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

December 13, 2006

State of Tennessee

Department of Environment and Conservation
Division of Water Poliution Control
Enforcement & Compliance Section

6" Floor, L & C Annex

401 Church Street

Nashville, Tennessee 37243-1534

Attention: Mr. Chip Hannah
Dear Mr. Hannah:
SEQUOYAH NUCLEAR PLANT - DISCHARGE MONITORING REPORT FOR NOVEMBER 2006

Enclosed is the November 2006 Discharge Monitoring Report for Sequoyah Nuclear Plant.
Please contact me at (423) 843-6700 if you have any questions or comments.

Sincerely,

Hophorie O Nnoar d

Stephanie A. Howard

Principal Environmental Engineer
Signatory Authority for

J. Randy Douet

Site Vice President

Sequoyah Nuclear Plant

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

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

Printed on recycled paper ) /



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES})  MAJOR Form Approved.
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 _  ______ __ ___ _ _ _ _ __
T T(NTEROFFICE SB-28}__ ____ __ __ __ — ——— TN0026450 101 G F - FINAL
______SODDY-DAISY _TN37384 PERMIT NUMBER DISCHARGE NUMBER| DIFFUSER DISCHARGE
Faglity__ _TVA - SEQUOYAH NUGLEARPLANT EFFLUENT
Location _HAMILTON COUNTY AONITORING PERIQ
YEAR MQ DAY YEAR MO DAY
** NODISCHARGE [ |
: i From{ 06 | 11 | 01 To| 06 | 11 30 :
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%léENCY SAMPLE
EX TYPE
SIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYS!
TEMPERATURE, WATER DEG. SAMPLE [T *kdd ke o ey ek e ek ek 18.4 04 0 30/30 | MODELD
CENTIGRADE MEASUREMENT
00010 Z2 O 0 PERMI: ikl DEG.C.
INSTREAM MONITORING
TEMPERATURE, WATER DEG. SAMPLE Kdededddk e dedekededeokodek - *dkhkokkk deddedkkhk 31 5
CENTIGRADE ’ MEASUREMENT : 04
00010 1 0 0 bl DEG.C.
EFFLUENT GROSS VALUE
TEMP. DIFF. BETWEEN SAMP. & SAMPLE R & sk o dekdkk ek ke edede ke ek 20 04 0 30/30 CALCTD
UPSTRM DEG.C MEASUREMENT '
00016 1 W 0 ok DEG.C.
EFFLUENT GROSS VALUE o
PH MEASQLI}A:ELSENT [ e ke N 75 ek ek ek 78 12
00400 1 0 0 ool
EFFLUENT GROSS VALUE e = 7 :
SOLIDS, TOTAL SUSPENDED SAMPLE - FAEE KR AR 3 3 19 0 1730 GRAB
MEASUREMENT
00530 1 0 0 HEREARER MGIL
EFFLUENT GROSS VALUE pahrat R 51
OIL AND GREASE SAMPLE ke o [FRPI—— 19
MEASUREMENT
00556 1 0 0 ool MGI/L
EFFLUENT GROSS VALUE : Al Y
FLOW, IN CONDUIT OR THRU — 1581 03 *REAXAIR Rk Ak kAR P— -
TREATMENT PLANT
50050 1 0 © MGD
EFFLUENT GROSS VALUE
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |t Certify under penalty of law that this document and all attachments were prepared under my . d’ TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel & a,L
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the i i H
. N . information, the information submitted is , to the best of my knowledlge and belief, true, Pnnmpal Environmental Engmeer 423 843-6700 06 12 13
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

No closed mode operation. The following information is included in an attachment: 1. thermal compliance information 2. CCW data 3. veliger monitoring data

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 2



November 2006 DMR Attachment

November 2006 Thermal Compliance Information

November 1-30: The downstream temperature and temperature rate-of-change are based on
measurements from Station 8, the "backup temperature monitor" located at the end of the mixing
zone (TRM 483.4). The temperature rise is based on the increase in temperature from

measurements at Station 14, located upstream of the plant (TRM 490.5), and measurements at
Station 8 (TRM 483.4). Consistent with the permit, measurements reported for the downstream

temperature and the temperature rise represent daily maximum 24-hour rolling averages; and,
measurements reported of the temperature rate-of-change represent 1-hour averages.
Measurements were used rather than the numerical modeling system because of relatively low

river flows. TVA has learned as a result of the continuing studies performed under Part l1.G. of

the permit that under low flow conditions, adjustments may be needed in the formulation of
numerical model to improve its accuracy. Until river flows increase or appropriate model
adjustments can be made, the modeling system is considered "out of service".

