10]; MSD = Minimum Significant Difference
Dunnett's MSD valwe: 0.1087 . PMSD= Percent Minimum Significant Difference
PMSD: 17.4 PMSD is & measure of test precision. The PMSD is the minimum percent differeace between the control and treatment that can be declared statistically significant in a whole effluent toxicity test. On
aversge, 8 significant difference occurs for Eavi 1 Testing Sotutions, Inc. chronie toxicity tests when a toxicant reduces Pimephales growth by 15.6% from the control (determined through
Intake; reference toxicant testing),
Duanett's MSD value: 0.0676 Lower PMSD bound determined by USEPA (10th perceatile) = 9.4%.
rMSD: 106 Upper PMSD bound determined by USEPA (90th perceatile) = 35%,

The lower 2ad wpper bounds were cakutated by the USEPA using 205 tests conducted from 19 aboratories for Pimephales growth in chrosic refe toxicant tests.

USEPA. 2000, Understanding and Accounting for Method Variability in Whole Effluent Toxicity Applications Under the National Pollutant Discharge Etimination Program. EPA-833-R-00-003, US Eavi e ion Agency, Cincinnati, O}




TVA / Sequoyah Nuclear Plant, OQutfall 101

UV-treated
Statistical Analyses
Larval Fish Growth and Servival Test-7 Day Growth
Start Date:  11/9/2004 Test ID: FpFRCR Samplke ID: TVA/ZSQN 101 « UV-treated
EndDate:  11/16/2004 LabID: ETS-Buvir. Testing Sol Sample Type: DMR-Discharge Monktaring Repart
Sample Date: Protocot FWCHR-BPA-821-R-02-013 Test Species: PP-Pimephales promehs
Comments:
Cone-% 1 2 3 4
D-Cantrol 0.6130 0.6860 0.6770 0.5690
1098 0.6850 G.6170 05970 0.6790
2 0.6040 06790 0.64%0 0.6520
439 03160 03140 0.6660 0.66%0
n 0.5920 0.63%0 06650 07150
100 0.21%0 0.6110 03600 0.7540
Transferm: Untransformed 1-Talled Lsetenle
Crac-% Mean N-Mean Mean Min Max CV% N t.Stat Criteal MSD Mesn N-Mesn
D-Controf 0.6363 1.0000 0.6363 0.5690 0.6860 3703 4 0.6423 1.0000
1098 0.6445 1.0130 06443 0.5970 0.6850 6.348 4 018 2410 0.1087 0423 1.0000
2 0.6460 10153 0.6460 0.6040 0.670 4811 4 «0.216 2410 0.1087 0.6423 1.0000
439 03910 09229 035910 05140 0.6530 14850 4 1.08 2410 0.1087 0.6347 09882
n 0.6530 1.6 06330 0.5520 0.7150 mmn 4 -0371 2410 0.1087 0.6347 0.9882
100 0.6600 Lwmn 0.6600 0.5600 0.7540 13626 4 0527 2410 0.1087 0.6347 0.9382
Auxiliary Twts Statistic Critical Skew Kurt
Shapiro-Wik's Test indicates normal distribution (p > 0.01) 0.956519902 0334 <0.07765099 +1.21340363
Wlmhdhlaeqmlnrhneu(p-ul) 4.153034687 15.08627224
Hypothesis Tost (1-tall, 0.05) NOXC LOEC av TU MSDw MSDp MSEB MSK F-Prob [ 11
Dunnetts Test 100 >100 1 0.108702425 0.120848606 0.002420842 0.004068875 0.204185499 518
Trestments vy D-Control
Linear Interpelation (200 Resamuples)
Polut % SD 95% CL{X 1p) Skew
1cos >100
tcio >100
1C18 >100 10
1c20 >100 05 ]
1C28 >100
1c40 >100 08
1Cs0 >100 0.7 4
0.6 4
054
0.4 4
K 034
024
01 9 e, -
00 $ovtrama st e——e
0.4 v v v -
[} Fol 40 <] 80 100 - 120 .
Dose %
’ Deso-Respense Plot
[ A.]
0.7 ¥ T -+ |
os 1 I
....-----.------..-....---....--- ceen ....o-------.-..-.-.--.-’“14.“'0‘05w
i 05 4 ° of significance
O 04 b
&,
~ 039
0.2 4
A} 9
3
03 v v v
o ~
g 8§ g ~ §

sqn_11-09-04data



TVA / Sequoyah Nuclear Plant, Outfall 101

UV-treated
Statistical Analyses
Larval Fish Growth and Sarvival Test-7 Dsy Growth
Start Date:  11/9/2004 Test ID: PpFRCR Sample 1D: TVA/SQN 101 otake - UV-treated
EndDate: 111672004 LabID: ETS-Envk. Testing Sol Sample Type: DMR-Discharge Monkoding Report
Sample Date: Protocot ~ FWCHR-EPA-821-R-02-013 Test Speciesc ' PP-Pimephales promeks
Co o
Cone-% 1 2 3 4
D-Control 0.6130 0.6860 06770 0.5690
100 0.6370 0.6540 0.7340 0.6610
Transform: Untransformsed 1-Talked Jsoteaic
Conc-% Mean N-Mesn Mean Mim Max CV% N 1St Critiest MSD Meas N-Mean
D-Control 0.6363 1.0000 0.6363 0.5690 0.6860 $.703 4 0.6539 1.0000
100 0.6815 1.0711 06815 0.6370 0.7340 6175 4 -1301 1543 0.0676 0.652% 1.0000
Anziiary Tests Statistic Critics) Skew Ksrt
Shapxo-Wik's Test indicates normal datrbution (p > 0.01) 0916089833 0.749 -0.15333942 -1.60140066
F-Test Indicates equal variances (p = 0.66) 1.731366513 4TAST22T94
Typethesks Test (1-tal, 6.95) MSDn MSDp MSB MSKE F-Preb o
H dastic t Test ind Do significant differences 0.067574427 0.106207352 0.004095128 0.002418625 0.240915015 L6
Treatments va D-Controt
Linesr Interpelation (200 Resusmples)
Poixt % sD 95% CL{Lxp) Skew
1C0s >100
IC10 >100
IC1s >100 1.0
1020 >100 0s ]
128 >100 08 ]
IC40 >100 9
1€50 >100 07
06 4
0S5 4
C4 4
03 4
024
0.4 9
00 Tteeccececonoe ¢
01 ceene
202 T v v v v
] 20 40 80 8 100 120
Dose %
Dese-Respense Plet
0.8
ord
°.s.l.-..l..-.......l.I.I..‘....I.I....l..ll-.‘..-....-..-...-.--. ‘“n'o.osw
= of significance
§ 0.8 4
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Environmental Testing Solutions, Inc.

Species: Pimephales promelas

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

Daily Chemical Analyses
Client: TVA /Sequoyah Nuclear Plant, Non-treated
Test dates: November 09 - 16, 2004
Project number: 1557 Reviewed by: é/_&&
Concentration |Parameter Da Da Day 2 Day 3 Day4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initisl Final
pH (SU) 8.06 7.96 8.02 7.91 7.98 7.92 8.03 7.73 8.12 7.2 3.05 7.82 8.11 7.96
DO (mg/L) 7.8 7.8 7.8 75 7.9 74 7.8 7.0 7.8 6.9 3.0 72 7.9 8.0
Conductivity (umhos/cm) 299 295 296 306 301 293 293
Control Iy ialinity (mg/L CaCO3) 63 61 62 61
Hardness (mg/L CaCO,) 89 83 83 23 !
Temperature (°C) 24.8 24.8 24.7 24.6 248 24.3 24.9 243 24.7 24.6 24.9 24.5 253 24.9
pH (SU) 8.06 7.93 8.04 7.88 8.07 7.89 8.15 7.65 8.13 7.68 7.99 7.81 8.10 7.94
10.98% DO (mp/L) 19 7.8 7.8 7.5 7.9 74 8.0 6.9 7.8 7.0 8.0 7.7 8.0 7.9
Conductivity (umhos/cm) 285 283 286 287 285 280 290
Temperature (°C) 24,1 245 24.9 24.5 249 24.3 25.1 24.6 24.7 24.6 249 24.3 253 24.8
H (SU) 8.06 7.92 8.04 7.86 8.07 7.89 8.13 7.66 8.13 7.68 8.02 7.80 3.1 7.94
2% DO (mg/L) 8.0 7.8 7.8 74 3.0 7.5 8.0 6.8 7.7 7.0 8.0 7.7 8.2 8.0
Conductlvity (umhos/em) 27N 263 267 272 271 262 283
Temperature (°C) 24.8 24.6 24.8 245 249 24.2 25.1 244 24.9 24.7 24.8 24.5 25.1 24.7
pH (SU) 8.03 7.90 8.02 7.81 3.04 7.86 8.09 7.68 8.09 7.66 8.01 7.79 8.07 7.93
3.9% DO (mg/L) 7.9 7.8 7.9 73 3.0 7.3 8.0 6.8 73 7.0 3.0 7.6 8.2 8.0
Conductlyity (mhos/cm) 237 228 225 233 237 229 236
Temperature (°C) 24.6 24.6 249 243 252 24.2 24.9 24.4 24.9 24.5 24.8 244 25.1 24.7
pH (SU) 8.00 7.84 7.98 7.78 7.98 7.87 8.03 7.66 8.04 7.64 7.97 7.78 8.04 7.91
72% DO (mg/L) 7.9 7.6 7.9 12 8.0 13 3.0 6.9 7.7 7.1 8.0 7.5 8.2 8.0
Conductivity (umhos/cm) 193 181 191 194 192 182 191
Temperature ("C) 245 24.7 25.1 24.5 253 244 25.1 24.2 24.6 24.6 24.6 244 25.2 24.7
pH (SU) 7.97 7.81 7.94 7.79 792 7.86 7.97 7.62 7.99 7.63 7.93 7.75 8.01 7.85
DO (mg/L) 7.8 7.6 7.9 73 8.1 7.4 7.8 7.0 7.1 7.1 7.9 7.5 8.2 7.9
Conductivity (ymhos/em) 150 141 148 149 140 139 146
100% Allalinity (mg/L CaCO,) 53 51 52
Hardness (mg/L CaCO;) 57 59 54
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24 4 24.5 25.3 24.4 25.4 244 25.3 24.4 24.6 24.5 24.5 243 25.0 24.9
IpH (SU) 7.98 7.80 7.95 7.81 7.93 7.86 8.03 7.62 3.03 7.62 7.96 7.4 8.02 7.85
DO (mp/L) 7.8 2.7 8.0 7.5 8.2 7.6 7.8 7.1 7.8 7.3 8.0 7.6 8.0 8.0
Conductivity (qmhos/cm) 145 142 135 143 146 140 144
100% Intake |Alkalinity (mg/L CaCOy) 51 50 51
Hardness (mg/L CaCO,) 59 54 59
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.7| 24.5 24.9 243 252 244 25.1 24.4 24.8 24.6 24.9 243 25.3 24.7




Environmental Testing Solutions, Inc.

Page 5 of 6

Species: Pimephales promelas Date: _{/-(3-0Y
Client: TVA /Sequoyah Nuclear Plant — Non-treated
Daily Chemistry:
Day
0 2
Analyst CAJ
Concentration Parameter
CONTROL | pH (S.U.) €-0 14k 8.0z | .4} 798 | 192
DO (mg/L) 1. (.Y 1.8 Y 9. 1
Conductivity
(umhos/cm) 299 295 Y
Alkalinity
(mg CaCO4/L) L3 L\ L2
Hardness :
Temperature (°C) 24. & 24.&8 24.1 §- 4. b ;L'-l £ 24 -3
PH(S.U) 8.0 1.493 3 .o4 .88 3.0 | .89 -
10.98% DO (mg/L) . 7.9 1.8 A 1. -1.4 -
Conductivity
(pmhos/cm) . 2389 283 230
Temperature (°C) 24 24.5 24.4 4.5 4.9 24-3
pH (S.U)) oL 192 R.od 1.8 g.o1 | 1k9
22% DO (mg/L) 3.0 13 13 . 8-0 1.S
Conductivity
{umhos/cm) Z1 FAVEN 2l :
Temperature (°C) 24. & 4.6 24.8 24.5 4.9 ﬁ rA
H (S.U) ‘.03 1.90 R.02 -1.8! .04 13k
43.9% DO (mg/L) 1.9 1.8 ) 8.0 1.3
Conductivity
(umbos/cm) 237 14X} 225
Temperature (°C) 24.b 24.6 24.9 2 D 25.2. 24.2
pH (S.U) 2.00 1. 84 148 | .18 798 127
2% DO (mg/L) 14 .G k| 1,2 .
Conductivity
(umhos/cm) 143 12
Temperature (°C) 24.5 247 | 2s.1 4.5 .
pH (S.U.) 1.9 | 1.8 144 119 79z | 19
100% DO (mg/L) . 1.2 Lo 5 . .\ “1.
Conductivity .
(pmhos/cm) 150 141 yy
Alkalinity
(mg CaCOy/L) 55 5(
Hardness
| (mg CaCOyL) S 59
TR chlorine
(me/L) £L0.10 <0.10
Temperature (°C) 24, 24.S 253 . >5.4 .
PH(S.U) 19 1.8 1.495 .81 793 1.8
100% Intake | DO (mg/L) 18 2.7 8.0 . ¥.2 1 le
Conductivity
mhos/cm) 148 | 4z V35
Alkalinity
(mg CaCOYL) = 50
Hardness
(mg CaCOL) 59 54
TR chlorine
(mg/L) LD.10 <0.10
Temperature (°C) 24.1 29.S 24.9 24.3 25.2 2y,
Initial Final Initial Final Initial Final




Environmental Testing Solutions, Inc.

Page 6 of 6

Specles: Pimephales promelas
Client: TVA /Sequoyah Nuclear Plant — Non-treated

Date: j / —Oq -04

Day
3 4 5 6
Analyst &) B C 7 B CAJ
Concen- Parameter
tration - ;
CONTROL | pH(S.U) Q.03 1.13 8.\2 1.%2 20S .82 | Ry 1.l
DO (mg/L) 1% .0 1% 6. ?.0 -1, 19 O
Conductivi
QLmhos@)ty Zolo 3ol 243 243
Alkalinit
(mg CaCOJL) \\ Gl L
Hardness N
(mg CaCOL) e &3
Temperature °C) | 2.4 24.3 24.7 [24.6 24.9 2.5 253 244
PH(S.U) 249 .65 .13 6% 149 .81 .10 1494
10.98% DO (mg/L) 8.0 R 7.2 .0 8.0 177 R.-0 1.9
Conductivi .
(umbogm)” 281 285 280 za6
Temperature (°C) * | =2<5.} 24. & 4.1 24. 6 249 | A 25.3 § 24.8
pH(S.U) %43 1.66 .13 |16 g.02 |80 2.l .ad
22% DO (mg/L) %.0 X 1.1 D R.0 .71 R-2 £-0
Conductivity
(umhos/cm) 2z [ 6L Z2ED , Z
Temperature (°C) 2s.) 24. 24.9 24.17 4.8 24.S 2S.\ 24.71
‘ pH (8.U.) 8.A | TR 2.04 q.bb 9.0 .19 [ 2973
43.9% DO (mg/L) .0 6.2 1.7 0 8.0 L g2 %.0
Conductivity
mhos/cm) 23% 37 729 23k
Temperature (°C) 24.9 . 24. 2. 24.¢& 24, 2s.1\ 4.1
PH (S.U.) .03 | 166 1 9064 | 769 | 197 | 118 | 804 | 4l
2% DO (mg/L) $.0 6. 1.7 .\ Q.0 2.5 %.2 2.0
Conductivity
mhos/cm) Qa4 \4azZ g2 121
Temperature (°C) 2s. | .2 24. 6 24.b 24.6 24. s.2 24.71
H(S.U) 1477 .62 7.99 .63 1.43 1715 .
100% -] DO (mg/L) 1. .0 13 7.1 14 1,5
Conductivit
' (umhos/cm) Y M9 ] o 139
Alkalini
(mg CaCO1) \ Sz
Hardness
(mg CaCO,/L) \ 5"‘
TR Chlorine (mg/L) N <0.10
Temperature (°C) 2s.3 24l. 24. L 24, 4.5 .3
oo pH (S.U.) $.03  |1.62 3.07 71.62 7.9 204
% DO (m )
Intake (mg/L) 1g 71 -7-8 7 3 8.0 e
Conductivit
jpmhos/cm)y Y3 |qb l'-lO qu!‘
Alkalini
(mg CaC%s/L) \ 5\
Hardness
(mg CaCOJL) \ 54 ,
TR chlorine (mg/L) NL <0.10 =
Temperature (°C) ) _Zy Pl 24.8 24.6 24.4 24.3 25.3 247
Initial Final Initial Final Initial - Final Initial Final




Environmental Testing Solutions, Inc.