November 2006 CCW Data

CCW TRENCH
Extractable Petroleum )
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
11/01/2006 @ 0825 0.55 mg/L 11/06/2006 @ 2320 TLW EPA 8015
CCW CHANNEL
Extractable Petroleum
Date/Time Collected Hydrocarbons Analysis Date/Time Analyst Method
11/01/2006 @ 0820 <0.10 mg/L 11/06/2006 @ 2309 TLW EPA 8015
November 2006 Veliger Monitoring Information
Water - Mean# of Water . NOTES: %
Mean # % L suB . COLLECTED
Sample Date 3 Temp. Sample Date Asiatic Temp. LOCATION Gravid
: of ZM/m Settlers C) Clams/m®  (-C) LOCATION |, . Clam BY
Dickie
11/16/2006 15 100 13 11/16/2006 30 13 inplant Adcock
Dickie
11/24/2006 0 0 12 11/24/2006 28 12 Inplant Adcock
i Dickie
11/27/2006 0] 0 12 11/27/2006 0 12 Inplant Adcock




PERMITTEE NAME/ADDRESS (Inciude Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) MAJOR Form Approved.
Name ___TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address PO.BOX2000 __ _  _ _ _ ___ _ __ _ __ __
o _(NTEROFFICESB2A) __ _ _ TN0026450 101 G F - FINAL
. _____SODDY-DAISY_ _TN37384 __ _ __ _ _ ____ PERMIT NUMBER DISCHARGE NUMBER | DIFFUSER DISCHARGE
Facility _TVA - SEQUOYAHNUCLEARPLANT _ _ _ _ _ _ FLUENT
Location HAMILTON GOUNTY_ __ __ _ __ __ _ — ——™ MONITORING PERIQD EF
YEAR | MO_| DAY YEAR | MO | DAY
** NODISCHARGE [ | **
: i From| 06 11 01 To! 06 11 30
AWN'. Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%LFJENCY SAMPLE
EX TYPE
NALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS A
CHLORINE, TOTAL RESIDUAL SAMPLE bt Hakkkx - HakE R AR 0.014 0.038 19 0 | 30/30 | GRAB

MEASUREMENT

50060 1 O O
EFFLUENT GROSS VALUE

Kk

MO.AV

MG/L

e e Je dr de ek K

An

TEMPERATURE - C, RATE OF SAMPLE Ak kA kkdk 0.5 62 A
CHANGE MEASUREMENT
82234 1 0 0 DEG
EFFLUENT GROSS VALUE C/HR
SAMPLE
MEASUREMENT

'SAMPLE’
MEASUREMENT

MEASUREMENT

SAMPLE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

J. Randy Douet

Site Vice President

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

TYPED OR PRINTED

t Certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or

“ ! . a” JG.A—cl TELEPHONE DATE

Principal Environmental Engineer 423 843-6700 06 12 13
SIGNATURE OF PRINCIPAL EXECUTIVE
OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO | DAY
CODE

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

The following injections occured: 1. Biodetergent 73551 (max. calc. conc. was 0.015mg/L--limit 2.0mg/L) 2. H-150M (max. calc. conc. was 0.037mg/L--limit 0.050mg/L) 3. H-150M (low detection level
analytical method was <0.020mg/L--limit 0.050mg/L)

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

Page 2 of 2



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

ATTN: Stephanie A. Howard

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

(SUBR 01)

________ | TNQQ26450Q

| 101 T | F-FINAL

| PERMITNUMBER | |DISCHARGE NUMBER |

NONITORING PERIOQ EFFLUENT

YEAR | MO DAY

YEAR | MO DAY

From! 06 | 11 | 01

Tol 06 | 11 | 30

Form Approved.
OMB No. 2040-0004

BIOMONITORING FOR OUTFALL 101

** NODISCHARGE [ | ™

NOTE: Read instructions before completing this form.

o A

SAMPLE
MEASUREMENT

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%gEch SAMPLE
EX TYPE

AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS

1C25 STATRE 7DAY CHR SAMPLE ek K dede Kk e dededede ek - >100.0 ek ok ok FekR KKk K 0 2/180 |COMPOS

CERIODAPHNIA MEASUREMENT ' 23

TRP3B 1 0 0 PERCENT |COMPOS:

EFFLUENT GROSS VALUE ZERMI e

1C25 STATRE 7DAY CHR SAMPLE [E— ke . bbb todd ok ke 0 2/180 |COMPOS

PIMEPHALES MEASUREMENT 23

TRP6C 1 0 O PERCENT

EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

et

SAMPLE
MEASUREMENT

"SAMPLE
MEASUREMENT

| Certify under penalty of law that this document and all attachments were prepared under my *
direction or supervision in accordance with a system designed to assure that qualified personnel WW K o

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER TELEPHONE DATE
- Randy Douet ersons o manage e ayéiom,. of tose person ey responsil o ganeron e | Princi : -
Site Vice President information, the information submitted is . {0 the best of my knowledge and beliat, true, rincipal Environmental Engineer 423 843-6700 06 12 13
: accurate, an_d com_plete. fam aware lna! there are sngnlflca_nl penaities for s_ubm_mmg false SIGNATURE OF PRINCIPAL EXECUTIVE
YT ) information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT Q%ED/:E NUMBER YEAR| MO [m

COMMENTS AND EXPLANATION OF ANY VIOLATIONS  (Reference all attachments here)
Toxicity was sampled 11/12/06 - 11/17/06 and 11/26/06 - 12/1/06. The report for 11/12/06 - 11/17/06 is attached. The report for 11/26/06 - 12/1/06 will be included with the December DMR.

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



December 11, 2006
" Ruth Ann Hurt, SB 2A-SQN

SEQUOYAH NUCLEAR PLANT (SQN) TOXICITY BIOMONITORING, NPDES PERMIT
NO. TN0026450, OUTFALL 101, NOVEMBER, 2006

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 12-17, showed
no toxic effects to fathead minnows or daphnids. The resulting ICys values for both species
were > 100 percent. Fathead minnows exposed to intake samples were significantly
different (less than) from the control based on growth analyses using Homoscedastic t-
Tests. Daphnids were not significantly different from control for either intake or upstream
based on reproduction analyses using Homoscedastic t-Tests.