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

Species: Ceriodaphnia dubia

Daily Chemical Analyses
Client: TVA / Sequoyah Nuclear Plant, Non-treated
Test dates: November 09 - 16, 2004
Project number: 1557 Reviewed by{,—
Concentration |Parameter Da Da Day 2 Day 3 Day 4 Day 5 Da
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 8.06 8.01 8.02 8.08 7.98 8.07 8.03 7.97 8.12 7.89 8.05 8.03 8.11 7.94
DO (mg/L) 7.8 79 7.8 7.8 7.9 7.3 7.8 7.8 7.8 7.9 8.0 8.1 7.9 8.0
Conductivity (umhos/cm) 299 295 296 306 301 293 293
Control  Fyiealinity (mg/L CaCO3y) 63 61 62 61
Hardness (mg/L, CaCO,) 89 83 83 83
Temperature (°C) 249 249 249 25.0 247 252 25.2 25.0 25.2 249 25.0 25.1 2438 24.8
pl (SU) 8.06 7.98 8.04 8.07 8.07 8.07 8.15 8.00 8.13 7.94 7.99 8.06 8.10 7.95
1098%  |DO.(mg/L) 7.9 7.3 7.8 7.8 7.9 7.8 80, 7.8 7.8 7.7 8.0 8.2 3.0 3.0
- Conductivity (umhos/cm) _ 285 283 286 287 285 280 290
Temperature (°C) 249 25.1 249 24.9 2438 253 253 24.8 25.0 247 25.0 25.3 24.7 24.8
|pH (SU) 8.06 7.98 8.04 8.07 8.07 3.07 8.13 8.01 8.13 7.96 8.02 8.06 8.11 7.95
22% DO (mg/L) 8.0 7.3 79 7.8 8.0 79 3.0 71 7.3 7.7 8.0 8.2 8.2 8.1
Conductivity (umhos/cm) 271 263 267 272 271 262 283
Temperature (°C) 248 25.1 25.1 247 247 25.1 25.1 249 25.0 247 249 25.1 24.7 24.8
pH (SU) 8.03 7.98 8.02 8.06 8.04 8.06 8.09 8.02 8.09 7.97 8.01 8.06 8.07 7.94
439% DO (mg/L) 79 7.8 7.9 79 8.0 7.9 8.0 7.8 7.7 7.8 8.0 8.2 8.2 8.1
- Conduetivity (umhos/em) 237 228 225 238 237 229 236
Temperature (*C) 248 25.0 25.0 249 24.9 25.1 253 24.8 24.9 249 24.9 25.1 24.8 247
pH (SU) 8.00 7.94 7.98 8.03 7.98 8.04 8.03 8.00 8.04 7.96 7.97 8.05 8.04 7.91
2% DO (me/L) 7.9 7.8 7.9 7.9 8.0 79 8.0 7.9 7.7 7.8 8.0 3.2 8.2 8.2
Conductivity (umhos/em) 193 181 191 194 192 182 191
[Temperature (°C) 246 25.0 249 248 24,9 25.2 253 25.1 249 24.8 25.2 25.3 248 24.8
pH (SU) 1.97 7.91 7.94 8.01 7.92 8.02 197 7.98 7.99 7.92 7.93 8.03 8.01 7.88
DO (mg/L) 7.8 7.8 79 7.9 8.1 7.9 7.8 7.3 7.7 7. 7.9 8.2 8.2 8.2
Conductivity (jtmhos/cm) 150 141 148 149 140 139 146
100% Alkalinity (mg/L CaCOy) 53 51 52
Hardness (mg/L CaCOy) 57 59 54
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
[Temperature (°C) 245 25.2 25.1 249 249 25.1 252 25.1 25.1 247 25.1 25.3 249 24.8
pH (SU) 7.98 7.87 7.95 7.98 7.93 7.99 8.03 7.94 8.03 7.86 7.96 8.01 8.02 1.87
DO (mg/L) 7.8 7.8 8.0 7.8 8.2 7.8 7.8 7.8 7.8 7.7 8.0 8.1 8.0 8.1
Conductivity (umhos/cm) 145 142 135 143 146 140 144
100% Intake |Alkalinity (mg/L CaCO,) 51 s0 51
Hardness (mg/L CaCO;) 59 54 59
Total Residual Chlorine (mp/L) <0.10 <0.10 <0.10
Temperature ("C) 24.5) 25.0 25.1 249 248 25.1 25.2 25.1 25.1 249 25.1 25.2 241 24.7




Environmental Testing Solutions, Inc. Page 6 of 7

Species: Ceriodaphnia dubia pate: _1{-03-04
Client: Sequoyah Nuclear Plant - Non-treated )
Daily Chemistry:
0
Analyst oA
Concentration | Parameter ORISR PRGN s i
CONTROL | pH(S.U) 3 .0L 2.0\ .02 § .08 143 £.01
DO (mg/L) 1.% . 1.8 1.9 1.9 1.8
Conductivity
(pmhos/cm) 249 245 24ls
Alkalinity
Harduoess
(mg CaCO,L) £94 &3 &3
Temperature (°C) | 24.9 4.9 24.9 5.0 24.71 .2
pH (S.U.) D .NRe 18s% R.04 3.071 .01 %o‘l
10.98% DO (mg/L) . 19 1.8 “1.% 19 14 1%
Cornductivity
(umhos/cm) 2%S El 233 28 L~
Temperature (°C) 244 2s.\ 249 24.9 24.8 2s.3
pH (S.U) <0ls 1498 oy | 8.0 .01 NoX
22% DO (mg/L) 2.0 1.8 1.5 . g.0 1.
Conductivity
(umhos/cm) 211 2@3 277
Temperature (°C) 24.% 2S.1 25\ 241 24.1 2s.\
pH (S.U.) - | .03 =198 .02 | R.0W .04 | €.0
43.9% DO (mg/L) 1 =9 -1, 149 . 8.0 1.9
Conductivity
(umhos/cm) Z37 1 22} z2zs
Temperature (°C) 24.8 S.0 25.0 249 =24.9 2S.1\
pH (S.U.) %.00 7.94 “.9% 8.0% | 14% 3.0
72% DO (mg/L) -1-9 1.8 14 q g.0 -1
Conductivity |
(umhos/cm) 1843 151 141
Temperature (°C) NG 25:0 24 4.8 N .[q 2S-2-
SH(S.U.) 2.2 1.4l T2a 2.0l <az | boz
100% DO (mg/L) | 1x 1.8 14 4 Bl 1.
Conductivity .
L (pmhos/cm) 15D ‘ 14 ) . 148
- Alkalinity
(mg CaCOJL) 53 ] S|
Hardness
. (mg CaCO,/L) 51 . 59
. TR chlorine
Temperature (°C) 24.§ 25:2 25,1 24.9 24.9 25. 1
- pH (S.U) 1-4§ 17 145 7.9 143 | 1799
5 100% Intake | DO (mg/L) 1.8 . 3o 7. €.z 1.
l Couductivity :
Iy (umhos/em) 45 ‘4z 13§
i Alkalinity
{ (mg CaCO,/L) Si SO
S Hardness
by (mg CaCOYL) 54 . 54
TR chlori
mC)OI‘ﬂC 40.10 <o.{o
Temperature (°C) 24.S5 25.0 25,/ 24.& ¢
Initial Final Initial Final -} Initial Final




Environmental Testing Solutions, Inc.

Page 7 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated Date: II«OQ-Oj{
Da
3 4 5
Analyst A (4 V(o PCB ci3 J -
Concen- Parameter ' g
tration 4 s
CONTROL { pH (S.U)) <.0x» | 147 8.12 129 | $.09 303 | % u 1.94
DO (mg/L) 18 [2) 1.% 1.9 8.0 g. -7-9 T.O
Conductivity
(pmhos/cm) A b 50\ 743 2973
Alkalinity \
(mg CaCOyL) N\ lo
(mg CoCO/L) ¢ 83
Temperature (°C) 235.2 | 2s.0 25.2 | A 25.0 25-1 2.8 24.8
pH (5.U) 1S 1800 1213 71.94_ 1 1.49 2.0 | a0 ) 745
10.98% | DO (mg/L) €.0 1.9 1.8 1 .D 3.2 8.0 .
Conductivity
(umhos/cm) ° 281 185 8o 2490
Temperature CC) | 25.3 24.8 2s.0 24.71 2.0 2.3 241 .
pH (S.U.) 3a3 [%.0] 213 1.96 8.02 ot | 8.1 185
22% DO (mg/L) 8.0 7.7 1 1 8.0 2 .2 <g.
Conductivi
(p‘::h:;:;,;)ty 272 711 262 23
Temperature (°C) 25.1 244 25.0 24.7 .9 2S.\ 24.71 2.8
pH (S.U) 2.4 B.oz | 804 {147 2.0 3.00 | 2071 4
43.9% DO (mg/L) .0 1.8, ! . 0 2. 82 .
Conductivit
(|,;1mhtl;s/cm)y 23% 137 AL 23k
Temperature (°C) 2S.3 24.8 249 24.9 2. A 24.& .
‘pH (S.U.) ‘ 2.0 | B.00 %.04 .86 147 3.05 3.4 14\
7% DO (mg/L) 3.0 7.9 1. k) JB{; 32 .2 B2
Conductivity
(umhos/cm) 194 g7 I82 LQ\
Temperature (°C) 253 2S-| 249 24.8 s, 25-3 4.8 .
pH (S5.U.) -1.971 7.9 1.94 7.9%< .93 %.03 3.0\ .38
100% DO (mg/L) - 1.5 . 1 19 €2 X.2 2z
Conductivity
(smhos/cm) 4q 140 134 Yo
Alkalinity
| (mg CaCOYL) \\ Sz
Hardness
s4
{mg CaCO,/L)
TR Chlorine (mg/L) <0.10
Temperature (°C) 25.2 25.} 2S. } 24.71 2s. | 28.3 24.9 24.&
pH (S.U.) 2.3 1.9 20> I 7.86 1.496 8.01 8.02 <787
100% DO (mg/L)
Intake 1] 1.8 7.9 1.7 3.6 B.\ .0 A
Conductivity .
(umhos/cm) (15} }‘(b 16 140 144
Alkalinity
| (mg CaCOJL) N\ sl
Hardness Sq
| (mg CaCOyL) "
TR chlorine (mg/L) <0.10 SN
Temperature (°C) -2 . | 2s.1 24.9 Zzs. 1 285.2 291 24.1
Initial Final Initial Final Initial - Final Initial Final




Environmental Testing Solutions, Inc.

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

Daily Chemical Analyses

Client: TVA / Sequoyah Nuclear Plant, UV-Treated
Test dates: November 09 - 16, 2004
Project number: 1557 Reviewed by: KIVW
: A
Concentration |Parameter Da Day 1 Da Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initiat Final Initial Final Initial Final Initial Final
pH (SU) 8.11 7.94 8.06 7.87 8.04 7.89 8.15 7.66 8.15 1.71 8.05 2.75 8.04 7.95
DO (mg/L) 7.9 19 7.8 7.6 7.8 7.5 7.9 6.9 7.8 7.2 8.0 2.6 8.1 8.1
Conductivity (umhos/cm) 310 310 303 301 301 285 303
Control  I5ialinity (mg/L, CaCOjy)
Hardness (mg/L CaCO,)
Temperature (°C) 249 24.6 249 24.3 24.9 24.7 24.8 24.7 249 24.6 24.9 25.1 25.3 24.9
IpH (SU) 8.09 7.88 8.05 7.85 8.01 7.86 8.12 7.66 8.12 7.66 8.04 1.73 8.10 7.96
10.98% DO (mg/L) 7.9 7.8 7.9 7.6 7.8 1.5 8.0 7.0 79 7.2 8.0 7.6 8.2 8.1
) Conductivity (umhos/cm) 290 277 283 280 291 269 295
Temperature (°C) 249 24.8 24.9 24.3 25.1 24.8 24.7 24.6 24.9 24.6 25.0 25.0 25.3 247
pH (SU) 8.08 7.88 8.02 7.84 1.99 7.84 8.12 7.67 8.12 7.64 8.04 7.75 8.10 7.96)
2% DO (mg/L) 7.9 7.8 7.9 7.6 1.9 7.3 7.9 6.9 1.7 7.1 7.9 1.5 8.2 8.2
Conductivity (jumhos/cm) 273 270 262 269 267 262 284
Temperature (°C) 247 24.6 24.7 24.2 25.0 24.8 24.8 24.7 25.2 24.6 25.0 249 254 24.7
pH (SU) 8.07 7.86 8.03 7.82 7.98 7.83 8.08 7.66 8.12 7.63 8.01 7,72 8.06 7.94
439% DO (mg/L) 7.9 7.8 8.0 7.6 1.9 7.3 7.8 6.9 7.7 7.0 8.0 7.5 8.2 8.2
- Conductivity (ymhos/cm) 240 235 236 240 235 233 240
Temperature (°C) 24.8 24.6 249 243 25.1 249 249 24.9 25.2 24.8 24.9 24.9 25.3 24.8
pH (SU) 8.05 7.75 8.00 7.82 7.94 7.80 8.02 7.59 8.05 7.65 7.98 7.1 8.04 7.92
7% DO (mp/L) 7.9 7.8 7.9 7.6 7.8 7.2 7.8 6.8 7.5 7.0 7.8 7.4 8.2 8.2
Conductivity (pmhos/cm) 194 192 194 193 193 187 194
Temperature (°C) 24.8 24.1 25.1 24.2 25.3 24.6 25.1 24.9 25.2 24.6 24.8 24.8 254 24.7
pH (SU) 8.02 7.73 7.94 7.80 7.90 7.80 7.97 7.65 8.00 7.64 7.96 7.81 7.99 7.88
DO (mg/L) 7.8 7.5 7.8 1.5 7.9 7.2 7.6 7.1 76 7.2 7.9 7.4 8.2 8.1
Conductivity (pmhos/cm) 152 145 150 149 139 142 145
100% Alkalinity (mg/L CaCOy)
Hardness (mg/L CaCQy)
Total Residual Chlorine (mg/L)
Temperature ("C) 24.7 247 25.1 244 25.3 249 25.1 24.8 25.4 249 24.8 24.7 25.2 249
pH (SU) 8.02 7.76 7.96 1.7 7.92 7.74 8.01 7.62 8.08 1.57 7.96 7,78 8.01 7.89
DO (mg/L) 7.9 1.5 7.8 7.2 8.0 7.1 78] 1.0 7.7 7.0 7.8 7.5 8.2 8.1
Conductivity (smhos/cm) 146 143 149 145 147 141 144
100% Intake |Alkalinity (mg/L CaCO,)
Hardness (mg/L, CaCO,)
Total Residual Chlorine (
Temperature (*C) 249 24.6 25.0 24.2 25.0 24.7 24.9 24.7 25.2 247 24.9 249 25.2 249




Environmental ‘1'esting Solutions, inc. rage > ol b
Species: Pimephales promelas Date: _/ [-09-04
Client: TVA /Sequoyah Nuclear Plant — UV-treated
Daily Chemistry:
Day
0 1 2
Analyst J caJ
Concentration Parameter ’ 1
CONTROL | pH (S.U) 2.1\ Z14]_ | 8oe |87 | %0f | 784
DO (mg/L) 19 -1.4 1.% 1.l 1.8 .
Conductivity
(gmhos/cm) 301 310 203
Temperature (°C) 24.9 246 244 4.3 249 24.7
pH (S.U.) 2.04 182 3.05 1.85 .01 13
10.98% DO (mg/L) 1.9 -1.Q 1.9 1.0 1 1S
Conductivity
(pmhos/cm) 290 211 28%
Temperature (°C) 2.4 24.8 24.4 24.3 25.\ '.ﬁ:f
pH (S.U.) <.0% -1.%9 . .02 134 1.99 1
22% DO (mg/L) 19 - . i | 1 19 ° i’
Conductivity
{umhos/cm) 213 210 L2
Temperature (°C) 4.7 24.b A 24.2 25.0 .8
pH (S.U) £.09 1.8t 2.0% 182 1.8 1.%
43.9% DO (mg/L) 1.4 1.3 %.0 Lo 1.9 2.
Conductivity
(umhos/cm) 240 235 A1
Temperature (°C) 24.8 24.b 24.9 24.3 2S. | 2.
pH (S.U.) .05 215 .00 1.82 194 | 180
2% DO (mg/L) 19 2.3 Aa 10 1X 12
Conductivity :
(pmhos/cm) 1a4 E 1oy
Temperature (°C) 24.8 24.1 2.1 4.2 | 25.3 24,
pH (S.U.) 2.02 .13 144 | 7230 | 71490 | 1%o
100% DO (mp/L) 7.8 1S 1.8 7S 1. .2
Conductivity . .
(xmhos/cm) 192 i4s 150
Temperature (°C) 24.71 24.71 2s.1 2. 25.3 4 9
pH (S.U.) €02 T 18L || 777 | 742 174
100% Intake | DO (mg/L) 14 1.5 1.2 172 -0 —7-1
Conductivity
(pmhos/cm) 4o 143 14a ,
Temperature (°C) | 2Y.9 24.6 25 -0 24.2 25.0 2y,
Initial Flnal Initial Flnal Initial Final




knvironmental iesting Solutions, Inc. Page 6 ot6

Som—

Species: Pimephales promelas Date: / '07-0‘/
Client: TVA/Sequoyah Nuclear Plant - UV-treated

Day
3 4 5 6
Analyst 8) [ " {CcE
Concen- Parameter
tration ;

CONTROL | pH(5.U.) gis_ [ 1.6 | 815 |79t | %os | a5 | ®e] |14as
DO (mg/L) 14 A'eq] 1.9 1. 8.0 1. 3.\ .\,
Conductlvity
(1mhos/cm) 201 ol 185 303
Temperature (°C) 24.8 24.7 24.9 24.C 24.9 2S.) 25.3 {2dA
pH (S.U.) 22 1.6 ?.12 1.66 804 1713 B.10 1.9

10.98% | DO (mg/l) ®.0 {.0 1.1 T 8.0 -1 g2 B.
Conductivity
(pmhoslem) 230 31 269 245§
Temperature (°C) 2.1 24.b 24.9 2.6 25.0 25.0 25.3% 24.1
pH (S.U) @3z .61 %1 |7.6q4 [8of Sas | _s.o | 1496
+22% | DO (mg) ' 19 6. 1.7 A T8 1.S 32 Bz
ﬁ?ﬁf&‘iﬁ;’ 263 i 767 A% 234
Temperature (°C) 24.8 24.71 2S5.2 2. L 25.0 24.9 25.4 24.1
“pH (S.U) 2.08 0 1.6b Blz [763 | S0 2z | S.oo | 1494
" 43.9% DO (mg/L) .8 ba .1 8.0 1S T.2 2.
Conductivit
(pmhos/cm)y 240 235 . 133 240
Temperature (°C) 3 ] 29. 25. 2. 24.¢ 24.9 2 253 2M.
pH (S.U) 3oz 159 | 605 (765 |13 [y | Iof | 192
1% DO (mg/L) 1.9 b 1. .0 1.9 1.4 R2 B
Conductivi
(pmhoslcm)ty Q3 193 187 |q4—
Temperature (°C) 2.1 24.9 5.2 ™. 24. & 4.8 =4 24.77
pH (S.U.) 7197 | 7.6e8 g.00 | 7.6Y 146 184 .99 1R
100% | DO (mg/L) .w i1 7.6 .7 14 . 52 2.
Conductivi
mhos/cm)ty 144 134 142 s
Temperature °C) 25.\ 24.5 23, 24.9 _'H £ 24,7 2S.2. 24.
pH (S.U.) 2.01 .62 |08 | 7.57 196 17 | 8.0l ) 289
100% | DO (mgl) G
Intake ) (& .7'0 7.1 -’.o 7'% '7, %.2 ?ﬁ‘
Conductivi
(;1ml‘1os/cm)ty WS ] 47 , (II/ \4"-[’
Temperature (°C) 24.9 g 2S-2 T 24.9 2. 25.2 24.4
Initial Final Initial Final Initial Final Initial Final