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.

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
CTR 2L-M

Attachment
cc (Attachment):
Files, RSO&E-EDMS-Muscle Shoals

SQN November 2006M



TENNESSEE VALLEY AUTHORITY
TOXICITY TEST REPORT

INTRODUCTION /EXECUTIVE SUMMARY

Report Date: December 11. 2006

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. Type of Facility: Nuclear-Fueled Electric Generating Plant

6. Design Flow (MGD): 157

7. Receiving Stream: Tennessee River (TRM 483.6)
8. 1QI10: 3491

9. Outfall Tested: 101

10. Dates Sampled: November 12-17, 2006

11. Average Flow on Days Sampled (MGD): 1569, 1565, 1564, 1567, 1557, 1563

12. Pertinent Site Conditions:

H-150M was injected from November 13-16, 2006. The dates and times for the H-150M
mnjection are in the following table. H-150M was shut down on 11/14/2006 from 0812-
0914 due to backwashing of the ERCW traveling screens and/or H-150M tote change-
out. ‘ '

Date/Start Time Date/Ending Time

Injection Location (ET) (ET)
Essential Raw Cooling Water 11/13/2006 1155 11/14/2006 0812
(ERCW) Train B ‘ 11/14/2006 0914 11/16/2006 1300

13. Test Dates: November 14-21. 2006




14.

15.

16.

17.

18.

19.

21.

22.

23.

Test Type: Short-term Chronic Definitive

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

Concentrations Tested (%): Outfall 101: 11.3, 22.6. 45.2, 72.6, 100
Intake: 100.0

szephalespromelas UV treated Outfall 101: 11. 3 22.6.45.2,72.6, 100
UV treated Intake: 100.0

Permit Limit Endpoint (%): Outfall 101: 1Cys =45.2%

Test Results: Outfall 101: Pimephales promelas: 1C;s > 100%
Ceriodaphnia dubia: 1Cys > 100%

UV treated Outfall 101: Pimephales promelas: 1Cys > 100%

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

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

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

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

Notes: Outfall 101 samples collected November 12 - 17, 2006, showed no
toxic effects to fathead minnows or daphnids. The resulting 1C,s values, for
both species, were > 100 percent. Fathead minnows exposed to intake
samples were significantly different (less than) from the control based on
growth analyses using Homoscedastic t-Tests. Daphnids were not
significantly different from control for either intake or upstream based on
reproduction analyses using Homoscedastic t-Tests.

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.



METHODS SUMMARY

Samples:

1. Sampling Point: Qutfall 101, Intake

2. Sample Type: Composite

3. Sample Information:

Date Date Date
(MM/DD/YYY | (MM/DD/YY) | Arival | Initial | (MM/DD/YY)/
Sample Time (ET) Time (ET) Temp. | TRC* Time (ET)
ID Collected Received °C) (mg/L) Last Used By
T1/12/06 0805 to - 11/14/06 1425
101 e 10 1 11/13/06 1450 | 23201 | <010 | 11E 00 1
11/12/06 0840 to | 11/14/06 1425
Intake IV13/06 0140 | 11/13/06 1450 15 [ <00 | 000
11714706 0824 to - 11/16/06 1409
101 RS0 nnsios 1425 | a0t | <00 | (000 190
T1/14/06 0843 to | 11/16/06 1409
Intake e 1 1 11715006 1425 24| <010 | 000 00
11/18/06 1345
101 ! 1/1]/?/738 60323“’ 11/17/06 1405 | 33/3.7" | <0.10 | 11/19/06 1330
11/20/06 1336
11/18/06 1345
Intake 11/11/?/70/8 603;‘11 ;0 11/17/06 1405 0.7 | <0.10 | 11/19/06 1330
‘ 11/20/06 1336

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

4. Sample Manipulation: Samples from Outfall 101 and intake were warmed to test temperature
(25.0 £ 1.0°C) in a warm water bath.

Aliquots of Outfall 101 and Intake samples were UV-treated through a
40-watt Smart=UV Stenilizer (manufactured by Emperor Aquatics,
Inc.) for 2 minutes.. '




Pimephales promelas Ceriodaphnia dubia
Test Organisms: '

1. Source: Aquatic BioSystems. Inc. In-house Cultures

2. Age: 22.5 - 24.5 hours old <24-hours old

Test Method Summary:

1. Test Conditions: Static, Renewal ' Static, Renewal
2. Test Duration: 7 days Until at least 60% of control
: - females have 3 broods
3. Control / Dilution Water: Moderately Hard Synthetic Moderately Hard Synthetic
4. Number of Replicates: 4 - 10
5. Organisms per Replicate: 10 - 1
6. Test Initiation: (Date/Time)
QOutfall 101 11/14/06 - 1425 ET 11/14/06 - 1218 ET
UV Treated Outfall 101 11/14/06 - 1407 ET
7. Test Termination: (Date/Time)
Qutfall 101 11/21/06 - 1328 ET 11/21/06 - 1132 ET
UV Treated Outfall 101 11/21/06 - 1309 ET
8. Test Temperature: Outfall 101:  Mean = 24.6°C Mean = 24.9°C
. (24.1-25.1°C) (24.6 - 25.3°C)

Test Temperature: UV-Treated Outfall 101: Mean = 24.7°C
(24.1 -25.1°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 (sec Appendix C for Bench Sheets)

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

Conducted November 14 - 21, 2006 using effluent from Qutfall 101.

Test : : Percent Surviving
Solutions (time interval used — days)
(% Effluent) | 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 100
22.6% 100 100 100 100 100 100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 98 98
100.0% 100 100 100 . | 100 100 100 100
Intake | 100 100 98 98 98 98 98
Test Solutions Mi?:p?gty;ffge(gg) .
(% Effluent) 1 2 3 : 4 Mean
Control 0.815 0.732 0.735 0.778 0.765
11.3% 0.662 0.656 0.684 0.744 0.687
22.6% 0.725 0.703 0.725 0.687 0.710
45.2% 0.679 - 0.657 0.650 0.563 0.637
72.6% 0.662 0.622 0.684 0.660 0.657
100.0% 0.671 0.745 0.683 0.669 0.692
Intake 0.674 0.604 . 0.742 0.628 0.662
1Cy5 Value: > 100% Calculated TU Estimates: < 1.0 TUc*

Permit Limit: 45.2%
Permit Linit: 2.2 TUc
95% Confidence Limits:
Upper Limit: NA
Lower Limit: NA

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



TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

2.

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

(Genus species)

Conducted November 14 - 21, 2006 using effluent from Qutfall 101.

(Type / Duration)

Percent Surviving

Test (time interval used — days)

semeny| 1 | 2 | 3 | 4|5 |6 | 7
Control 100 100 100 100 100 100 100°
11.3% 100 100 100 100 100 100 100
22.6% 100 100 100 100 100 100 100
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 100
100.0% 100 100 100 100 100 100 100

Te Sl ot

(o Effluent) [T T T T g [ 9 [ 10 | Mean
Control 291271273027 ]30]30]|27]32]30] 289
11.3% 28129 |31 | 3131|3331 [29]30]34]2307
22.6% 33134 32|28 {31 |31]35]36]|35]30] 325
45.2% 38133 133131 {34{32{34]31[301}34] 330
72.6% 31137 |31 [36(34]32]35(33(35](34] 338
100.0% 32033 (33363336 (34 {33(38]34]342

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

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

Calcula_ted TU Estimates: <1.0 TUc*

Permit Limit: 2.2 TUc

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




TOXICITY TEST RESULTS (see Appendix C for Bench Sheets)

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

(Genus species)

(Type / Duration)
Conducted November 14 - 21, 2006 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 Reprodgctlon (#ypung/female/? days)
(% Effluent) ata (replicate number)
1 2 3 4 5 6 7 8 9 | 10 | Mean
Control 29126 [ 30 129130 )29 (28 [ 31 2732} 29.1
Intake 38130 134 |34 |31 ]33 ]33[36)33]|34] 336

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

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

Permit Limit: N/A

Calculated TU Estimates: < 1.0 TUc*

*TUa = 100/LCso: TUc = 100/ 1Cy5




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

3. Results of a

(Genus species)

(Type / Duration)

Pimephales promelas Chronic/ 7-day Toxicity Test.

Conducted November 14 — 21, 2006 using effluent from UV Treated QOutfall 101.

Percent Surviving

Test
Solutions (time interval used — days)’
(% Effluent) 1 2 3 4 5 6 7
Control 100 100 100 100 100 100 100
11.3% 100 100 100 100 100 100 98
22.6% 100 100 100 100 100 100 98
45.2% 100 100 100 100 100 100 100
72.6% 100 100 100 100 100 100 98
100.0% 100 100 100 100 100 100 100
Intake 100 | 100 | 100 | 100 | 100 | 100 100
Test Solutions Mi?:pﬁgty;;igégg) '
(% Effluent) 7 3 y Mean
Control 0.809 0.735 0.789 0.766 0.775
11.3% 0.816 0.780 0.721 0.829 0.787
22.6% 0.726 0.939 0.804 0.739 0.802
45.2% 0.610 0.814 0.712 0.836 0.743
72.6% 0.787 0.776 0.762 0.754 0.770
100.0% 0.705 0.737 0.710 0.772 0.731
Intake 0.646 0.768 0.717 0.772 0.726

1Cys5 Value: > 100%

95% Confidence Limits:
Upper Limit: NA

Lower Limit: NA

Calculated TU Estimates: <1.0 TUc*

*TUa = 100/LC502 TUc = 100/ IC25

REFERENCE TOXICANT TEST RESULTS (see Appendix A and D)

Species Date Time | Duration | Toxicant | Results (1Cys)
Pimephales promelas | November 14 - 21, 2006 | 1440 7-days KCl 0.54 g/L
Ceriodaphnia dubia November 7 - 14, 2006 1127 7-days Na(l 1.06 g/L




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for Pimephales promelas and Ceriodaphnia dubia Tests, Sequoyah Nuclear Plant Effluent (SQN), Outfall 101, November 14-21, 2006.