Total Residual Chlorine

(EPA Method 330.5)

* Matrix: Water, MDL = 0,10 mg/L
Meter: Accumet Model AR25 pH/Ion Meter

Analyst | (04}
Date analyzed | {{-pq-o+
Calibration:
‘ . 0.10 mg/L, 1.00 mg/L
Reference standard number NS 191 1NSS 1977

Laboratory control standard:

Page 7

Page Lof |
Todide reagent: | g J2 71
Acidreagent: [ py 2. 139

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

Reference standard True value (TV) Measured value (MV) % RS=MY/TVx100
number {mg/L) (mg/L) (acceptable range = 90 to 110%)
(NSS 141 0.50 0.5z 105 °f.
Duplicate sample precision: .
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (rmg/L) (acceptable range = £ 10%)
’hu £ 2 A W RS “.m: ;-—“.-P_« ;:,»
HIB.01_[DWASA PALE Yeisow, prenals® €0.00131 [EREATE NS
® o3 i} SEoeR
Jd Duplicate  |SESBEEIE Al D Lo 000849 —
Sample measurements:
Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
CEBALIESERE] Blank (shouldbe =<0.10mg/L) | EREVHAGERNSINGENGEEANE] Lo DIRD
O4dVOAR. 02 HERCULES 1peC.” PALE Yarow ,PAPTICLES £8.600 189
odLIoq 1l fopiT-u3 yaace  {PALE weuow Palmicies <0.00546
O IA.08  JWBT -lot_ INTAKE fhLe Yeuow, PaAfRTcLES <o.0049
DHUAA, O Jwd pr -\t PALELY Yeuias |, PARTICLES <0.0034S
ONIE, 03 JlpYtsviweE Lo _Cotoe., PAPTicLES 0. 381
O4U08. 07 |SOL  1uTARE Pare qErow  PARTICLES <c.0199
H4UDR.00 | Wb asT ~tot PALE YUsow, CLEAR <0.0M0 \
od1no8.ol | Spu - 10) L0 CoLoR |, CLEAR {0 ,00Y]
QUUDA. 1O JWwbNT - 1v3 Bo Cotolk ,CLEAR. {0.005(3
Note: All samples were analyzed in excess of EPA recommended holding time (15 minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number {mg/L) {mg/L) {acceptable range = 90 to 110%)
Lisss 127 0.50 0.45% QL.
1 £.0 2
Reviewedby [V
Date reviewed -V
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Page [ of _ |
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/lon Meter
Analyst | OA-\ Todide reagent: | D@ 1271
Date analyzed | 1{~1{-pl Acidreagent: | O @ 13Y
Calibration:
S - . 0.10 mp/L 1.00 mg/L
] Reference standard number Nss (81 NSS 1417

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
. number (mg/L) {mg/L) (acceptable range = 90 to 110%)
1SS 1871 0.50 0422 43.b L
Duplicate sample precision:
Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100
number (mg/L) (acceptable range = £ 10%)
o F ,2:5,,: I N "\ﬁu!"’ -3',,
41105 bt - U3 IPAe Seuew, S (0.00573 [ihtiara e
d Duplicate | “"’&: 13 35“**4’ U D <0.005 1> —
Sample measurements:
Sample . Sample ID Sample characteristics Residual chlorine
number (mg/L)

s TREREE] Blank (should be =<0.10 mg/L) |ETREREERANEIINGRRENRRSs ] <0.014]
bullL, OF  JRANT - I5t Pace Yewow , Oleak £0.00334
o410 .01 St -iot Pace Youow, Few PARTICLES | £b.00193

Juy. 02 Wbyt - we. UeHT Yeuow, FEw PAeTicles | €0.601S
O4i1.07 JheReuvres no corse daeticies £0.00404
o™ Jwentior wotage faLe Yeltow fABTicLes £0.0014\
O4111D.10_JlwAynesvire VWP eace Yeloo  Prtncres B [
fodmito)  fmagsuAce WWTP  |PALe yersow, eleat <0.05194
4 .ou MBPTD; N3 WITAYLE fave Yeniou, PaRticLES <o.0044 5

o4 nie.o® Isou'? utace PAle  Yeriow . PARTICLES <0.00247
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 (MY) % RS=MVY/TV x 100
number {mg/L) (mg/L) (acceptable range =90 to 110%)
INSS QT 0.50 0.521 104, 2 1.
Reviewed by ﬂ‘u'"
Date reviewed | |11 |-OY




. SR
civironmental 1estng Sojutions, Inc. -~ ssAt

Page |
Page | of M3
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL =0.10 mg/L
Meter: Accumet Model AR25 pH/Ton Meter
Analyst | P(® Todide reagent: | N, 127
Date analyzed | \\- (3. LooY Acid reagent: | (MR 13Q '
Calibration:
L . . 0.10 mp/L. 1.00 mg/L
Reference standard number Nss 147 INSS \Q7

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 (MYV) % RS=MV/TVx100
number (mg/L) (mg/L) » | (acceptable range =90 to 110%)

JN%4147 0.50 0.57¢ 105. 67

Duplicate sample precision:

Sample Sample ID Sample characteristics | Residual chlorine | % RPD = {(S - D) /[(S+D)/2]} x 100

number (mg/L) {acceptable range =+ 10%)

T S Ry R T s A
HWIzol SaN - o1 [Tan, Juge gakicles |5 0232 s s e B
L | Duplicate |HEEEAS i Do 23 + 04 T
Sample measurements:

Sample Sample ID Sample characteristics - Residual chlorine
number (mg/L)
st 5] Blank (shouldbe =<0.10 mg/l) | EGERASNESINIEIMMRIERRIIEY] /p 00213

pIliz.n2 | onn - \~Taka, Pe yellow, patheles 0.0015§
o1z 09 Jwen 101 Dule yellow, pacticles “0.0020¢
8411308 | wany 1o wioke. |Cleoc, ooicticles - £0.000(%6
Nlll&.mp wWan) iz ?AQ_ ?Q“O‘%‘ c‘oud\‘/ __|<0.00087]
0411399 |uen 11z Cleas, ro&m_g gar;‘lclcf <0.0007f6
04z, 10 | wew na- inteke |Clear, foading pecticles <D. 0006

7 7\
01203 |ownsa Cleas, flooting " gashicles  |<0.00044z
bAZB, | Basprese. Cleor, Qosheles £0.00133
oz oF lomn - Swope P Q.“O tosticles - |<0.000429
Note: All samples were analyzed in excess of EPA recommended holding liﬂc (15 minutes) unless otherwise noted.

Laboratory control standard:

Reference standard True value (TV) Measured value (MV) % RS=MV/TVx100
number {mg/L) {mg/L) (acceptable range = 90 to 110%)
INHS 147 0.50 0486 91.2¢.
L
Reviewed by M\

Date reviewed L1-13- 04
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Total Residual Chlorine

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

Todide reagent: (N& 127

Analyst | 0CB

Acid reagent: | INR 13

Date analyzed {{| - | 3 - Zob4

m’mm’\
‘ o~ 0.10 mpg/L 1.00 mg/L

Reference standard number

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

Reference standard True value (TV) Measured valueTﬁﬂQ\ % RS=MV/TVx100
number (mg/L) (mg/L) ~{acceptable range = 90 to 110%)
0.50

T~

Duplicate sample precision: .

Sample Sample ID Sample characteristics | Residual chlorine | %RPD = {(S - D) /[(S+D)/2]} x 100

number (mg/L) (acceplable range = £ 10%)
TN G I T L 1 40

‘ 64112.07 |40 e svitas] Clear, pactiles | S20.000412 [Frs¥ i NGNS

oyll) 25| Dublicate ERFRIETENIAIE] DeD.000q 32

Sa}nple measurements:

Sample Sample ID Sample characteristics Residual chlorine

number mg/L)
SRR Blank (should be=<0.10 my/L) | EERENRMESTER LSRR AR e A Fcs
o1 Ae 8] S pruce . Prne LousiP Qear, Particles £0.000807
041130l A}‘TF Mcboae, Rle \!ell o, IOM'%‘\(.\CS <0.00014S
041115062 | Duwa. - Y Tade vellow, Opanue. ' 40.000M(3

O"““bbg :]E’hnS‘hIY\ Co. pal& \[;l\o\,)_ 'pu"hc,\c.s <6,000bLS
04505 | S. Cae, (IWITP @q,\e.:/e\[b(b, Dcxr"\des <0.000308
pdiizod |N. Cony wWw?  |Cesr, guchicles <0.00028+/
. / -
= — 0B

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

Laboratory control standard:
Reference standard True value (TV) Measured value (MYV) % RS=NMV/TV x100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)
INo5 17 0.50 0,493 qa0/.

Reviewed by P2\

Date reviewed ALY
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i Environmental Testing Solutions, Inc. Page_ | of_ 2.
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOy/L
Analyst [ 043
Date analyzed | }{-08 -t Titrate samples to pH =4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (V) of H;SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End { Total = (5 ml N2,CQO, x 0.05)/E = (/Vx 50000)/ 100 ml sample
water reference | standard mi m} ml =(.25/E =Nx 500
=4.5S.U. | number number (E) (acceptable range = 0,018 - 0.022)
A50 | 1R 2RSS | 0.0 [1Z24 ] 124 0.020%2 0.1
Laboratory control standard: '
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number (Tv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCO,/L) (ml) ml ml ml =90to 110%)
) 100 100 q ) .
INSs  z2d 1z 1223199 | 1o\ Do jool. .
Duplicate sample precision: .
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /I(S+D)2)} x 100
number (ml) ml ml ml (acceptable range =+ 10%)
n-o1-oM |mis Heo 4 | (00 | zz3(28dl ba | 100 [° w2 ‘
J Duplicate 4’ D
2N 3yl & 17 13
Matrix spike recovery:
Reference - Spike value '} Sample Spike alkalinity (A)
standard number sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
{mg CaCO,/L) (m}) ml! mi ml . -
1NSS z2d 50 102 | 24 | A4 | 1o | Wl [ ul
Sample alkalinity (B) Measured spike value (MV) ° %R=MV/SVx100
(mg C2COy/L) MV=A-B (acceptable range
(mg CaCO,L) =75 to 125%)
b3 43 : Qlo-l.
Sample measurements:
Sample volume | Begin { End | Total : Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOJL)
©-2L-A | mhs Hzo 100 244 453189 | 0. LO
10\ misthio 4 20 |19 | 5.4 Lo
\ + C 18 1134 | ko o)
+ $51 W20 A Ine | 33 33
y\-os-04 Ssw HzD 1.2 |205] 33 33
i mHs Hzo 20.5 |21 | W2 _ 103
w0 oo ImHS Hzo 201321 | O bl
S 4 s Hzo 32 (3.0 3.3 h 33
k. - od “0"’-03 EL)F!E.LD y - 3.0 'v\z ‘L’L

Reviewedby: | A |  Datereviewed: | | 18-
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Environmental Testing Solutions, Inc. Page 2. of 2.
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | A )
Date analyzed | {-n8 .Y Titrate samples to pH = 4.50 S.U.
itrant normali ipli ermination:
pH of Normality —— Normality (N) of H,SO, pH Factor or Multiplier
Deionized | Titrant check Begin | End | Total W = (¥ x 50000) 100 ml sample
water reference | standard ml m} ml =0.25/E = N x 500
=45S.U. | number number (E) (acceptable range = 0.018 - 0.022) \
Laboratory control standard: ﬁﬂ
Reference Truevalue | Sample Alkalinity MV) | % RS=MV/TV x 100
standard number (TVY) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
{mg CaCO,/L) (ml) ml ml ml =90 to 110%)
Nss 224 100 10 o 102l Qlp| 10 943 a1-/.
Duplicate sample precision: ’
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D)/[(S+D)2}} x 100
number (ml) mi ml ml _(acceptable range =3 ]0'/-?
0411020) [Epciero \ | wo | w2 wad bz | woy |5 dz  pESEEEsSel
Duplicat D
J ) ¥t s 2| o 42 . —
Matrix spike recovery:
Reference Spike value | Sample - Spike alkalinity (A)
standard number (sY) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
{mg CaCOy/L) (ml) ml ml ml
ss zzd 50 wo | MY [234(4.0 | vy ]l
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCO/L) MVY=A-B {acceptable range
. . (mg CaCO,/L) =75 to 125%)
-:gz ' 4q .43 /.
Sample measurements: :
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier {mg CaCO,/L)
bdilok. 9 leseiern 2 100 234|294 | do | .y %
o4ioz.6b | Iowmdnue ool 214 |3z2] 88 29
odiloz. 07 | M W2 l4s | 53 54
{odo=2.0S |l L eafte 18 | %.5] 34 3so
10-20-04 SAL1 H:0 4 Fos s [we 110)
N-o\-od saLy Hz0 O 1132} 133 120
~o3-04  |SALT Hip 137 1293 [13.0 4o
N-0b-04  [SALT ko z13 #doa | 134 k Mo
u-01-gf  |shT weo 4 134 |0 | W + 120

Reviewed by: L fﬁ J Date reviewed: rl \-l&-o\(
V R ]
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Environmental Testing Solutions, Inc. Page_|__ of_¢
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst A
Date analyzed | \\-1S-04 Titrate samples to pH =4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (N) of H,;SO, pH Factor or Multiplier
Deionized | Titrant check Begia | End | Total = (5 ml Na,CO;, x 0.05)E = (N x 50000)/ 100 m] sample
water reference | standard ml ml ml} = 0.25/E =N x 500
=45S8.U. | number number (E) (acceptable range = 0.018 - 0.022)
4.39 |wegzy | 1N€wS| 00 |s | iz 0.0 280 10.0
Laboratory control standard: |
Reference True value | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number av) volume | Begin | End | Total | Multiplier (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml m} ml =90 to 110%)
INSS 224 100 10 | 128 | 222l 97 | 0.0 91 7/
Duplicate sample precision:
Sample Alkalinity “%RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,L) {(S-D)/I(S+DY2]} x 100
number (mD) ml m} ml
S
W-0A-04  mis dz2o A | 100 [222 |284d[k.2 | 6D L2
Duplicate 4’ 28.&] %b 2 < D vz ‘ —
Matrix spike recovery:
Reference Spike value | Sample Spike alkalinity (A)
standard number sV) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
{mg CaCO,/L) (ml) ml ml ml -
INSS 224 50 o (284 [Hs{liy | BO 11
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) = 75 to 125%)
oz 49 4%,
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
}|_Sample number Sample ID {m]) ml ml ml Multiplier (mg CaCOyL)
[-of-04  1mils Heo 100 s 46s |bd | .o LoD
N-02-0f | tmils teo o 0.0 [1g2 |l 1 bl
J\-12-04 mus Hio A e h2g | el bl
| -8 128 {BY | LD 00
Y C 8% |2¢7 | 54 99
- SSws_ Hed 241 [28.1 | 34 \ 3t
Wt-ot | mids 4,0 224 | s | po \ Y
04 1108:95 |jwaruesviue | M (357 | W ‘\& o
Ledino. oA 1 2 < ¥l31s | L3 13
Reviewed by: [ ) | Date reviewed: | {1~ m-gj |
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Alkalinity

(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCOyL

Analyst | o)

Date analyzed [ {{.15-24 Titrate samples to pH =4.50 S.U.

“—TNFanT mormality-and multiplier determination:

pH of Normality |————{ Normality (V) of H,SO, pH Factor or Multiplier

\
Delonized | Titrant check Begin | End | Tortat = (5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample
water reference | standard ml ml ml =N x 500
=4.5S.U. | number number (E) (acceptable range = 0.018=
Laboratory control standard: \Cﬁ

Reference Truevalue | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number Tv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOy/L) (ml) ml ml ml =90 to 110%)
INSS 224 100 10 1315 |41.2) 41 | jo.0 a1 a1/
:" Duplicate sample precision: '
. Sample Alkalinity %RPD =
S, Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S-D)/[(S+D)2]} x 100
B number (ml) ml ml ml (accepub?e range = + 10%)
I odiiziod Whyseswues | lbo | 38 |60 12 | 0.0 |5 12 [y '
23 Duplicat D
& 4 - v {solez |tz | + \Z —
Matrix spike recovery: _ .
B Reference Spike value | Sample Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
(mg CaCOy/L) (m)) ml ml ml
Nes 224 50 0o_| soine |wvo | 0.0 Lo
Sample alkalinity (B) - Measured spike value (MV) % R=MV/SVx100
(mg C2COy/L) MV=A-B (acceptable range
{mg CaCOy/L) =75t0125%)
2 . 43 Qu(.
Sample measurements: .
Sample volume | Begin | End | Total : Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
| 04 1168.00  |SQN { 100 Lo w3 | 53| (0.0 S3
Q4 1110.07 | 2 o3 |214 | 8¢ S|
Lod 2. ot + 3 214 20| 52 52
04 (108, 02 SO Wsrake | 20| 317 | S 51
o4 1110,08 { z A |31 S.0 So
odiliz. 02 ~ 3 327 {4Hg [ S\ |
od 1009.08 JWAN v | 4@ 1Y | S S
oY 111t 03 | z 44 [ [bd )
o4 1lia. 61 + 3 € fioa sl ~ b

Reviewedby: | |  Datereviewed: | gl i8-0
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Environmental Testing Solutions, Inc. Page_ 3 of 4
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst | ()} ~
Date analyzed | .14 Titrate samples to pH = 4.50 S.U.
Waﬁzinaﬂom
pHof Normality | Normality (V) of H,SO, pH Factor or Multiplier
Delonized | Titrant check Begin %M = (5 ml N2,CO, x 0.05)E = (N x 50000)/ 100 ml sample
water reference standard ml ml ml .\mzil-}:&nu\ = Nx 500
=4.58.U. | pumber number (E) (acceptable rang - 0.022)
~]
[ \
Laboratory control standard:
Reference Truevalue | Sample Alkalinity (MV) | % RS=MV/TVx100
. standard number V) volume | Begin | End | Total | Multiplier | (mgCaCOJL) (acceptable range
' “(mg CaCOy/L) (ml) ml m] ml =90 to 110%)
N5S z24 100 100 ] 19.3 {290 4.9 1 o o9 a7+/.
Duplicate sample precision: .
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier [ (mg CaCO,/L) {(S-D) /[(S+D)2]} x 100
T number (ml) ml ml ml (acceptable range = = 10%)
S R g R ey
L od 1103.04 WAV _16y DT, | 100 | £10(323(83 | o 53 PRERSORISW
‘ ! Duplicate D —
7 4 plica { ¥ 323 Nl o3| ¢ 55,
. Matrix spike recovery:
: Reference Spike value | Sample . Spike alkalinity (A)
T standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
o (mg CaCO,/L) {ml) ml ml ml .
‘g_{ : 1IN5S5 224 @D \0D 32.3 QZA 10.1 10.0 101
. ., Sample alkalinity (B) Measured spike value (MV) % R=MV/SVx100
o {mg CaCOy/L) . MV=A.B (acceptable range
‘i " (mg CaCOJL) =75 to 125%)
i 53 .49 L Ala Y.
0 Sample measurements:
*"' : Sample volume | Begin | End | Total Alkalinity
l o Sample number Sample ID (ml) ml m! ml Multiplier {mg CaCOyL)
¥ odog.od  Jpan ST 16y 24 (0O 33 192 |s4 | Joo 59
3 04 1113. OF L 3 42 lis> | i bl
lodnea.on (wew w2 153 |202-1169 o (jod
lodnin. o2 -2 202132 (119 2o Eﬁ\
JiU1».02- v ] \4 189 |1s 5
O4i®A.10 [WAN 43 | 29 |14S | 56 S
o i, oS { 2 s 209 | oYy LY
1304 v+ 3 204 1213 | LY A
Lotued. il Jwan ud wx. | ¢ 223|320 53 | X S3

Reviewedby: | |  Datereviewed: I nagey |




. Page _ 73
Environmental Testing Solutions, Inc. Page_ 4 of 4
Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst 1) ! .
Date analyzed | (1-45 -0 Titrate samples to pH = 4.50 S.U.
; multiplier determination:
pHof Normality T S Normality (V) of H,;SO, pH Factor or Multiplier
Deionized | Titrant check ‘Begin { End | Total CO; x 0.05YE = (N x 50000)/ 100 m1 sample
water reference | standard mi ml ml = (.25 =Nx 500
=4.5S8.U. | number number (E) (acceptable range = 0.018 - 0.022) ~F~_
Laboratory control standard: ’ - %
Reference Truevalue | Sample Alkalinity (MV) | % RS=MV/TVx100
standard number av) volume | Begin | End | Total | Multiplier | (mgCaCO,/L) (scceptable range
(mg CaCOyL) | (ml) m | ml ml = 90 to 110%)
Lss 224 100 10 ] 32.L]42:31 99 | .0 41 VA
Duplicate sample precision: -
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,/L) {(S -D) /[(S+D)12]} x 100
number (ml) ml ml ml (acceptable range = = 10%)
s ‘:’j“a???.;‘ g ey
ol ob Jweo 13 W 2] 100 [ 108 [Yolo] L4 | jO.0 ) [uhimied
Duplicate D .
4 e |224] o | 4 D Lo/
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCO)/L)
{mg CaCOy/L) (ml) _ml ml ml
195 224 50 0o | We.blzad 108 | PO 108 T
Sample alkalinity (B) Measured spike value (MYV) % R=MV/SVx100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
©w - 4 QL .
Sample measurements: ‘
A Sample volume | Begin | End | Total Alkalinity
!." _,'. Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOyL)
zx‘ O4IB 10 [WEA 13 wrt. 3 1+Ye} 21413331 59 /0.0 59
" o4 oL, 03 |Vepeures 1\ 3s 115.0 1S (20
a4 1109.02 \ [ iIso 21222 120
o4 nit. 07 LY 3 < 212 {40.3 {134 o 13
//,
—
/’ﬁ&/
_/

Reviewed by: | 0| I Date reviewed: | |{-ge-04
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Total Hardness

. (EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst
Y p CAY Tme oluted 1352
Date analyze H-08-oo End B Iqel .
Titrant normality and multiplier determination:
Titrant | Normality check | Begin End Total Normality (N) of EDTA pH Factor or Multiplier
reference standard ml] ml ml =0.2/E = (V x 50000)/ 50 ml sample
pumber pumber (E) (acceptable range = 0.018 - 0.022) = Nx 1000
INRAZS | IN5S 172 00 [gqq | ]9 b.ozoz 20,2
Laboratory control standard: .
Reference True value | Sample ) | Hardness (MV) | % RS=MV/TV x100
standard number (V) volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
{mg CaCO,/L) (ml) ml | ml ml =90 to 110%)
F INSS WO 40 0 128 ju84] 2.0 | Zo.2 do tos /.
i Duplicate sample precision:
SIEE ’ Sample Hardaess %RPD =
E . Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S- D) /|(S+D)2]} x 100
;1}':\ v number (m!) ml ml ml (acceptable range =+ 10%)
A 10-2z6-0 _|mns #0 5o |19 |o|da | zo.2-|5 83  pSEEEL S
g Duplicate D —
4 + g (e 44 4 83
Matrix spike rec:ove 2
Reference Spike value | Sample Spike hardness (A)
standard number V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCOyL) | (ml) ml ml m}
E o INSS Lo 40 So .0 {z22|k.z 20,2~ l2s
' Sample hardness (B) Measured splke value (MV) % R =MV /SV x 100
i— (mg CaCOy/L) MV=A-B (acceptable range
e- . (mg CaCOy/L) =75to 125%)
3 Yo, \05 7.
E Sl Sample measurements: -
., . Sample volume | Begin | End | Total Hardness
X Sample number Sample ID (ml) - ml ml ml Multiplier (mg CaCO,/L)
¥ Blank
1 TV ND | (should be = 0 mg CacOLL) 50 0.0 | 0.0 |00 2.6, 2- RO
L Moot |mas fao A | 22.2.|26.3 | 44 3D, v
3 | - 4 223G
{ - (3 243 |30 & J
. < ¢ 30.1 344 | 43 31
5 \ S uo o 34 (3 | 2.0 6 4o gt
v \-05 - ssw #H20 3.4 |25, ;«‘“ﬁ.@o 427 €LY,
i - nus #20 ae.| [4zg | dy | €9
Eo [W-07-0d  |mHS H20 42.5 |Wolo | 4.1 83
i L S0 Had dolo 486 | 20 4
E : o4 116201 |Eue1e10 i *_ 24 4,3 7 < 24
.: Note: If >15ml of titrant is used, sample must be diluted.  Reviewed Date reviewed &-04
i- by: —* E g‘bm "P'h‘.a d 'l'

eudondos. Twtiall sagh- chaete, N
= R saal S Am w'f)““‘“‘”
QLrglt Y Semt ..

o
T
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' - Environmental Testing Solations, Inc. Page 2 _of 2
Total Hardness
l - (EPA Method 130.2)
) Matrix: Water, MDL = 1.0 mg CaCO,/L
. Analyst ) .
! . Date analyzed (’og',oj
Titrant normaWination:

l Titrant | Normality check | Begin End | Tutal] Normality (V) of EDTA pH Factor or Multiplier
: reference | standurd m | om | om N}m\ = (Vx 50000)/ 50 ml sample
number number (E) (acceptable range ®*6:818 - 0.022) = /Nx 1000
;! —

\
—— .
Laboratory control standard: /ﬂ
Reference True value Sample Hardness (MV) | % RS=MV/TV x100
standard number (Tv) volume | Begin | End | Total | Multiplier | (mgCaCOyL) (acceptable range
(mg CaCOy/L) (ml) mtl ml ml =90 to 110%)
\NSS o 40 0 143 b3 ]| zo| zez | % 100,
Duplicate sample precision: .
Sample Hardness %RPD =
Sample Sample ID volume { Begin | End | Total | Multiplier | (mgCzCO,L) {(S-D) /(S+D)2]} x 100
number (ml) ml ml m! (acceptable range = 10%)
S N P ATV gt e e g T o AT s ) 4
- Pssrodibciero z | SO 3 19 [\ | 222 32
Duplicate D
Deiisg.03 + (19191l & o &34 ..
, J
Matrix spike recovery:  ° st
Reference Spike value | Sample Spike hardaoess (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg C2aCOy/L) (ml) ml ml ml
WSS juo 40 50 119 Inl 371 | 20.2 1S
Sample hardaess (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOyL) MV=A-B (acceptable range
(mg CaCOyL) = 75 to 125%)
34 ! (02.s °[.
Sample measurements: :
: Sample volume | Begin | End | Total Hardness
Sample number SampleID - (ml) ml m} ml Multiplier {mg CaCOyL)
Rlank "'AA —
_(should be = 0 mg CaCOy/L)
o4 llowld |Esewn 3 [5Ye iz {13.31 ) 20.2 34
o4 11020l | Lupsapvue 6Ol I 13,3 |20.0] e LW ED]
Uioz . 07 |Jonpspionte posteeatt <+ 2.0 |230 | 3.0 (o}
102,05 |Tin'L PaPce 25 230 [z11 143 | (@ {40
13826 foD e so  |217|aas|lL | L 3z
l/
——
—o——
Note: If >15ml of titrant is used, sample must be diluted.  Reviewed Date reviewed .
by: (\\ -1y
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Environmental Testing Solutions, Inc. Page 1 of 4

Total Hardness

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

Analyst [ Q)

Date analyzed | {\-|5-D4%

Titrant normality and multiplier determination:

Titrant | Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard m! ml ml =(0.2/E = (N x 50000) 50 ml sample
number number ) (E) (acceptable range = 0.018 - 0.022) =N x 1000
Weazs ) ass (72 | 0.0 184 | 99 0-0z02 2.2

Laboratory control standard:

Reference ‘True value | Sample Hardness(MV) | % RS=MV/TVx100
standard number (Tv) volume | Begin | End | Total | Multiplier | (mgCaCO,L) {acceptable range
(mg CaCOyL) | (ml) ml | ml | m =90 to 110%)
135S L 40 50 99 |8 ]| 2.0 20.2 46 . too‘l,
. Duplicate sample precision: .
Sample Harduess %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCO,L) {(S - D) /{(S+Dy1]} x 100
number {ml) ml ml ml (accept:blg range -.t 10%)
\-08-0M |mHs pzb 50 | N4 \W.o|4a | 202 |5 %3  [SEEEELEN
Duplicate —_—
A + 1.0 |20\ | 4.\ + 83 .
* Matrix spike recovery: )
Reference Spike value | Sample : Spike hardness (A)
standard number (V) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
{mg CaCO,/L) (mI) ml ml ml
INSS Lo 40 50 llgo j2z2y] Lt | 20.2 {23
Sample hardness (B) Measured spike value (MV) Yo 'R =MV /SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOyL) =75 to 125%)
D 4o 100°/.
Sample measurements: : .
Sample volume | Begin | End | Total Harduoess
Sample number Sample ID {m]) ml ml ml Multiplier {mg CaCOy/L)
Blank 0.0
(should be = 0 mg CaCOYL) 50 2% |00 |00 | 202 - RO
\-08-o4 mis the A 221 | 24.20 4 33
L + 8 2.2 |30,3 | #1 B3
WAA-b WS HaD A | 30.3 1344 | 4y g3
~ 2] 344 1385 | 41 83
4 c 3.5 W2 | di 23
. S5W Hid 20 144 ] 2. 42
st | mis Hed Y i fdg] 44 23
11890 IwAYwesvute EFF 25 o |43 |22 |(3) 310
U108 03 [WAYUESVILLE | 50 4.3 lisy|b.l _j20
I;;t:e: If >15m! of titrant is used, sample must be diluted.  Reviewed r‘)( Date reviewed - |?-O'-\
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Environmental Testing Solutions, Inc. Page 2 _of
Total Hardness
(EPA Method 130.2)
Matrix: Water, MDL = 1.0 mg CaCO,/L
Analyst Ca\
Date analyzed | |\ 454
Titrant normallyy Gt mattiplicr.determination:
Titrant | Normality check | Begin ﬁm\% Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml \m;fﬁ = (V' x 50000)/ 50 ml sample
number number (E) (sccepta =0.018-0.022) =N x 1000
Laboratory control standard: )
Reference True value | Sample Hardness(MV) | % RS=MV/TVx100
standard number v volume | Begin | End | Total | Multiplier | (mg CaCOyL) (acceptable range
(mg CaCOyL) | (mD ml ml ml =90 to 110%)
TS 40 0 1154 |194] 20 | 202 4o oo ¥
Duplicate sample precision: 4
) Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total { Multiplier | (mg CaCOyL) {(S-D)/I(S+D)12]} x 100
number (ml) ml ml ml (acceptable range = t 10%)
oo AMAmEvuez | o |14 |264] 95 | 202 100 |RedidiaNn
Duplicate D
J e + |2ug (24195 | + 190 —
Matrix spike r:ecove 2 .
Reference Spike value | Sample Spike harduness (A)
standard number sv) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
{mg CaCOyL) {ml) ml ml ml
INSS  {LD 40 50 | 209|384 s | 20-2 230
Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
(mg CaCOyL) MV=A-B (acceptable range
(mg C2COy/L) =75 to 125%)
8o 4o (0o .
Sample measurements: .
Sample volume | Begin | End | Total Hardness
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
Blank qu
(should be = 0 mg CaCOyL)
g mz.od |waveeviue 3 | 2589 (s1 |as|ed jdze.2 340
oulleg. ol S \ 50 Bs 13| 28 r S1
od11 10, 61 { z jle.% |42 | 29 59
ouifiz.0l] ‘¥ 3 2 219 | 21 54
1nok.0Z (SO Lare | 2\9 |248]29 59
04 1110 .08 I z 248 121s| 20 St
o411z, 02, + 3 215 (304 ]| 2.4 59
04 1104, 08 {WAN o) ! 304 | 33.L] 3.2 b5
o4yl 0% + 2 \ 33.L[370] 34 B 9
Note: If >1Sml of titrant is used, sample mustbe diluted. Reviewed \ Date reviewed -l g 0"‘
by: d




. Page lpf
Environmental Testing Solutions, Inc. Page__3_of 4 _

Total Hardness

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

Analyst ~#)

Date analyzed | ({45-pY

ira ; iplier determination:
Titrant | Normality check | Begin End | Total] Normality (V) of EDTA pH Factor or Multiplier

reference | ©  standard ml ml ml 2/E = (N x 50000)/ 50 m] sample
number number (E) (acceptable range = U 2 = Nx 1000

~—

Laboratory control standard; \Q‘a

Reference True value | Sample Hardaess(MV) | % RS=MV/TVx100
standard number (Tv) volume | Begin | End { Total | Multiplier | (mgCaCO,L) (acceptable range
{mg CaCOyL) (ml) ml ml ml =90 to 110%)
PISS 1D 40 50 1371.0]24d 2o | 202 o) A
N Duplicate sample precision:
Sample Hardness °  %RPD=
. Sample Sample ID volume | Begin | End | Total { Multiplier | (mg CaCOyL) {(S-D)/((S+D)2]} x 100
X5 number (ml) ml m) ml (acceptable range = & 10'(0)
5 o4iti3.07|wens o1 3 | So [ A6 |42b| 26| 2.2 |° 93 |[IEResE
' S B v ez lwesl37] « |° 3s 271
. : ] Matrix spike recovery: ) E
! Reference Spike value | Sample Splke harduess (A)
e standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
e {mg CaCO,/L) (ml) m} ml m)
l 1955 1bb 40 | 50 |d2b|uys| s | P2 s
ot .
f“’ Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
. (mg CaCOy/L) MVY=A-B (acceptable range |
x - (mg CaCOyL) = 75 to 125%)
CE 15 40 100,
l . Sample measurements: ", !
Sample volume | Begin | End | Total Hardness
i Sample number Sample ID (ml) m! ml ml Multiplier (mg CaCOy/L)
. Blank
! . (should be = 0 mg CaCOy/L) — —ch)
o41109.09 VAN o1 LT, | [500) 09 |38 |2a | 202 456 59
l o 1lil. o4 .2 \ 38 |12 |34 9
( od13.08 v : 3 22 b | 3% A
i adileq. o1 [WaM 12 | 0.l {10.0 k.Y 120 (2
' od111(, 02— I 2 170|240l %o Gdn
041113, 066 v 3 24.0287 | 47 as
l o4 1164.10 |WwhpM 113 | 2 138 | 3.1 3
: o4 111,05 { A 318 |353] 35 i
| o4 1113, 08 ¥ 3 < |3salas|ss | T il
' Note: If >15ml of titrant is used, sample mustbe diluted. Reviewed Date reviewed
I by: JA( 11-1§-04
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Total Hardness

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

. Analyst [ ag)
' Date analyzed | J|45 ot
Wiﬂ determination:
Titrant | Normality check EBT@P"‘SM*ML Normality (V) of EDTA pH Factor or Multiplier
reference standard - ml m} m} =02/E = (N x 5§0000)/ 50 m] sample
pumber number (E) Mmm) =N x 1000
\\
Laboratory control standard:
Reference True value Sample Hardness (MV) | % RS=MV/TVx100
standard number (TVv) volume | Begin | End | Total | Multiplier | (mg CaCOyL) {acceptable range
kA (mgCaCOYL) | (ml) ml ml ml =90 to 110%)
' 3 INSS WO 40 0 1388 |ao3| 20 | 20.2. 40 oo/,
Vi Duplicate sample precision:
= : Sample Hardaess %RPD =
' - Sample Sample ID volume | Begin | End | Total | Multiplier | (mgCaCOyL) {(S-D)/l(S+DP)2]} x 100
-, number (ml) ml ml ml
X i S
= od HAI lvaws 18 jor, | G5 |265 (234|129 | 202 9 A L B
2 Duplicate D
I 1 | & lzatlaes|2a| o 59 -
Matrix spike r.eca very: ' .
' ' Reference Spike value | Sample Spike hardaess (A)
standard number (sV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
(mg CaCO,/L) {m]) ml ml ml
l 1N55 1o 4o S50 | z3ayleez] 44 | 202 19
§ -
.*',_,: . Sample hardness (B) Measured spike value (MV) % R=MV/SVx100
l {mg CaCOyL) - MV=A-B (acceptable range
= (mg CaCOy/L) = 75 to 125%)
P..-!:ﬁ_‘! B
5 59 4o _joo -
l {-" Sample measurements: ’ 3
ke Sample volume | Begin | End | Total Hardness
’-‘: ’ Sample number Sample ID (ml) m] ml mi Multiplier (mg CaCOyL)
. Blank —
I (should be = 0 mg CaCOJL) Al
£ lodiilob (was 3 w2 dgo Z8-3 131,133 | 20,2, L1
P im0 4 3 ¥ 3 fz4q({33| <+ ]
=
£ . J /

Lol .