Test Sample ID Temperature ("C) Dissolved Oxygen (mg/L) pH (5.U) Conductance]  Alkalinity Hardness Total Residual
Initial Final Initial Final Initial Final (umhos/cm) | (mg/L CaCOy)} (mg/L CaCO,)} Chlorine (mg/L)
Control 24.7 244 7.9 7.5 771 7.29 313 59 93 -
) 246 - 2481242 - 246 77 - 82| 70 - 79 (752 - 781|708 - 758 308 - 320 57 - 60 91 - 93 - -
11.3% 247 244 .80 73 7.55 7.27 295 - - -
E] 246 - 2481242 - 248 79 - 81 67 - 179|726 - 77711706 - 753} 289 - 306 - - - - - -
§ 22.6% 24.8 243 8.0 7.2 7.55 7.25 282 - - -
§ 247 - 249(241 - 246 79 - 81 65 - 79 {727 - 7771701 - 7531273 - 296 - - - - -
e 45.2% 24.8 244 8.0 7.2 7.54 7.27 254 - - -
\.: ) 247 - 249[1242 - 245 79 - 8.1 65 - 79726 - 775]7.04 - 756 246 - 265 - - - - -
§ 72.6% 24.8 244 8.1 73 7.52 7.26 219 - - -
£ ’ 248 - 249]241 - 248 80 - 82| 67 - 80 |724 - 773|708 - 756 211 - 231 - - - - - -
S 100.0% 25.0 244 81 72 7.51 727 85 66 79 <0.10
) 248 - 2511242 - 2471 79 - 83 66 - 80 1722 - 7711706 - 7541 178 - 198 65 - 67 77 - 81 <010 - <0.10
Intake 24.8 24 4 8.2 7.4 7.50 7.27 185 65 78 <0.10
247 - 2491241 - 246] 78 - 84 66 - 801720 - 771 {709 - 755} 179 - 198 64 - 66 7 - 19 <010 - <0.10
Control 247 249 19 8.0 771 - 7.49 313 59 93 -
246 - 249|246 - 2521 77 - 82 76 - 83 |752 - 781|727 - 7711 308 - 320 57 - 60 | 91 - 93 - -
11.3% 248 24.9 7.9 7.9 7.55 7.49 295 - - -
. 247 - 2491247 - 251179 - 80} 76 - 831726 - 777|727 - 7.69} 289 - 306 - - - - - -
§ 22.6% 24.8 24.9 . 8.0 7.9 7.55 7.50 282 - - -
': 247 - 249|246 - 2531 79 - 8.1 76 - 83 727 - 777|727 - 768 273 - 296 - - - - - -
E 45.2% 24.8 25.0 8.0 79 . 7.54 7.50 254 - - -
s 247 - 250} 249 - 2521 79 - 81 76 - 831726 - 7.75] 728 - 7.68 | 246 - 265 - - - - - -
:g 72.6% 249 25.0 8.1 7.9 7.52 7.50 219 - - -
S ) 248 - 2521248 - 252 80 - 82 76 - 83 )724 - 7731731 - 7691 211 - 231 - - - - - -
O 100.0% 25.0 24.9 8.1 7.9 7.51 7.51 185 66 79 <0.10
247 - 2531247 - 2521 79 - 83 77 - 83 | 722 - 771|730 - 770} 178 - 198 65 - 67 77 - 81 <0.10 - <0.10
Intake 249 24.9 82 8.0 7.50 7.50 185 65 78 <0.10
248 - 251 (248 -- 2511 78 - 84 | 77 - 83 [720 - 7711729 - 7.70{ 179 - 198 64 - 66 77 - 79 <0.10 - <010
Overall temperature ("C) Average Minimum  Maximum
Pimephales promelas 24.6 24.1 25.1
Ceriodaphnia dubia 249 24.6 253




PHYSICAL/CHEMICAL SUMMARY

Water Chemistry Mean Values and Ranges for the Pimephales promelas Test, Sequoyah Nuclear Plant Effluent (SQN), UV-Treated
’ Outfall 101, November 14-21, 2006. '

Test Sample ID Temperature (°C) Dissolved Oxygen (mg/L) pH(S.U) Conductance
' Initial Final Initial Final Initial Final (nmhos/cm)
24.8 24.5 7.9 7.5 7.62 7.34 302
Control ‘
247 - 2491243 - 246 78 - 82| 71 - 78 | 749 - 783 [ 711 - 759] 296 - 308
11.3% 24.8 24.5 - 7.9 74 7.62 7.33 298
2 247 - 249|241t - 248 78 - 82| 70 - 78 | 748 - 7.83|7.11 - 7.53 | 288 - 304
§ 32.6% 248 24.5 8.0 | 7.4 7.62 7.32 283
s 247 - 2491242 - 247 78 - 821 68 - 77| 747 - 782}710 - 755] 276 - 293
g 45.2% 249 244 8.0 7.4 7.62 7.31 257
'%’ o 248 - 249|242 - 2471 79 - 82| 68 - 78 | 744 - 779|711 - 7.55] 248 - 267
= 2 6% 24.9 24.4 8.1 7.4 7.60 7.33 221
E ) 249 - 250242 - 2451 79 - 82| 68 - 78 | 743 - 777|711 - 755] 216 - 230
A 100.0% 25.0 24.5 80 73 7.58 7.33 191
) 246 - 2511242 - 247 79 - 8.1 68 - 79 {739 - 7741713 - 7571 188 - 202
Intake 249 244 8.1 7.3 7.55 7.33 189
248 - 250|242 - 248 80 - 82 69 - 79 {729 - 7721707 - 7.58) 184 - 195
Overall temperature (°C) Average Minimum  Maximum
24.7 241 25.1

Pimephales promelas
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SUMMARY / CONCLUSIONS

Outfall 101 samples collected November 12-17, 2006, showed no toxic effects to
fathead minnows or daphnids. The resulting 1Cy5 values, for both species, were >
100 percent. Fathead minnows exposed to intake samples were significantly
different (less than) from the control based on growth analyses using Homoscedastic °
t-Tests. Daphnids were not significantly different from control for either intake or
upstream based on reproduction analyses using Homoscedastic t-Tests.