N .

Ge N A /
< ]

| =

e Note: If >15ml of titrant is used, sample mustbe dilited.  Reviewed Date reviewed

2 by: A

s
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Appendix D

Reference Toxicant Test and
Control Chart



Environmental ‘1'esting Solutions, Inc.

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

1.0 ! ] i ) ] I 1 | ] ] ) i i | | | ! | ] 1

0.9 |- State and USEPA Mandated Control Limits : -
I Limits Set According to + 2 Standard Deviations I

0.7 I -
06

05
0.4 '-', . -

1.0 i i i | ] | | I I i ] | i 1 1 i i i 1 |

0.9 |- USEPA Warning and Control Limits j

08 I Limits Set According to 1 dh and 25" Percentile CVs I
s ]

7-day IC,, (g/L KCI)
=

0.7 |-
0.6 |-

05|
0.4 | -

l I l | 1 | l ! I | | 1 l | I I I 1 !

M oo »* o SR
5‘\% \% 6'Q$ 1'«‘ Q’\ Q’\ '&’“g%‘\“ g%\\

g

“n QS'\\ P qu o » W

o

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,,)

—-—- Warning Limits (mean IC,, + Sa10)
.......... Control Limits (mean IC,  £8, ,, or 2 Standard Deviations)




Test mumber  Test date

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

7-day1C;,
(¢ KC)

0.64
0.63
0.63
064
0.56
0.58
0.61
0.57
0.54
0.55
0.52

- CT
(L RCD

0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.59
0.60
0.59

S

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

Environmental Testing Solutions, Inc.

State and USEPA
Centrol Limits Si1e
CT-28 CT+1S
0.61 0.65 0.08
0.62 0.65 0.08
0.62 0.65 0.08
0.56 0.69 0.07
0.55 0.68 0.07
0.55 0.68 0.07
0.54 0.67 0.07
0.52 0.68 0.07
0.52 0.68 0.07
0.50 0.68 0.07
0.50 0.67 0.07
0.50 0.68 0.07
0.51 0.68 0.07
0.51 0.67 0.07
0.51 0.68 0.07
0.51 0.68 0.07
0.50 0.68 0.07
0.50 0.69 0.07
0.50 0.69 0.07

Laberatory
Warning Limits

CT-Sp5e CT+Suy

0.56
0.56
0.56
0.55
0.54
0.54
0.54
0.53
0.52
0.52
0.52
0.52
052
0.52
0.52
0.52
0.52
0.52
0.52

0.71
0.71
0.71
0.70
0.69
0.69
0.68
0.67
0.67
0.66
0.66
0.66
0.66
0.66
0.67
0.67
0.66
0.67
0.66

Saas

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

Labomtery
Centrel Limits

CT-Sa3s CT+S,3s

0.50
0.50
0.50
0.49
0.49
0.49
048
0.47
0.47
0.47
0.46
047
0.47
047
0.47
047
047
047
0.47

0.77
0.77
0.77
0.75
0.74
0.74
0.74
0.73
0.72
0.71
0.71
0.7
0.72
0.72
0.72
0.72
0.71
0.72
0.72

SA'I!

USEPA
Warning Limits
CT-Ssys CT+Syys
0.39 0.87
0.39 0.87
0.39 0.88
0.39 0.86
0.38 0.85
0.38 0.85
0.38 0.84
0.37 0.83
037 0.82
0.37 0.81
0.36 0.81
037 0.82
037 0.82
037 0.82
037 0.82
037 0.82
0.37 0.82
0.37 0.82
037 0.82

Note: 7-2 IC;g = 7-day 25% iahibition concentration. An estimation of the concentration of potassium chloride that wonld canse 2 25% redoction in Pimephales growth for the test popuhtion,

CT = Central tendeacy (mean IC;).

8 = Standard deviation of the ICyq values.
Laberatery Contrel and Warning Limits
Laboratory control and waming fimits were established nsing the standard deviation of the IC;y vahues corresponding to the 10th and 25th percentile CVs.  These ranges are more stringent than the controf and warning finits
recommended by USEPA for the test method and endpoint.

S,19 ™ Standard deviation correspording to the 10* percentile CV, (Sp10=0.12)
Sa2s = Standard deviation comresponding to the 25% percentile CV. (Saas = 0.21)

USEPA Ceontrol and Warning Limits

S, 93 = Standard devhation cotresponding to the 75% pereentile CV, ( Sy 95 = 0.38)
Sase™ Standard deviation corresponding to the 90* percentile CV. (Sxs0 = 0.45)
CV = Coefficient of variation of the ICy values,

USEPA. 2000, Understanding and Accounting for Method Variabilty in Whole Effinent Toxicity Applications Under the Nat

Organlims oltalned from Aquatic BloSystems, Ine.

1 Pold

Discharge Plimd

Program. EPA-833-R-00-00). US Environmental Protection Agency, Cincinnaty, OHL

SA”

USEPA
Ceontre] Limits
CT-Sxpe CT+S,0

03s 0.92
038 092
035 0.92
034 0.90
034 0.89
034 0.89
033 0.88
033 0.87
033 0.36
032 0.85
032 0.85
0.32 0.86
033 0.86
033 0.86
0.33 0.86
033 0.86
0.32 0.86
033 0.86
033 0.86

11.09-04

cv




7-d IC,, (g/L KCl)

08

Environmental 1esting Solutions, Inc.

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

1.0 | i ] | | I i l ] l § | i 1 I | i i | |

0.9 -

0.7 -

0.6 -

0.5 -

0.4 ~ eecsoososeses - s

0.2 I | | l l l 1 | l 1 | 1 1 |

ok
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Test date

—e— 7-day IC,,=25% inhibition concentration. An cstimation 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,;+S, o, S, ,=0.12)

---------- Laboratory Control Limits (mean IC,; %S, ,¢, S, ,s=0.21)

— — USEPA Warning Limits (mean IC,; +S, ., S, ,5=0.38)

——— USEPA Control Limits (mean IC,; S, o9, S, 5= 0.45)




Environmental Testing Solutions, Inc.

Potassium Chloride Chronic Reference Toxicant Data
for Pimephales promelas

Precision of Endpoint Measurements

using Moderately Hard Synthetic Water

Control Control Mean
Test number  Test date Survival Growth CT
o for Control Growth
%) (mglare) "R
1 04-13-04 100 0.780
2 04-20-04 100 0.784 0.782
3 05-06-04 100 0.832 0.799
4 05-11-04 97.5 0.655 0.763
5 05-18-04 100 0.718 0.754
6 05-18-04 100 0.681 0.742
7 06-08-04 100 0.859 0.758
8 06-22-04 100 0.700 0.751
9 07-07-04 100 0.610 0.735
10 07-13-04 100 0.805 0.742
11 07-20-04 100 0.727 0.741
12 08-10-04 100 0.450 0.720
13 08-11-04 100 0.673 0.716
14 08-17-04 100 0.682 0.714
15 09-14-04 100 0.825 0.721
16 09-21-04 97.5 0.700 0.720
17 10-12-04 100 0.759 0.722
18 10-19-04 100 0.757 0.724
19 11-02-04 100 0.756 0.726
20 11-09-04 100 0.609 0.720
Note: CV = Coefficient of variation for control growth

cv

12.9
15.8
12.9
1.1
10.9
7.8

CcT

for Control
Growth CV (%)

7.6
6.9
8.5
7.7
7.9
7.0
8.0
84 ..
8.5
9.2
9.4
8.9
8.8
9.1
9.5
5.7
9.2
9.3
9.2

MSD

0.11
0.08
0.10
0.11
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
0.11

PMSD

(%)

13.9
102
122
17.1
10.5
17.8
9.6

16.8
13.6
154
234
14.7
184
144
154
164
221
12.3
19.3
18.0

CT

for PMSD (%)

T 12.1
12.1
134
12.8
13.6
13.0
13.5
13.5
13.7
14.6
14.6
14.9
14.9
14.9
15.0
154
15.2
154
15.6

Onaverage, the CV for control growth is 9.2% 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 & measure of test precision. The PMSD is the minimum percent difference between the control and treatment that canbe
declared statistically significant in & whole effluent toxicity test On average, a significant difference occurs for Environmental Testing

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

Solutions, Inc. chronic toxicity tests when & toxicant reduces Pimephales growth by 15.6% from the control.

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

The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 laboratories for Pimephales growth 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, Cincirmati, OH.

Organisms obtained from Aquatic BioSystems, Inc.

11-09-04



Control Growth
(mg/ initial larvac)

Coefficient of Variation (%)
for Control Growth

Environmental I'esting Solutions, Inc.

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

—— Control Growth or Coefficient of Variation (CV)

et

..........

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

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

A A oh oh oh . oh A od o oh od oh b
%“'\5» w"”ws?“@ 35'\\» c‘r‘%'“ Q‘J’\%» 56'“%» Q&""l‘n&m'“"ﬁ 01"3» «1""@ e%"“» s%—\"“ gs-\"» m"’“

@“\»&

h\; b
\0_\1; \0'\9 \\'“

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 (90lh percentile) = 35%
(Lower and upper PMSD bounds were determined by USEPA for the method and endpoint.)
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Environmental Testing Solutions, Inc.
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Potassium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1000.0)

Species: Pimephales promelas

PpKCICR Test Number: __ﬁ_

Dilution preparation information: Comments:
KC! CHM number: CHM 12
Stock preparation: 50 g KCUL: Dissolve 50 g KClin I.L
. - | Deionized water
Dilution prep (mp/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: 21.2S o 2235 doues oy | Randomizing template: | D
Date and times organisms | 1.pt-04 1400 vo 1320 Incubator number and 3
were bom between: shelf location:
Organism source: AGS &ateyt \-08-04 Artemia lot number: IS
Transfer bowl information: | pH= SU Temperature=  °C { Total drying time: 24-voued]
a8 - 24.0  [IDate/Timein: Wav-od| 1320
Average transfer volume: 4.5 J_Q Date / Time out: 1-v1-04] &30
Oven temperature; F T
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, Control water Analyst
feeding | feeding time renewal, or batch used
time termination time

O luwoed | —F ] oo 1238 nos-ed |

! navod | otso 1S02 Nso n-o-4 Y

2 Inered e I I nd2 nod-od | Y

> lw2-ey | 13 | iS22 nds | eened | 4l

? liezeol | 03 | 20 o Ao | 4

°Ineeod | osq | isob sy ihz-od | KEK,

® lnsod | o850 _1500 143 ey d\

L TP T  Beahioy] p el w44 Va0 KEK
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: 07; <20% 7-day LCao La4. |
Average weight per initial larvae: 0.609 |duisSaiEmulidisssi} NOEC 450
Average weight per surviving larvae: | 0.609 2 0.25 mg/larvae LOEC L 00O ‘

- Chv 59, 6
ICIS _ﬁ'T (] b




Environmental Testing Solutions, Inc. - Page 2 of 5

Species: Pimephales promelas PpKCICR Test Number: 44

Survival and Growth Data
Day Control 300 mg KCVL 450 mg KCVL
A B C D E F G H 1 J K L

16 {10 {10 [10]1Ofi0 |70 1O |70 | rO |10 |2
! ol oflrolicjoojiolo]jrw |10 |10} 10
olliofwlic|iw|a4| w0
IOl jiofiofmwlio{q {10 fto o]0
) o 1o O [lo} 1o [IO 9 {1o | |10 |(d]lo
fojtof1woliolwojwo |49 t1olw o] 1010
6 {to {10 (/00764 0]l |00

7 Vo |d
6 ol poliofoliol e Lo o jlo {a e

6

A = Pan weight (mg)
Tray color code:: (45

z 5 '
e ol ] ol ol i ol it ke o ok i

B =Pan + Larvae weight

(mg) \
s LA 130® [ 1% w0 ™08 g (9]0 00T | g8 |0

Larvae weight (mg) = A -B

‘Weight per initlal number

of larvae (mg) . % g v 'f\ %) 0" L? . &\ (V] "‘p \

- v A" AV o N\
C /Initial number of larvae 04‘ ? o o o 04. 0'\' ‘ ofb 0{: 0!30_ Of, lej'. 0{,

Average Percent

weight per reduction

initial fromcontrol | 0. 608 | 0.52\ WS% 0. <24 Y.07
number of (%) .

farvae (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: Q S

Comments:




tnvironmental ‘L'esting Solutions, Inc. Fage 3ot >

Species: Pimephales promelas PpKCICR Test-Number: 4q

Survival and Growth Data

Day 600 mg KCUL 750 mg KCV/L 900 mg KCVL
M N 3 P Q R S T U A\ w X
0 10 1o 10| 0|10 w| o] o]0 | |0 |10
1 4 160l ol e at] e a9 9] s K A
? g [1o [a%| o] s [a [&]|a |u |44 s"
3 gliwla jio]s|a [14|q |52 |4
* eliwla [w]|elal2]alda |4 ]y
i s |q%|a [1o] a1 ]a |4 |2%]s?)d
6 glalalwolalala|qa |24 4] 3]d
7 o | o|gd | 84| gut ,.154 4Ra(3etlad | oY 3 |z4d
A = Pan weight (mg) . ’
Arast GRS e K] 08 | a0 [ [a6” faw® [0 |ya0 [ s 03t | g°| ¥

B = Pan + Larvae weight
(mg) o, A
Analyst: _CAS— \Qéq \$-“ \q.\'\ \93\1' \\p-\o \\.D‘lb \0\1' \\l?’“ \\9‘0 ‘\ ° \‘1"5\ \‘-)‘coq

Larvae weight (mg)=A-B

Weight per inltial number
: A
oflarvae (mg) &)"'b ?;\\ \\,‘{7 ‘?po \A \\,Tb ey .\\\1/ g), O ?}\ "g)s

-Cllnltlalnufnberorlarvae o o o o o o o |o o o 0
Average Percent

igh ductl

il ' | Gomeoneat | 6410 | 327% | 012 | 8% | 21 | 14.2%
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:




Test vambens

Environmental Testing Solutions, Inc.

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

Quality Contrt;l

PpKCICR # 89 (¥49 at 351 Depot St.)

Verification of Data Entry, Calculations, and Statistical Analyses

Test dates: November 9-16, 2004 . Revelwed byn C’\
Nt
Cracmtration (mg/l. Replicoie laicial pusnber of | Fiaxivarsberof (A= Proweight (ng)] B=PaneLluvae | Larvee weight (mg)| Weight/ Servivisg [Mean weight/ Serviviagt CociTicient of vartstien | Weight/ lakisl snmber of  Mesa mrvival | Mese weightv laitial | C of Pervent rom
xcn [ tarvee weight (mg) A wamber of larvae (sng) | sumber of barvae (mg) | (P oyl pur curntrteg tarves (mg) ) sember of lurvee %) coarred (%)
b of v} (%) (=)
A 10 10 14.93 20.34 5.38 0.538 0.538
Cosirsl B 10 10 14.92 21.18 6.26 0.626 0,609 78 0626 y 6
c 10 10 s 2097 642 o642 0642 1000 0.609 . Not spplcable
D 10 10 43 21.10 6.29 0.629 0629
E 10 10 5.0. .76 5.73 0.57 0.52
F 10 10 4.5 0.56 6.0 0 603 0 60:
Joe 0531
G 10 9 3.2 13.31 3.5 0.39 13 0.33. 9”8 o5 13 143
1n 10 10 5.1 20.66 3.4 0.547 0.547
0 10 10 14.13 20.33 S.60 0.560 0.560
J 10 10 14.72 19.92 .20 0.520 0.520
45¢ 0538 . X
X 10 9 14.70 19.74 .04 0.560 e a2 0.504 73 0'5.2‘ - 1o
L 10 10 14.85 19.96 $.11 0511 0.511
M 10 8 14.72 19.18 4.4) 0.554 0.443
N 10 3 14.9! 8.69 3.7 0.464 0.371
€00 0512 .6 80.0 g
[¢] 10 8 14.9 9.7 4.2 0.53 5 1 0.42% o410 74 a1
r 10 3 14.4 3.42 4 00 0500 0.400
Q 10 3 14.63 16.10 1.47 0490 0.147
R 10 4 14.63 16.25 1.62 0408 0,162
1% 0.4%0 $6 0 0.17 4 1.8
S 10 4 16.91 19.27 2.36 0.590 ! 0.236 3s. 1m 28 7
T 10 3 14.80 16.22 1.42 0.473 0.142
1] 10 1 15.22 16.04 0.82 0320 0082
v 0 0 000 000 0.00 0.000 .000
900 0.326 . 0.
had 0 ) 14.70 17.51 2.81 0.937 i .28 1 150 12 935 792
X 0 2 14.48 15.89 1.44 0.720 .144
Dusasett's MSD valwe: 0.1098 MSD= Minimum Significant Difference
PMSD: 18.0 PMSD = Percent Minimum Significant Difference .
PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and trestment that can be declared statistically significant in s whole eMuent toxicity test. On
svenige, s significant difference occurs for Envil 1 Testing Sotutions, Ine. chronic toxicity tests when a toxicant reduces Pimephales growth by 13.6% from the control (determined through
reference toxicant testing).
Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
Upper PMSD bound determined by USEPA (90th percentile) = 35%, .
The lower and upper bounds were calculated by the USEPA using 205 tests conducted from 19 1ab ies for Pimephales growth in chronic reference toxicant tests.
USEPA. 2000. Und ding and A ing for Method Variability in Whole Effluent Toxicity Applications Under the Natlonal Poll Discharge Elimination Program. EPA-833-R-00-003, US Environmental Protection Agency, Cincinnati, OtL

1 from A

L Bin G

Inc.

11-09-04




Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Grewth ead Survival Test.? Dsy Sarvivel
SartDate: 11972004 Test ID: PpKCICR Sample ID: REP-Ref Toxicant
End Date; 1171672004 LabID: ETS-Envir. Teating Sol Sample Type: DMR-Discharge Moa#oring Report
Sample Date: Protocot  FWCHR-BPA-$2{-R-02-013 ‘Test Species: PP-Pimephales promehs
Comments:
Conc-mg/L 1 2 3 4
D-Control 1.0000 1.0000 1.0000 1.0000
300 1.0000 10000 . 0.9000 1.0000
450 1.0000 1.0000 0.9000 1.0000
600 0.8000 0.8000 0.8000 0.8000
50 03000 0.4000 0.4000 03000
900 0.1000 0.0000 03000 0.2000
‘Transform: Arcsls Squares Root Raak 1-Talled Number Total
Conc-me/l.  Mesn N-Mesn Mean Min Max CV% N Sam Critieal Resp Namber
D-Control 1.0000 1.0000 14120 14120 14120 0.000 4 0 40
300 09750 09750 13713 1.2490 14120 5942 4 16.00 10.00 ! 40
450 09750 09750 1371) 1.2490 1.4120 5942 4 16.00 10.00 1 40
*600 0.8000 0.3000 11071 1.1071 1.1071 0.000 4 10.00 10.00 1) 40
*750 03500 03500 0622 0.5796 0.6847 9.597 4 10.00 10.00 2% 40
*500 0.1500 0.1500 03810 01538 03796 41728 4 10,00 10.00 M 40
Auxilisry Tests Statistic Critical Skew Kart
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.295531538 [+ 121 <0.5410818 2596877185
Equality of varince cannot be confimed
Hypothesls Test (1-all, 0.05) NOEC LOEC v TU
Steel's Many-One Raok Test 450 600 519.6152423
Treatmenty vs D-Control
. Mazimam Likelihoed-Prebit
Parameter Valve SE 95% Fidscial Limlts Ceatrol Chl-Sq Critiest Pvalae Me Slema Iter
Slope 8398696931 3366205684 23140717 19.11146556 [ 2542745675 7.814727783  13E05  2.844518145 0.11506608% 4
Intercept «18.8902458 9550874232 -49.2853396 1150489799 .
TSCR 10
Polnt Prodits mg/L 95% Fiducla] Limits 0.9
ECo1 2674 365.4273116
BCOS 3355 4453196461 081
EC10 3718 491.9588902 071
EC1S 3964 526.155457
BC20 4158 555.012038 g0
ECS 4326 531.0443574 g5,
EC40 4.747 6521584076 2 04 :
ECs0 5.000 699.0650461 a™
BC50 3253 7493473942 0.34
EBC7S 5674 241.0600443 024
EC30 5.842 880.4946016 ’
BCtS 6.036 923.8000412 0.1 4
ECS0 6.232 9933613147 00 - b
EC9S 6645 109729365 1 10 100 1000 10000
EC99 7326 1322340041 Dose mg/L
Significant heterogéneity detected (p = 1.26E-05)
Dose-Raspense Plot
1 T X
09 l
038
0.7 3
-
208
Eos
Eod
”~
03 -
0.2
-3
['A]
] v Y Y ——
3 : f ?

Organisms oltained from Aquatic BioSystems, Inc.

110803



Environmental Testing Solutions, Inc.

Statistical Analyses
Larval Fish Growth and Survival Test-7 Day Grewth
Start Date: 1 18/2004 Test 1D PpKCICR Sample 1Dx REFP-Ref Toxicant
EndDate: 111672004 LabID: ETS-Euvir. Testing Sol Sample Type: DMR-Discharge Monitcring Repart
Sample Date: Protocot  FWCHR-EPA-821.R-02-013 Test Species: PP-Pinephales promelas
Comments:
Coacang/L 1 2 3 4
D-Coatrol 0.5380 0.6260 0.6420 0.620
300 03730 0.6030 03530 0.5470
450 0.5600 0.5200 0.5040 05110
600 0.4430 03710 04250 0.4000
%0 0.1470 Q1620 02360 0.1420
900 0.0820 0.0000 02810 0.1440
Traasform: Untransfermed 1-Talled " Isotanic
Concang/L Mesn N-Mean Mesa Min Max CV% N $-Stat Critieal MSD Mesa NMean
D-Control 0.6088 1.0000 0.6088 0.5310 0.6420 7832 4 - 0.6088 1.0000
300 0.5208 0.3554 0.5208 03510 0.5050 pikie) 4 L2146 2180 0.1098 05223 01579
430 0528 0.8604 05238 05040 0.5600 478t 4 1.687 2180 0.1098 0.5223 08579
600 0.4098 06731 0.4098 03110 04430 7633 4 0.4098 0.6731
50 0.17183 0.2821 01718 0.142 0.2350 25428 4 01713 0.2821
900 0.1263 0.2082 0.1258 0.0000 0.2810 93527 4 0.1268 0.2082
Auyiliary Tests Statistic Critical Skew Kart
Shapiro-Wilk's Test indicates nommal dustribution {p > 0.0}) 0.820173057 0.303 -1.855271319 3.3162416858
Bartlett's Test indicates equal vatiances (p » 007) 5.247608185 9.2103408
_Hypethesks Test(1-tall, 0.05) NOXC LOEC Qv TU MSDs MSDp MSB MSE F-Prob dar
Dunnetts Test 450 >430 0.109849617 0.130451116 0.005985333 0.00507125 0.195662111 2,9
Treatments vs D-Control
Lincsr Interpolation (200 Resamples)
Polnt gL SD 95% CL(Ezp) Skew
1CQse 105.56 93.66 4268 52928 1.0619
IC10° 2111 108.23 3536 61446 042
lei}] 45642 10832 4421 528 04982 10
1C20 497.00 7710 125.88 57638 +2.0308 091
1c28 53758 4208 43961 62440 «3.2045
1C40 625.05 1095 596.86 663.02 0.1345 081
1cs0 65641 978 640.69 695.57 02868 01
* indicates IC estimate Jess than the Jowest canceninition . 08
%0.5 1
o 04 b
034
024
0.1 4
0.0 + r v
] 200 400 600 800 1000
Dose mg/L
Dess-Response Plot

{-tall, 0.05 leve!
of significance

Organisms obtained from Aquatic BioSystems, Inc.

11.09-04
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autvis vaaicuital £ esung dolutions, inc.

Species: Pimephales promelas

PpKCICR Test Number: “H

Daily Chemistry:
Day
0 1
Analyst 3 7. cad _
Concentration | Parameter _ PR AR
CONTROL { pH (S.U.) 3.0 | 139 2.0z | 1% 1.48 | 18¢
DO (mg/L) 1% 171 13 ). 14 1.0
Conductivity
(pmhos/cm) 299 Qs 29\
Alkalinity
(mg CaCO,/L) b3 G\ L2
Hardness
(mg CaCO,/L) 84 €3 &3
cor | e | 2us | 24 | s | 244 | 244
pH (S.U) g1 192 g.o04 141 .05 1 7188
DO (mg/L) 1 1 1% 1.4 g.0 10
300 mg KCVL § Conductivity
(pmhos/cm) o g3 219
;ETperature -24.8 24.d 24T | 4.3 | 248 245
pH (S.U.) R.l0 195 8.05 | 139 g.01 | 190
DO (mg/L) g.0 1. <-0 1-S %-0 1.0
someKalL [ v, | 1200 o
corme | gus | 48 | 248 | we | was | aus
pH (5.U.) .10 “19% .05 1.8% | %.01 10
DO (mg/L) T-0 1.8 2.0 1.5 B4 -1.
600 mg KCVL } Conductivity
(pmhos/cm) 1430 - 1S36 1330
g’lég;:perature 25 H.s 244 24-'-[ 2.8 2.1
pH (S.U.) %.10 9% 2.04 | 729 3.0%_1 1%L
DO (mg/L) 14 1% %0 . 3-0 2.4
750 mg KCUL | Conductivity
(umhos/cm) [71Ro | 1860 lbzo
teersurs | g9 | 293 | gug | M2 | s | 2403
pH (S.U) $.09 1499 .05 | 149% .09 1 1.4
DO (mg/L) -0 8.0 s 2.0 12
900 mg KCVL ] Conductivity
(umhos/cm) 2000 2o 1640
'ég)“Perature 2‘{. 8 24.5 24.9 2.2, 24,8
STOCK Conductivity ] R
(1pmhos/cm) ?QEDD 30700 “HTO0 RS
Initlal Final Initial Final Initial




r.avironmental L'esting Solutions, Inc.

Page 5 of 5

Species: Pimephales promelas

PpKCICR Test Number: ﬂ

Day
3 4 5 6
Analyst | Pcg Pe8 P "©y @Gl | CAY |
Concentration | Parameter M y m 4
CONTROL | pH (S.U.) 805 | 1.67 | ®.1z | 165 | 205 ! 195 | 8l 18l
DO (mg/L) ko .0 1.% 7.0 3.0 1.3 19 1
Conductivity
(umhos/cm) 3ol 30| Z13 293
Alkalinity ;
(mg CaCOL) | \\ L\
Hardness .
(mg CaCOyL) |- N §3
2;;’;;’*’ erature | 24 | us | 249 | wae | 244 a8 | 253 | 24
pH (S.U.) 43 1.6y 18 171.s8 g.05 I 180 2.3 | 193
DO (mg/L) 1Y 1.0 1.9 7.1 8.l 1.3 19 1.
300 mg KCVL | Conductivity
(pmhos/cm) 325 815 el W Q%
(T.,E';’p erature § 260 | 245 | M9 | 250 | 250 |49 |2s.2 [ 24
PH (S.U) 815 1 1.72 1 &.16 | .63 | So06 | 198 | 8.5 | 13s
DO (mg/L) 1.7 .l 7.7 7.0 8.0 . 1.9 1,
450 mg KCVL ] Conductivity
(pmhos/cm) (so lo70 (090 | 140
e L asg JMs | W | ue |50 |eso | Y| esd
pH (S.U) 31 ts |81s | 165 | %05 |79 | 813 | 793
600 mg KCVL | DO (mg/L) 1% 1.2 1.7 1.1 8.0 1. 30 1.
. Conductivity
(umhos/cm) 140 1930 {20 420
'(l;g;lperature N A ES 24.17 25.0 | 25.0 | ¥4 2.2 | =1
pH (S.U)) 8.1 7.6% 819 17165 |8.08 b 81> 493
DO (mg/L) 1% 1.2 1.3 1.1 1.9 7. Ro | 71 |
750 mg KCUL | Conductivity 3l
(pmhos/em) 740 720 1680 o0
;{E‘;‘p"‘“m 24.¢ 244 § T e | M9 | sz | 2gg
pH (S.U.) B 2.18 2.67 _18.08 1.1% g.13 745
DO (mg/L) 9.8 1.9 A 2.0 7.4 3.0 { 1.
900 mg KCUL | Conductivity
(pmhos/cm) 14%0 1990 1950 10
’(I‘oz:r)nperature o ) 2.8 29 24.7 1S.2 4 2.3
STOCK Conductivity SETRE A 22
(emhos/cm) oo [T 78 00 I BB | 79 Too U . =
Initial Initial Initial Final Initial Final




Environmental Testing Solutions, Inc.

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

- —s— 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,, £ §, ,, or 2 Standard Deviations)




Test nurmber

O 08~ D W N e

10
11
12
13 .
14
15
16
17
18
19
20

Note:

USEPA. 2000, Understanding snd Accounting for Method Variability in Whole Efftuent Toxicity Applications Under the National Pollutant Discharge Elimination Program, EPA-833-R-00-003, US Envi

Test date

05-06-03
06-04-03
07-08-03
08-05-03
09-10-03
10-07-03
11-04-03
12-04-03
01.06-04
02-03-04
03-03-04
04-06-04
05-04-04
06-08-04
07-07-04
08-10-04
09-14-04
09-14-04
10-05-04
11-02-04

T-day 1C;s

(L. NaCl) (/L NaCl)

1.08
1.07
1.03
1.04
1.05
1.02
1.08
1.08
1.06
1.06
1.07
1.07
1.07
1.06
1.06
1.06
1.05
1.07
1.07
1.06

cr

1.06
1.08
1.05
1.05
1.04
1.05
1.05
1.08
1.05
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06
1.06

S

0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

State and USEPA
Ceontrel Linits
CT-28 CT+12S
1.03 1.09
1.01 1.09
1.01 1.08
1.02 1.08
1.01 1.08
1.00 1.09
1.01 1.10
1.01 1.09
1.01 1.09
1.01 110
1.02 1.10
1,02 1.10
1.02 1.09
1.02 1.09
1.02 1.09
1.02 1.09
1.02 1.09
1.03 1.09
1.03 1.09

Environmental Testing Solutions, Inc.

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

Sane

0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.08

Laberatery
Waming Limits
CT-Sate CT+Spn

097 1.14
0.96 113 °
0.96 1.13
0.96 L13
0.96 L13
0.96 113
0.97 1.14
0.97 114
0.97 1.14
0.97 114
0.97 L14
0.97 1.14
0.97 1.14
0.97 L1 |
0.97 1.14
0.97 1.14 -
0.97 1.14
0.97 1.14
0.97 1.14

Sass

0.13
0.18
0.18
0.18
0.18
0.18
0.13
0.18
0.18
0.18
0.18
0.18
0.18
0.18
0.13
0.18
0.18
0.18
0.13

Laboratery
Control Limits
CT-Spaas CT+S,4s
0.38 124
0.87 1.23
0.87 1.22
0.87 1.22
0.86 1.22
0.87 123
0.87 1.23
0.37 1.23
0.87 123
0.38 1.23
0.88 1.24
0.88 1.24
0.88 1.24
0.88 1.24
0.88 *1.24
0.88 1.24
0.88 1.24
0.38 1.24
0.88 .24

Sass

0.48
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.47
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.48

USEPA
Warning Limits
CT-Sgys CT+Su4s
0.58 1.53
0.58 1.52
0.57 1.52
053 1.52
0.57 1.51
0.58 1.52
0.58 1.52
0.58 1.53
0.53 1.53
0.58 1.53
0.58 1.53
0.58 1.53
0.58 153
0.58 1.53
0.58 1.53
0.58 1.53
0.58 153
0.58 1.53
0.58 153

Sase

0.66
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.65
0.66
0.66
0.66
0.66
0.66
0.66
0.66
0.66

7-d1C;4 = 7-day 25% inhibition concentration, An estimation of the concentration of sodium chloride that would csvse 8 25% reduction in Ceriodaphnla teproduction for the test population.
CT = Centnal tendency (mean ICyy).

S = Standan? deviation of the ICy5 values.
Laberatery Centrol and Wandng Limits

Laborstory control and waming limits wero cstablisbed using the standard deviation of the IC;s values comresponding to tho 10th and 25th percentile CVs.  These ranges are more stringent than the control and waming

limits recommended by USEPA for the test method and endpomt.

USEPA Contrel and Wamning Limits

Sa1e ™ Standard dovistion comresponding to tho 10" percentile CV, (Sy 45 = 0.08)
Sazs = Standard deviation corresponding to the 25" percentile CV, (Saas = 0.17)

Sars ™ Standsrd deviation comresponding to the 75 percentile CV, (Spqy = 0.45)
Sase= Standsrd deviation corresponding fo the 90% percentile CV. (Spye = 0.62)
CV = Cocflicient of vasiation of the IC;¢ values,

USEPA

Centrol Limits
CT-Sp9e CT+Spee

0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40
0.40

1ol Prnfant,
R

1.7
1.70
1.69
1.69
1.69
L70
1.70
1.70
171
171
1N
171
171 -
7
171
L7
1.71
1.7
1.7

cv

0.01
0.02
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

ti, Of.

Agency, Cincil

10208




7-d IC,; (g/L NaCl)

- Environmental Testing Solutions, Inc.

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

—e— 7-day IC,;=25% inhibition concentration. An estimation of the concentration of sodium chloride that would cause a
25% reduction in Ceriodaphnia reproduction for the test population.
— — Central Tendency (mcan IC,,)

——— Laboratory Warning Limits (mean IC,;+ S, ,, S, ,,=0.08)
---------- Laboratory Control Limits (mean IC,, £ S, ¢, S, ,5=0.17)
— — USEPA Warning Limits (mean IC,; £, ., S, ;5= 0.45)
—— USEPA Control Limits (mcan IC, £ S, ., S, 4= 0.62)
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Environmental Testing Solutions, Inc.

Precision of Endpoint Measurements

Sodium Chloride Chronic Reference Toxicant Data

for Ceriodaphnia dubia
using Moderately Hard Synthetic Water

Control  Control Mean

namber Test date Survival  Reproduction cr
for Control Mean
%) (offpring/female) Reproduction
(offspring/female)
1 05-06-03 100 27.6
2 06-04-03 100 259 26.8
3 07-08-03 100 29.0 275
4 08-05-03 100 2333 29.0
5 09-10-03 100 293 29.0
6 10-07-03 100 334 29.8
7 11-04-03 100 310 29.9
8 120403 100 304 30.0
9 01-06-04 100 306 30.1
10 02-03-04 100 30.7 30.1
11 03-03-04 100 290 30.0
12 04-06-04 100 28.1 29.9
13 . 050404 100 325 301
14 06-08-04 100 329 303
15 07-07-04 100 ° 7 333 305
16 08-10-04 100 274 30.3
17 09-14-04 100 28.7 30.2
18 09-14-04 100 28.8 30.1
19 10-05-04 100 29.6 30.1
20 11-02-04 100 30.5 30.1
Note: CV = Cocfficient of variation for control reproduction.

cv

(%)

10.8
59
11.6
6.6
43
8.0
7.3
9.7
44
7.2
7.8
6.2
6.4
6.8
6.3
58
49
7.5
8.2
8.5

CcT

for Coatrol
Reproduction
cV (%)

84
9.4
8.7
78
7.9
7.8
8.0
7.6
7.6
7.6
75
7.4
7.4
7.3
7.2
7.1
7.1
7.1
7.2

MSD

3.2
2.6
3.2
4.7
3.1
3.2
2.6
3.6
3.5
2.7
3.0
28
33
3.0
2.6
23
24
3.0
28
2.9

PMSD
(4

11.5
10.1
10.9
14.1
10.7
9.5
8.3
118
11.5
8.8
103
100
10.1
9.0
7.8
8.6
8.2
10.5
9.6
8.8

CT

for PMSD (%)

10.8
10.8
11.6
11.5
11.1
10.7
10.8
10.9
10.7
10.7
10.6
10.6
10.5
10.3
10.2
10.1
10.1
10.1,
10.0

On average, the CV for control reproduction is 7.2% in Environmental Testing Solutions, Inc., Ceriodaphnia chronic toxicity

tests,

Lower CV bouzd determined by USEPA (10* percentile) = 8.9%.