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.
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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 using four réplicates, each
containing ten test organisms, per treatment. Test vessels consisted of 500-mL plastic
disposable cups, each containing 250-mL of test solution.

2. Ceriodaphnia dubia

Tests were conducted according to EPA-821-R-02-013 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. Pimephalés 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. Reagents, Titrants, Buffers, etc.: All chemicals were certified products used before expiration
dates (where applicable).

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

3. Temperature was measured by 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 E.PA Method 310.1.

8. Total Hardness was measured by EPA Method 130.2.

9. Total fesidual chlorine was measured by ORION 97-70.

QUALITY ASSURANCE

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

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

st

. Test Type: 7-day chronic tests with results expressed as 1C,s values in g/L KCl 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 software Version 5.0 was used for statistical analyses.

13
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~ Sequoyah Nuclear Piant Biomonitoring
November 14-21, 2006

Appendix B

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



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

and Mollusks, During Toxicity Test Sampling,

Marchv 12, 1998 — December 1, 2006

Date

Towerbrom PCL-401
mg/L mg/L -
TRC Copolymer

03/12/1998
03/13/1998
03/14/1998
03/15/1998
03/16/1998
03/17/1998
03/18/1998

09/08/1998
09/09/1998
09/10/1998
09/11/1998
09/12/1998
09/13/1998
09/14/1998

02/22/1999
02/23/1999
02/24/1999
02/25/1999
02/26/1999
02/27/1999
02/28/1999

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 — December 1, 2006

Date { Towerbrom PCL-401 Cuprostat- f

mg/L mg/L PF
TRC Copolymer mg/L
Azole

01/31/2000 < 0.002 0.009
02/01/2000 0.011 0.028
02/02/2000 0.028 0.009
02/03/2000 0.008 0.009
02/04/2000 0.006 0.009
02/05/2000 <0.002 0.009
02/06/2000 < 0.002 0.009
07/26/2000 < 0.0057 0.019
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
108/01/2000 <0.0141 0.019
12/11/2000 0.0143

12/12/2000 0.0092

12/13/2000 <0.0120

12/14/2000 < 0.0087

12/15/2000 -0.0120

12/16/2000 <0.0036

12/17/2000 < 0.0036

08/26/2001 0.017

08/27/2001 <0.0096

08/28/2001 <0.0085

08/29/2001 <0.0094

08/30/2001 <0.0123

08/31/2001 <0.005

11/25/2001 <0.0044

11/26/2001 <0.0119

11/27/2001 0.0137
11/28/2001 <0.0089
11/29/2001 - 0.0132
11/30/2001 <0.0043
12/09/2001 <0.0042
12/10/2001 <0.0042
12/11/2001 <0.0104
12/12/2001 0.0128
12/13/2001 <0.0088

12/14/2001 | 0.0134




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling,
March 12, 1998 — December 1, 2006

Date Towerbrom § % PCL-401
mg/L mg/L
TRC Copolymer

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 < 0.0041 0.023
02/28/2002 <0.0041 0.008
03/01/2002 < 0.0041 0.008
05/05/2002
05/06/2002
05/07/2002
05/08/2002
05/09/2002
05/10/2002
08/04/2002 <0.0058
08/05/2002 <0.0058
08/06/2002 0.0092
08/07/2002 <0.0107
08/08/2002 <0.0061
08/09/2002 0.0152
10/06/2002 <0.00497
10/07/2002 0.0153
10/08/2002 <0.0092
10/09/2002 0.0124
10/10/2002 0.0134
10/11/2002 <0.0042
01/12/2003 <0.0035
01/13/2003 <0.006
01/14/2003 '<0.0118

401/15/2003 <0.0063
01/16/2003 <0.0034
01/17/2003 <0.0034

104/06/2003 <0.0073
04/07/2003 <0.0189
04/08/2003 <0.0117
04/09/2003 <0.0139
04/10/2003 <0.0113

04/11/2003 <0.0073




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
of Chemicals Used to Control Growth of Microbiologically Induced Bacteria
and Mollusks, During Toxicity Test Sampling,
March 12, 1998 — December 1, 2006 .