Upper CV bound determined by USEPA (90" percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Migimum 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 significaat in & whole effluent toxicity test On average, & significant difference occurs for
Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 10.0%

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 Reprodaction, CV, or PMSD)

The lower and upper bounds were calculated by the USEPA vsing 393 tests conducted from 33 laboratories 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 Progran1 EPA-833-R-00-003. US Environmental Protection Agency, Cincinnati, OH.

11-02-04



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)




PMSD (%)

50
45
40
35
30
25
20
15

10

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

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

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

CdNaCLCR#: _ 29

Dilution preparation information: Comments:
NaCl CHM number: CHRM 120D
Stock preparation: 100 g NaClA (dissolve 50 g NaCl in 500 m)

deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400
Stock volume (mL) 9 12 15 18 2]
Diluent volume (mL) 1491 1488 1485 1482 1479
Total volume (mL) 1500 .1500 | 1500 1500 1500
Test organism information: Test information:
Organism age: "'} <24-hours old Randomizing template: | fbRALE
Date and times organisms | 1l-62-0) OGS To 022 Incubator number and
were born between: ] shelf location: 26|
Organism source: 10-2bod A-F YCT batch: ABSE [ 16-05-04
Transfer bowl information: | pH =291 SU Temperature =24¥C | Selenastrum batche 10-25-04 |

Daily renewal information:

Day Date Test initiation, Control water batch Analyst
renewal, or used
termination time

0 Iyozod 1230 i-or-o4 d

' noney ndz n-ot-o4 KEX.

2 |n-oy-of 1a3s n-ov-od | Al

> |wosed W3l oo o\

4 1 n-ouey ndo i1-oi-oy A

3 Doty ns2- - ook KeX,

8 lu-osod Une 1-05 o A

7| eotrod N33 B\
Control information: Acceptance criteria Summary of test endpoints:
% of Male Adults: 0% <20% 7-day LC50 > 140
% Adults having 3™ Broods: (607, 2 80% NOEC 800
% Mortality: 0% $20% LOEC 1000
Mean Offspring/Female: 36.5 2150 offspring/female | ChV g94.4
% CV: e.57% <400% IC25 10S5.3




“'% pnvironmental Testing Solutions, Inc. Page2of6

Species: Ceriodaphnia dubia
CdNaCLCR #: __ 29

: CONTROL Survival and Reproduction Data
¥ . Replicate number
Day 1 2 3 4 5 6 7 8 9 [ 10
1 Young produced Ol Ol O [@) (&) (@) (@) Ol O 1O
; Adult mortality | . | U I — |- w [ - L
: T2 Young produced Ol O OloOo 10O @) OO D O
Adult mortality [ L U - | -
3 3 Youngprodueed | o~ | O O 1O o) [a) Ol ol O O
Adult mortality e | — O i ol ]
4 Young produced 4 |s | 3| x| q J q S |
" i Adult mortality | ] U]\ | W wl Ul e e
5 Young produced | ;05 10110 11 (1O 12. 1 1Y 9 135110 |
Adult mortality U W] W Ll ] W] o] U} —
6 Young produced e (&) (&) &) (@) (@) (&) O (&) O
Adult mortality w | — — w | - (W | WY N VA I W )
7 Young produced 17 1 |14 1 | IS |13 18 G 1
Total young produced 3\ 21 > 5\ 24 -z_q ‘%‘é, 21 3L 30
Final Adult Mortality O RSN NS R N U N I W I
X for 3™ Broods N, X | o< < | ><| >l < o<
Concentration:
% Mortality: O%,
Mean Offspring/Female: 320.9
600 mg NaCUL Survival and Reproduction Data
Replicate number
Day 1 2 3 ] s . 6 7 ; 9 10
1 Young produced O| O O O 10O Q (@ O10 1O
Adult mortality JL ! D N I W O U N A Y-
2 Young produced O|O O Al O (@) [®) QO 6
"Adult mortality | T [ N O _ oy i I .
3 Young produced re) O O O O | O @) O (@) (@)
Adult mortality L ] - [ | (o — |-
4 Young produced Y q d 1| d Jd d 4 3 ls
Adultmortality | \_ | \_ | U oolu L (U [ -
5 Young produced H 10 q 10| 12 | W (@) t\ 13110
Adult mortality U (- [ Ul _L |- | |-
6 Young produced O O O O O O {10 Ol O 10O
" Adult mortality L (. _ |- [ . L o U [
7 Young produced | 7 1L | 14 & 11 [ i1 sTiS]ib |14
Total young produced 22 |30 21 | 32 =3 29 29 36| 32 2‘%
Final Adult Mortality [ L N L O N D ) e O Y
Concentration:
% Mortality: _(fa
Mean Offspring/Female: e o JC
% Reduction from Control: | ©.1%
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Species: Ceriodaphnia dubia

CdNaCLCR#: _ 23
800 mg NaCl/L Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced 6 Ol O O O 6 b @) O 1O
‘Adult mortality ] [
2 Young produced o) Ol O O 10 Ol OO QIO
Adult mortality (W - w Ul U — | N [ U [ S g
3 Young produced (@) ®) @) Ol O (@) O O] O Q
Adult mortality U U O] ] U]
4 Young produced = d q x| o < = ¥ [X] x|
Adult mortality LU I W B U — | - | | | S ]
5 Young produced 12| 1O O] i\ i\ O O |10 = 1\
Adultmortality | t_ L_ " | - | ] L]
6 Young produced Ol O 1221 O (@) i 9 12| O (&)
Adult mortality Lo ] U] ) L ) ] ) L
7 Youngproduced | 1o | 13D | 1Y 14 |l 15 1S |11 |1tS 3
Total young produced 33 |27 20 3—‘ 2l | 3 i 29 33 | 32 z8
Final Adult Mortality — | [ - Wi o T
Concentration:
% Mortality: (oY A
Mean Offspring/Female: 26.8
% Reduction from Control: | =1.07%
1000 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 (@) O1lO IO 10 O 1O
) Adult mortality w | U Ul u |« O ] U U
2 Young produced O [@) Ql.O1O Q (@) @) (@) @)
Adult mortality [ o il o w o (i [ - | - |
3 Young produced [e) &) O Ol o O @) Ol 010
Adult mortality o Ll Tl o JTu L -
4 Young produced | X | Y d Y 1] Y d |3 g |4
Adult mortallty L__ ] ] Ui | | u (U -
5 Young produced THES 10110 O 1{ (@) q 121 &
Adult mortality (@ | Ul U U |y _ - |-
6 Young produced o) 0O ) O | O 12 (8} Q |72
Adult mortality Cl] i el wjue | uw (. C]l U o
7 Young produced 14 14 iy I Jib | V& 12 lk-\ 10 | S
Total young produced -2¢ IR 28 2o 21 Z& 28 26| 26 z_q
Final Adult Mortality [ |- ] U — | |- | O [ S ) -
Concentration:
% Mortality: 07
Mean Offspring/Female: 1.6
% Reduction from Control: | 3.5 % |

4 ceuT &ROOD
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Speciés: Ceriodaphnia dubia
CdNaCLCR#: _24

1200 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 (@) Q @) Ol OO 10
Adult mortality o] | (W (. | u | L |-
2 Young produced O (5 (@) Ol O @) O]l O | O @)
Adult mortality ol U ] U L L w [ .
3 Young produced Ol O O —é (&) ol o Ol OO0
Adult mortality | Ll W w| U L | —
4 Young produced 2 3 q g‘ ) "\ E "'{ 2 )
Adult mortality S RS Y S S S e - -
3 Young produced ~ (@) 1 . ! ) S| O A S 1
Adult mortality ] | l w | — — L L
6 Young produced o) 3 () (@) O O D @) o 6
Adult mortality L v — ] L U [ N I U | S | —
7 Young produced 3 2 210 \o :_') (@) g Yy o
Total young produced q q 1 o¥ 12| 1o s 14 il 1L
Final Adult Mortality ] ] L S O Y (N A
Concentration:
% Mortality: 107
Mean Offspring/Female: 106
% Reduction from Control: | S . 2%
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 () Ol O @) Ol Na) @) O 10
Adult mortality Tl L_ | — | | — o _ _
2 Young produced (@) O (@) Q (@) [®) O @) C) O
. Adult mortality ] u — (W - | L (- —
3 Young produced OO O &) (@) O O O O 10
Adult mortality LN N L |- | I N W I O
4 Young produced 3, 3 A (o) S 2 o 2 ! i:
Adult mortality o Ll - | |- S
5 Young produced O}l o o O |0 (@) O O 2 |
Adult mortality L Ul U] U u | | - _ |- -
3 Young produced 1 3] Q O ] [8) O O 1O
Adult mortality | Ul w Ul U L [ N
7 - Young produced - . (@) R ] \ Q 2. Q O
Total young produced L |10 S 3 (_I L..l 0 ‘-l ) 3
Final Adult Mortality O L I Y W ) _ | N L W
Concentration:
% Mortality: 07'
Mean Offspring/Female: 4.2
% Reduction from Conwrol: | £6.2%
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Verification of Ceriodaphnia Reproduction Totals

1000 mg NaCl/L,

Control
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Environmental Testing Solutions, Inc.

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

.. Quality Control
Verification of Data Entry, Calculations, and Statistical Analyses
Test number: CdNaCICR #58 (#29 at 351 Depot St.)
Test dates: November 2-9, 2004 Reveimed by: /~ ’\ (prnAL
N
Contcentration Replicate number Survival | Average reproduction Coefliclestof | Percest reduction frm
(mg/L NaCl) 1 2 3 4 5 6 v 8 9 10 (%) (ofTspring/female) vartstion (%) contrel (%)
Control k)| An 28 3 29 29 33 27 36 30 100 305 85 Not applicable
600 32 30 27 32 3 29 29 30 32 29 100 303 6.2 0.7
800 33 27 30 34 31 31 29 33 32 28 100 30.8 75 -1.0
1000 28 26 23 30 27 28 28 26 26 29 100 276 49 9.5
1200 9 9 7 8 12 10 5 19 n 16 90 10.6 19.6 65.2
1400 6 10 5 3 4 4 0 4 3 3 100° 42 613 6.2
Dunnett's MSD value: MSD=  Minimum Significant Difference
PMSD: PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effiuent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests
when a toxicant reduces Cerlodaphnia reproduction by 10.0% 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 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.




Environmental Testing Solutions, Inc.

Statistical Analyses
- Cot{edaphnia Survival and Reproduction Test-Reproduction
Start Date: 111272004 Tost ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 11972004 Lab ID: ETS-Envi. Testing Sol Sample Type: NACL-Sodim chiorids
Samplb Date: Protocol CHRONIC-EPA-821-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments:
Cene-mg/L 1 2 3 4 S [] 7 1] 9 10
D-Coaotrol 31.000 31.000 28.000 31.000 29.000 29.000 33.000 27.000 36.000 30.000
600 32.000 30.000 27.000 32.000 33.000 29.000 29.000 30.000 32.000 29.000
300 33.000 27.000 30.000 34.000 31.000 31.000 29.000 ©  33.000 32.000 28.000
1000 28.000 26.000 28.000 30.000 27.000 28.000 28.000 25.000 26.000 29.000
1200 9.000 9.000 7.000 3.000 12.0¢0 10.000 3.000 1%.000 11.000 16.000
1400 6.000 10.000 5.000 3.000 4.000 4.000 0.000 4.000 . 3.000 3.000
Trassform: Ustrassfermed 1-Talled Lsotenle
Cene-mg/LL  Mean N-Mean Mean Mis Marx CV% N 1-Stat Critical MSD Mean N-Mean
D-Contro] 30.500 1.0000 30.500 27.000 36.000 8.501 10 30533 1.0000
600 30.300 0.9934 30.300 27.000 33.000 623 10 0.170 2287 2.693 30.533 1.0000
800 30.800 1.0098 30.800 27.000 34.000 27.467 10 -0.255 2.287 2.693 30.533 1.00C0
*1000 27.600 0.9049 27.600 26.000 30.000 4.891 10 2462 2.287 2.693 27.600 0.9039
*1200 10.600 0.3473 10.600 3.000 19.000 39.573 10 16.895 2.287 2.693 10.600 03472
*1400 4.200 101377 4.200 0.000 10.000 61.271 10 22328 2287 2.693 4.200 0.1376
Auriliary Tests Statlstle Crities! Skow Kurt
Kolmog: D Test indicates normal distribution (p > 0.01) 0.9521032 1.035 0.78107399  1.660600S
Bartiett's Test indicates equal variances (p = 0.03) 12.2524082 15.0862722
Hypothesis Tost (1-tait, 0.05) NOEC LOEC ChY TU MSDu MSDp MSB MSE F-Prebd df
Dupnetrs Test 800 1000 £54.427191 2.69342483  0.08830901 1392.14667 6.93703704  1.4E-33 5,54
Treatments vs D-Control i
Linear Intsrpelation (200 Resamples)
Polnt wg/L §D 95% CL Skew
ICos 904.090909 70.321427 714.476471 942.65623 -3.8529
ICto 100141176 29.4310854 903.551627 1011.33664 -1.6769
IC1s 1019.37255 $.11342372 995465195  1029.798 -1.3950 1.0
IC20 1037.33333  7.10723691 1013.79069 1049.32607 -0.3208 091
1C28 1055.29412 7.37316969 1039.31161 1068 45042 «0.0324 o8
1C40 1109.17647 9.79468145 1093.36587 1127.94776 0.4378 =]
JC30 1143.09804  12.192936 1126.10741 1170.73816 0.6180 0.7 4
o 061
b 0.5 4
&
. -
e 04
= 034
024
0.1 1
0o ey
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%< Environmental Testing Solutions, Inc.

Page 5 of 6

Species: Ceriodaphnia dubia

CdNaCLCR #: _ 29

Daily Chemistry:
Day
0 1 2
Analyst | 0AJ ﬂ Al [TX) cal CAJ
Concentration Parameter Bty | AR SRR | o AR | e A RS
H (S.U.) .87 %.03 | R.ou .03 1.90 X
DO (mg/L) R-2 1.9 .0 .0 1 .2
CONTROL Conductivity ] :
(umhos/cm) 2%8S ] 205 pazi
Alkalinity '
(mg CaCOJL) L2 N\
Hardness |
(mg CaCOy/L) ) \8 s :
copperature | oo | 253 | 294 | 2zs.0 | a0 | 2sa
pH (S.U.) -1.977 1.4% 2.03 7.99 S O3 %.09
DO (mg/L) B\ 19 B.1 R.0 14 1.
600 mg NaCUL Conductivity % e 7
mhos/cm) 1590 S0 1950 pZ
'?;E‘;‘p erature M1 P ss | 248 | .0 | 2ua
PH (S.U) 197 1.48 .03 14% ?.09
DO (mg/L) =X 13 %-| S0 | a9
800 mg NaCVL | Conductivity F s
mhos/cm) 19770 {410 2{PTe}
}E’;‘Perature 4.5 25,1 24,7 24 & 21,7
pH (5.U.) 1.97 1.4 2.03 149 .04
DO (mg/L) -1 . 2.4 19
1000 mg NaCI/L  { Conductivity ’ A
- |(pmhos/cm) 2390 | 2% ERgR| 2340
(T,E';’P"“‘"" 244 lzsiz. | 247 | 244 | 24.8
pH (S.U) 197 2.9L 2.0z | 14 | .04
DO (mg/L) 2.1 g.0 2.2 o) 1A
1200 mg NaCUL | Conductivity 7 Y
(umhos/cm) 2310 2800 | o 21
'(I':E';'Perature 290 249 24.9 ot
pH (S.U.) 194 202 | 14 3.02
DO (mg/L) 3.2 Q.2 9 T.0
1400 mg NaCUL | Conductivity F i
(pmhos/cm) 3190 32306 3t2o0
'(I;E';‘Perature AL 4.9 | 244 2).4
STOCK Conductivity OO
(gmhos/cm) 135000 IR e
Initial Initial Final Initial Final




' Environmental Testing Solutions, Inc. Page 6 of 6
[ ' Species: Ceriodaphnia dubia
: CdNaCLCR #: _29
ol Day
3 4 5 6
Analyst | ¢4l Yok, ﬁw PeB P‘-B. _ 0&\ . QA\\ CA_\ ‘
Concentration Parameter R =3 E2. BY R [REENSA e | anieiantl seaan o
pH(SU) B\ < ufod |o.03 | 8.06 | 149 304 | %09 § R.03
DO(mg/L) FH(A9D 8.2 | 38 | 1.7 1.% 4 .8 1.8
CONTROL Conductivity
(umhos/cm) 300 300 z15 A0% g
Alkalinity
(mg CaCO,/L) \ LS e =
Hardness \Q 89 T SO
(mg CaCOyL) 3 A AL
;Ef’:l)nperamre 28 | sy 2S5 | 25.3 4.0 2s.) 241
pH (S.U.) 2.0 goz | oot fo.00 | 8ol f03 | 210
. DO (mg/L) .0 | B =4 2 1.7 1 i S 7% -
600 mg NaCIL Conductivity SRR
(2mhos/cm) Rtse) 1430 1 250 23t 144 Ofeeh
(’I;Ex;merature 244 s, 8.3 >5.0 244 2s.\ 2. 2S.2.
pH(S.UL) - A 8.00 8.02 1.99 Q.03 R.02- .11 2.08
DO (mg/L)_ 3.0 § 8.0 39 7. 13 3o t 7.9 | 1% _
800 mg NaCUL | Conductivity SR
(umhos/cm) 1BS0 1 1830 930 35 520
’(I;::';‘perature 2q0q 25. \ 1503 'Zs » 0 ﬁcl ?-q'ﬂ 2"’“8
pH (S.U.) 210 196 a0l 1.9% | 807 .0z | .1\
DO (mg/L) ° .1 2.0 39 1.8 1% %0 1.9 >
1000 mg NaCVL | Conductivity : CrETR
(pmhos/cm)’ 22%0 2200 1370 Rl 1300 (S
coperre | 20 | o4q |zsz | 49 | 24k | s | e
pH (S.U.) 8.A | 398 ] 8.0 147 8.02 .0z | %4\
DO (mg/L) 2.\ 8.0 2.0 7 1.8 3.0 2.9
1200 mg NaCVL | Conductivit i ~ ' S
mene (;znx:hc:ls,c/clx:)y 2,20 2590 28 308 A 2119
;E';’p erature 247 | 4q | =M S22 | 249 | sz | 2449
pH (S.UJ 0% {3492 |%.0f } 144 2.0\ .08 | 2.0
1400 mg NaCI/L | Conductivity | i 3 3
{amhos/cm) 30110 k'_‘ | 2360 32 RdRY] 3100
corperature | agg bescz | 2mz | g4 | 248 | 250 | 24 | es2
STOCK Conductivity *\{ SE. ’ TR
— (pmhos/cm) \"d 3 h . : \d‘f A
Initial Final Initial Final Initial Initial ﬁ Final




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

NATIONAL POLLUTANT DISCHARGE

Address "P.0. BOX 2000

ELIMINATION SYSTEM (NPDES) MAJOR
(SUBR 01)

DISCHARGE MONITORING REPORT (DMR)

Iﬁeﬁafﬁéisizﬁ— ————— ———= TN0026450

103 G F - FINAL

——— — —— PERMIT NUMBER .

Form Approved.

OMB No. 2040-0004

DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND

_L_oczﬂ_on_ _H/.\_wL_T_OiQQUﬂ_TY _______ e JONITORING PERIQ EFFLUENT
YEAR | MO | _DAY RI MO | DA e+ NO DISCHARGE l:l
ATTN: Stephanie A. Howard From| 04 11 01 Tol 04 11 30 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION ré())( FREQUENCY, swg;e
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE wharRaRe habalaiaibobd " 7.1 halaiaiabobid 8.7 12 0 | 18/30 | GRAB
MEASUREMENT

00400 t 0 O
EFFLUENT GROSS VALUE

R AR AR ¢
{4

SOLIDS, TOTAL SUSPENDED

é‘AMi’LE‘ T 89 N T 26

00530 t 0 O

EFFLUENT GROSS VALUE [ivoraivmiverid B

Wil

LBS/DY

Rkkedhhd
¢4

,.,w

o O 2T T

OIL AND GREASE “SAMPLE prevevee
MEASUREMENT 26
00556 1 0 O T PERMITL.
EFFLUENT GROSS VALUE ,BEQU'R?ME,'{T" S : R ;
FLOW, IN CONDUIT OR THRU SAMPLE 0 e — P YT - 0 | 30730 |TOTALZ
TREATMENT PLANT MEASUREMENT
50050 1 0 O 27> PERMIT, % MGD
EFFLUENT GROSS VALUE : REQEEEW?"I ;
SAMPLE
MEASUREMENT
218 PERMIT, % 153 & | %12
: B'%?‘,"FE'?"E’! 15
SAMPLE
MEASUREMENT
o7 PERMIT 7
IREQUIREMEN

MEASUREMENT

SAMPLE

"!l

- PERMIT o174 | =,

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

Site Vice President

persons who manage the system, or thoss persons directly responsible for gathering the
information, the information submitted [s , to the best of my knowledge and belief, true,

information, including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

1 Cemfyunder penatty of law that this document and all attachments were prepared under my TELEPHONE
direction or supervision in accordance with a system designed fo assurs that qualified personnet /4‘& haju a C(/LCI

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

Principal Environmental Engineer 423 843.6700

accurats, and complete. | am awars that thers are significant penatties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE

CODE

OFFICER OR AUTHORIZED AGENT AREA NUMBER |YEAR

DATE
04| 12 | 10
MO | DAY

COMMENTS AND EXPLANATION OF ANY VIOLATIONS (Reference all aftachments here)
The Turbine Building Sump was discharged directly to the Yard Drainage Pond on November 1 and 4-7, 2004,

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

Page 1 of 1




PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different} NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address  _P.O.BOX2000 __ __ __ ___ . ____
o TNTEROFFICESB-2A) _ __ __ __ __ _ _ _ —— TN0026450 107 G F - FINAL
———..SODDY-DAISY_ __TN37384 _  _  __ _ . __ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
&%— _TVA.'_S_EQJO._Y&’&QL_E&R. ELAM —————— EFFLUENT
Locaon HAMIWLTONCOUNTY _ _ _ _ JONITORING PERIO
EAR | MO | DAY YEAR | MQ | DAY s NO DISCHARGE D e
. i From 11 | 01| Tol 04 | 11 | 30
ATTN: Stephanie A. Howard 04 NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%l;ENCY sl_\#l;lE.E
EX
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
PH SAMPLE FowTTwwey sk il . 7.9 Rk dhhhd 8.1 12 0 3 / 30 GRAB
MEASUREMENT
00400 1 0 O ;:'*,’:}-?PERMI'I'{_?;‘.f'* ERRPTIYIITT waan = »‘,;f,,..**? LA P su
EFFLUENT GROSS VALUE " t
PHOSPHORUS, TOTAL (AS P) PN 19
00665 1 0 O halabaed L, MG/L
|EFFLUENT GROSS VALUE P ; : YR anE e
SOLIDS, TOTAL SUSPENDED . Rabadabodudod ] wRARRARE 3 19 0 COMPOS
00530 1 0 O waan MG/L COMPO§
EFFLUENT GROSS VALUE LG st rer i ST A'A :
OIL AND GREASE SAMPLE Y. Ak o PrTTTTTwe oYYy <5
MEASUREMENT 19
00556 1 0 0 MG/
EFFLUENT GROSS VALUE ; et A
COPPER, TOTAL (AS CU) . haadededdoddd hubdabeedeide 0.002 19 0 3/30 |COMPOS
01042 1 0 0 bkl MG/L CQMPO§
EFFLUENT GROSS VALUE ST = 5 : A
|R°N' TOTAL (AS FE) . hhhhdkhhd hRREEAD 0-1 1 19
01045 1 0 O whhw MGI/L
|EFFLUENT GROSS VALUE i
FLOW, IN CONDUIT OR THRU 03 baaduidolododed hbedebidddod Sk hth
TREATMENT PLANT .
50050 1 0 0 MGD
EFFLUENT GROSS VALUE 3
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [l Certify under penalty of law that this document and alf attachments were prepared under my 4 TELEPHONE DATE
direction or supervision in accordance with s system designed to assure that qualified personnel /J & p/"l(l.f’l O a
J. Randy Douet properly &a‘otrm and av';l:ato :m Nm!ion mm‘m';ud on mz ':?uoriry ::1 the pemrseon or 4
persons manage om, or & parsons re: il L 2 3 :
Site Vice President iformatio, the nformation submited 19, 1 the best of my knowledge and belief, s, Principal Environmental Engineer 423 8436700 | 04 | 12 | 10
Ite Vice Fresiden accurate, and complete, | am aware that there are significant penatties for submitting 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 here)
The Lined Metal Pond was discharged directly to the LVWTP (Outfall 103) on November 1-3, 2004. No phosphorous bearing cleaning solutions were used.

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-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR O1) OMB No. 2040-0004
Address__PO.BOX2000 __ __ __ __ . _ __ —
 __ __ (NTEROFFICESB2A) _ __ __ ____ __ __ __—— TN0026450 110 G F - FINAL
e———..SODDY-DAISY___TN37384 _ __ __ __ __ __ __ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Fadiilty__ _TVA-SEQUOYAH NUCLEARPLANT _ _ — — — ™
Location HAMILTONCOUNTY _ __ _ __ _— — ———™— JONITORING _PERIO EFFLUENT
YEAR] MO [ DAY | EAR | MO | DAY "
*** NO DISCHARGE |XX]| ***
ATTN: Stephanie A. Howard From| 04 | 11 | 01 Tol 04 | 11 | 30
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 PR edhihdkd . Ak AhAhd

MEASUREMENT 12
00400 1 0 O S PERMITE 3 | s kbl
EFFLUENT GROSS VALUE {REQUIREME : A
SOLIDS, TOTAL SUSPENDED SAMPLE Prrr—— e . WhEER Ry

MEASUREMENT 19
00530 1 0 O & PERMIT: 0% {570, *';jffmb b i:tnuut;g | 4 MGIL |, » DAILY~i| COMPOS
EFFLUENT GROSS VALUE ; 5‘59.‘,’1'“.5"?5";; RS Ged)
OIL AND GREASE SAMPLE "

MEASUREMENT 19
00556 1 0 O Ji% PERMIT,; MGIL

{EFFLUENT GROSS VALUE

COPPER, TOTAL (AS CU)

01042 1 0 ©

SAMPLE
MEASUREMENT

i PERMIT:, >ty

dedriedrdededede

19

MG/L

EFFLUENT GROSS VALUE

s e LT

REQUIREMENT;

EFFLUENT GROSS VALUE ‘ng.p?ﬁﬁ'i‘fE"T‘ s oA
IRON, TOTAL (AS FE) SAMPLE RERAAAN ERAERARN

MEASUREMENT 19
01045 1 0 O i PERMIT (3 sooe STARARRREA O]

MGIL

PHOSPHORUS, TOTAL (AS P) T SAMPLE eaaraann T ” preveevray
MEASUREMENT 19
00665 1 0 O -’ i~ PERMIT i+ whn MGIL
|EFFLUENT GROSS VALUE  REQUIREMENT
FLOW, IN CONDUIT OR THRU SAMPLE o "
TREATMENT PLANT MEASUREMENT
50050 1 0 O f".' T PERMIT . MGD st '|:CALCTD:
EFFLUENT GROSS VALUE {REQUIREMENT % :
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |I Certify under penatty of 1aw that this document and alt attachment: ed und
direction or supervision in accordance with a system designed to ns’sumum m:l‘g:a!iﬁed p:sngnel /A Gt & ng a/(C,( TELEPHONE DATE
J. Randy Douet properly w and e\gl:ate ‘lhe kﬂmﬂm submmae‘drég';sod onmy ':qf;ity of the person or u_,L
persons manage the system, or @ persons dil responsi athering the
Site Vice President information, the information submitted 13, to the best of my knowledge and befief. tre, Principal Environmental Engineer 423 8436700 [ 04 | 12 | 10
accurate, snd complete, | am awars that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED information, Including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEARI Mo | DAY
CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1




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

Name ___TVA - SEQUOYAH NUCLEAR PLANT

DISCHARGE MONITORING REPORT (DMR)

(SUBR 01)

Form Approved.
OMB No. 2040-0004

‘Address . _P.O. BOX 2000 _
— _ _ (NTEROFFICESB2A___ TN0026450 116 G F - FINAL
———o..S0DDY-DAISY___TN37384 _ _ _  _ ________ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Fadiiy__ _TVA- SEQUOYAH NUGLEAR PLANT _ _ . _ EFFLUENT
Location _HAMILTON COUNTY IONITQRING_PERIO
Erom YSZR ';‘1’ %"f To Yg‘; 1‘1’ ‘;AJ *“* NODISCHARGE [ | *
ATTN: Stephanie A. Howard NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION o, [FREQUENGY swslée
AVERAGE MAXIMUM UNTTS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

DEBR'S' FLOATING (SEVERITY) sAMPLE P 2222223 £ 2232222 ] . Yrkededdr ke dde Frddrdrdedrdd 0 gA 1 ,30 VISUAL

MEASUREMENT
01345 1 0 0 LEPERMIT vizg |20, akakans i Arnanay | PAsS=0 “VISUAL
EFFLUENT GROSS VALUE GREQUIREMENT. |+ it FAIL=1 R
OIL AND GREASE VISUAL SAMPLE YT o4 aatraaan - VISUAL
84066 1 0 O nnn:nzly.{,‘\. YES=1 ] '“’"3"*"“,** —aw VISUAL
EFFLUENT GROSS VALUE : . NO=0

SAMPLE
MEASUREMENT

L% PERMIT: 7 11| &
TREQUIREMENT."

'4'; R P Lt

SAMPLE
MEASUREMENT

< PERMIT, A
iREQUlREMENT"

* L7y il

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

2751 PERMIT 7

SAMPLE

el

persons who manage the system, or those persons directly responsible for gathering the
. inft Tnf i tted 1 knowl lief, 1
Site Vice President formation, the information submitted is , to the best of my edge and belief, true,

linformation, inctuding the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Cemfy under penalty of law that this document and ail attachments were prepared under my
direction or supervision in sccordance with a system designed to assure that qualified personnet
J. Randy Douet properly gather and evaluate the information submitted, Based on my inquiry of the person or

accurate, and complete. | am aware that there are significant penalties for submitting false "~

| {tphaicic Odlereacd

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 04 12 10
AREA NUMBER |YEAR|{ MO | DAY

CODE

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

EPA Form 3320-1 (REV 3/99) Previous editions may be used
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PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name TVA SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR} (SUBR 01) OMB No. 2040-0004
Address_ _P.O.BOX2000 . ______
O i1 5 M — TNOD26450 117 G_| F-FINAL
e SQDDY-DAISY _TN37384 __ ___ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facilty__ _TVA-SEQUOYAHNUCLEARPLANT
location  HAMILTONGOUNTY _ __ _ __ _ __ _— ——— — N%NIT RING EER;\IQ —— EFFLUENT
YEAR .
*** NO DISCHARGE b
ATTN: Stephanie A. Howard From{ 04 | 11 [ 01 | To| 04 | 11 | 30 [
) NOTE: Read Instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION réc’)( FREGUENCY swslée
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE P ERAAAAh S Wit dedre e ki 0 oA 0 1/30 VISUAL
MEASUREMENT
01345 1 0 O 578 PERMIT v ARk RR AR *ann 5 ""?‘H"REPORT_,"'\ VISUAL:
? Y ‘ "]’
EFFLUENT GROSS VALUE ,,.R,‘?‘-’,‘U'RE’V,“E" By e , | MO TOTALY R
OIL AND GREASE VISUAL SAMPLE wikdivikd 0 94 Wikk ARk VISUAL
MEASUREMENT
84066 1 0 O YES=1 LANARARRREL ] wa | VISUA}.
EFFLUENT GROSS VALUE NO=0

TSAMPLE

foc MRS e haE Yy

SAMPLE
MEASUREMENT

SAMPLE

SAMPLE
MEASUREMENT

<7 PERMITY7 577,
1REQUIREMEN

SAMPLE
MEASUREMENT -

#T¥PERMIT 7|
EQUREMENT,

Vderd 3o YL

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 betief, trus,

information, including the possibility of fine and imprisonment for knowing violations.

TYPED OR PRINTED

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |[) Certify under penalty of law thet this document and all attachments were prepared under my
diraction or supervision in accordance with a system designed to assure that qualified personnel
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or

Site Vice President accurate, and complete, | am aware that there ars significant penaties for submitting false

Mephanie Qdlmocad

Principal Environmental Engineer

SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT

TELEPHONE DATE
423 843-6700 04 12 10
AREA NUMBER |YEAR| MO | DAY

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 1of 1




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pMAJOR Form Approved.
Name ___TVA-SEQUOYAHNUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address __P.0. BOX 2000
B 11115 = M —— TNO026450 118 G_| F-FNAL
— _ ___SODDY-DAISY _TN37384 _ _ _ _ _ _ __ PERMIT NUMBER DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facility _TVA . SEQUOYAH NUCLEARPLANT _ __ __
Location MAMILTONGOUNTY _ _ _ _ — — ———™ JONITORING PERIO EFFLUENT
RI_MO | DAY YEA Q_|_DAY
*** NO DISCHARGE -
. i From| 04 | 11 | 01 Tol 04 | 11 | 30
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
OXYGEN, DISSOLVED  (DO) SAMPLE pree— whrar " weerar e
MEASUREMENT 19

00300 1 0 O
EFFLUENT GROSS VALUE

Yo

P’n‘*tt*uu .

kg hkhkkE

ik

ek ke hhk T

e Sd

| MG

SAMPLE

ki ki drdedy

SOLIDS, TOTAL SUSPENDED . T 1
00530 1 0 0 [ 2 u:mnuut- «,;a_ LS ARk kAR 2 MGI/L
JEFFLUENT GROSS VALUE pren i 3 ] ; S e
SOLIDS, SETTLEABLE SAMPLE ARANRAAN WHARRARE . T
MEASUREMENT 25
00545 1 0 O
EFFLUENT GROSS VALUE ety : i -
FLOW, IN CONDUIT OR THRU SAMPLE 03 TRRRAR AR PrTTTTee PR -
TREATMENT PLANT MEASUREMENT
50050 1 O O 5o "PERMIT + REPORTV,:* MGD
EFFLUENT GROSS VALUE ,:lRE°U'REMEf{ at "DAILY WX
SAMPLE
MEASUREMENT
; N PERMIT=:%% )
: REQUIREMENT ;
= SAMPLE
MEASUREMENT
7. PERMIT
REQUIREMEN
A e
SAMPLE
MEASUREMENT '

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

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel ’J {Lp, l& '1 ( ‘ C{ l(.z 6_,
J. Randy Douet property &mnm and evaluate the Nognoaﬁon submitted. Based on my inquiry of the person or
persons manage the system, or thosa parsons directly responsible for gathering the
Site Vice President information, the information submitted Is , 1o the bast of my knowledge and befief, trus, Principal Environmental Engineer 423 8436700 | 04 | 12 | 10
n accurate, and oom_plete. tam aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
TYPED OR PRINTED - CODE

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

EPA Form 3320-1 (REV 3/99)
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