Date Towerbrom PCL-401
mg/L mg/L
TRC Copolymer

< 0.0045 -
< 0.0037 0.020
< 0.0048 0.014
< 0.0048 0.014
< 0.0085 0.020
< 0.0048 0.020
<0.0050 -
<0.0050 0.020
<0.0051 0.020
<0.0084 0.020
0.0129 0.020.
0.0153 0.020
<0.0043 0.020
<0.0043 0.020
<0.0090 0.020
<0.0106 0.020
0.0181 0.022
0.0183 0.024
0.0093 0.009
<0.0034 - 0.009
<0.0034 0.009
0.0124 0.009
<0.0034 0.009
0.0105 0.009
<0.0123 0.019
<0.0144 0.014
<0.0146 0.013
0.0227 0.020
0.016 0.021
<0.0104 0.020 .
0.0217 0.019
<0.0085 0.020
.<0.0077 0.020
0.0252 0.019
0.0223 0.019
0.0182 0.020




Table B-1 (continued). Sequoyah Nuclear Plant Diffuser (Outfall 101) Discharge Concentrations
~of Chemicals Used to Control Growth of Mlcroblologmally Induced Bacteria
and Mollusks, During Toxicity Test Sampling,
March 12, 1998 — December 1, 2006

Date Towerbrom PCL-401 Cuprostat-PF
mg/L mg/L mg/L
TRC Copolymer Azole
11/07/2004 <0.0187 0.014
11/08/2004 <0.0192 0.030
11/09/2004 <0.0233 0.016
11/10/2004 <0.0149 0.016
11/11/2004 <0.0149 0.017
11/12/2004 <0.0253 . 0.017
02/06/2005 <0.0042 0.010
02/07/2005 <0.0116 0.010
02/08/2005 <0.0080 0.010
02/09/2005 0.0199 0.010
02/10/2005 <0.0042 0.010
02/11/2005 0.0155 0.010
06/05/2005 0.0063 -
06/06/2005 0.0043 -
06/07/200 0.0103 -
06/08/2005 0.0295 -
06/09/200 0.0129 -
06/10/2005 0.0184 -
07/17/2005 | 0.0109 0.009
07/18/2005 E 0.0150 0.009
0.0163 0.009
. 0.0209 0.009
07/21/2005 | 0.0242 0.009
07/22/2005 § 0.0238 0.018
1073072005 |- 0.0068 .
10/31/2005 0.0112 -
11/01/2005 0.0104 -
11/02/200 0.0104 -
11/03/2005 0.0117 -
11/04/2005 } 0.0165 -
11/14/2005 0.0274 -
11/15/2005 0.0256 -
11/16/2005 0.0234 -
11/17/2005 0.0231 -
11/18/2005 & 0.0200 -
11/19/2005 §; 0.0116 -




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

- March 12, 1998 — December 1, 2006

Date Towerbrom PCL-401 Cuprostat-PF Nalco

mg/L mg/L mg/L 73551

TRC Copolymer Azole mg/L

EO/PO.

11/12/2005 0.00s5 - - -
11/13/2005 0.0068 - - -
11/14/2005 0.0143 - - -
11/15/2005 0.0068 - - -

] 11/16/2005 0.0267 - . -
11/17/2005 0.0222 - - -
11/26/2006 0.0188 - - -
11/27/2006 0.0138 - -

11/28/2006 0.0120 - - -
11/29/2006 0.0288 - -
11/30/2006 0.0376 - - -
12/01/2006 0.0187 - - -




Sequoyah Nuclear Plant Biomonitoring
November 14-21, 2006

Appendix C

Chain of Custody Records and
Toxicity Test Bench Sheets



BIOMONITORING CHAIN OF CUSTODY RECORD Page 1 of |
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 DepOt Street. FedEx  UPS Bus Client
P.O. Number: N/A Asheville, NC Other (specify). Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field Identification / | Grab/Comp. Collection Date/Time Container Flow ’ Pro MQQ"‘ AGFEB
Sample Description Number & | MGD Rain Event? J Laboratory Use
Volume (Mark as Appropriate) :
Collected
Date Time Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- o - - Inches Number Temp. ance
. (°C)
-101- - - i O
T SQN-101-TOX Comp 11/12/06-11/13/06 (())87(())55 2(2.5gal) | NA X ol 30! | = .%} G 6)\ R
SQN-INT-TOX Comp 11/12/06-11/13/06 0840- 1(25gal) | NA X 011362 < Nas *
0740 R é\ \
* Sample Custody — Fill In From Top Down - &;lei/;w e - M
' ALCUANA, Comalihaam>
Relinquished By (Signature): Date/Time Received By (Signature): “B@ﬁ ime Cﬂ o
Cheyy Williams 1113006 /(3°A5 (i | Express Courjer H306 - - 257
O N g | TR e
Express Courier 11/13/06 ETS 11/13/06
e DA A
JJZ/,/ 7 T 1306 1450 (_/\W/ H3-06  14S0
v Urv—c . _
' ’ N

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

BIOMONITORING CHAIN OF CUSTODY RECORD Page _1__of __1__
Client: TVA Environmental Testing Solution, Inc. | Delivered By (Circle One):
Project Name: Sequoyah NP Toxicity 351 Depot S‘treet- FedEx  UPS Bus Client
P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 28801 General Comments:
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368
Field 1dentification / Grab/Comp. Collection Date/Time Container Flow : Pf\DJ uﬂ* 96':) 8
Sample Description Number & MGD Rain Event? _ ' " Laboratory Use
Volume (Mark as Appropriate)
Collected i :
Date Time If Yes, No | Trace ETS Log Arrival Temp. ‘By Time Appear-
Inches Number. °0) ance
SQN-101-TOX Com 11/14/06-11/15/06 0824- 2 (2.5gal NA PR ' ’
Q P 0724 ( & ) v 5 bS5 |45 [s.0C & W
SQN-INT-TOX C 11/14/06-11/15/06 | 0843 . | o : N | s
: o g | (B NA | Oels. l“| g | O | V|
Sample Custody — Fill In From Top Down " cu,.+oab1 2ol u-io.c;! 'SM'F-Q.o
: XYV Y SRS TY- C)!WM
Relinquished By (Signature): Date/Time Received By (Signature): 4 Date/Time
Chevy Williams 11/15/06 11/15/06

7514\

Express Courier 11/15/06 ETS 11/15/06
77 ’ 4 /
/ // / ?’/M n-iS-oe S : I\-IS;O\- S
/(,/4:.{, (/%/W”V"Q"“

[nstructions:

Clients should fill in all areas except those in the “Laboratory Use” block. Biomonitoring samples ¢re preserved by storing them at 6°C and shipping them in ice. The hold time for eact
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. Sample:
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 1 of 1

Client: TVA

Project Name: Sequoyah N'P Toxicity

Environmental Testing Solution, Inc.
351 Depot Street.

Delivered By (Circle One):

FedEx UPS Bus

Client

P.O. Number: N/A Asheville, NC Other (specify): Express Courier
Facility Sampled: Sequoyah NP 23801 General Comentsz
NPDES Number: TN0026450 Phone:  828-350-9364
Collected By: Chevy Williams, Roy Quinn Fax: 828-350-9368

Field Identification / Grab/Comp. Collection Date/Time Container Flow . o J - 2838

Sample Description Number & | MGD Rain Event? ‘ Laboratory Use

Volume (Mark as Appropriate) v
Collected
Date Time o | Yes If Yes, No Trace ETS Log Arrival By Time | Appear-
- T i Inches Number Temp. ance
C)
| SQN-101-TOX Comp 11/16/06-11/17/06 %765533- 2 (2.5gal) NA X dellt3.09 3‘3’ 3.1 9\ Mos | 4
SQN-INT-TOX Comp 11/16/06-11/17/06 0814- 1(2.5 gal) NA X 05
0714 ponia.io | 0.1 d)\ Ia %
Sample Custody — Fiil In From Top Down 4 Costodsy 1400y M"
. ] X one aoc&( conFUaPv
Relinquished By (Signature): Date/Time Received By (Signature): Date/Time f'] / Fonev]
Chevy Williams 11/17/06 'O ' ‘ Express Courier: 11/17/06
. 3 . ::'.1::'":7 ,:’;f g // ,/ J o T l(.")
A LMY g S Sl LT
= ¥ Y
Express Courier ‘ 11/17/06 ETS 11/17/06
.////’L;'/A NN ] -
g A~ 7[ ‘éé‘ - ’\M/MA\Q\__ Ha-06 WS

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




Environmental Testing Solutions, Inc. Page 1 of 6
Chromc Whole Effluent Tonc)ry Test (EPA-821-R-02-013 Method 1000. O)
Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 Outfall: 101 .
Project #: 287&
Dilution preparation information: Comments:
Dilution prep (%) 113 226 452 726 100
Effluent volume (mL) { . 282.5 ,3%9'*5,_5 130 1815 2500
Diluent volume (mL) 22175 S 1370 - 685 -0
Tota!l volume (mL) 2500 2500 2500 2500 2500
Test organism information: Test information:
Organism age: 22.5S v 245 Houts oud Randomizing template: | oL ow
Date and times 0rganisms - 1ol 1400 T 0 Incubator number:
were born between: _ aC
QOrganism source: A& Bared P thi3ob Artemia lot number: 3512040
Transfer bowl information: | pH = Temperatwre =  °C ] Total drying time: 4.7 Houkp
: RRCE- 241 Date / Time in: {}2\-0le 1RSSO
Averagg transfer volume: g Date / Time out: v 2-o| 1400
Oven temperature: wO 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 MHSLWO :
* _Juigeee | — | oo 25 N12-0eA | obwdoioz |
! -15- 0 1000 10S 430 Wov2-ob B | Obilid.Qlv0 T \_&(‘_
2 -0k | 1000 | 1660 M AR N-12-0e 8] cuins.awy |
’ o6 1002 LA B WAS-0e A | Db S a1y d\
4 . i .
(1806 | 1002 0SS 1345 N -1S-00A | 0L 1111, 034%10 (\\'
. H-19-0b | 0483 I YeYe) 330 -15-0R | 0 1T.0a% 10O (}\
6 - 20-0b 0asS 1Yy DT S-0C R [ 0NV 6910 \_;(\
7 e 1528 4t

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: o7 < 20% 7-day LCsy 21007,
Average weight per initial larvae: 0.1L5 & ; NOEC ¥ <11.3%
Average weight per surviving larvae: 0. 1S 2 0.25 mg/larvae LOEC A 1.3
' ChV Al <37
ICs 21007%

4 InTerRUPred Dose ResANSE.

HyPoTHES 1S

1esTS ARE UNELIAME,



Envivronmental Testing Solutions, Inc. : Page 2 of 6

‘Date': WAool

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

Survival and Growth Data _
Day ' CONTROL 11.3% 22.6%
A B C D- E F G H 1 J K L

0 io |to |0 |0 |to]| o] o]t ] /0|0 |0 |G
' /D /0| /0 /o' 10| 0| |1o] /0 /6 10 |10

2 lw ooyl ol liolio |10 |0
3 oo ol eliolio o] o]l |0
N /O 10|10 |tDftoj1D 10| 10}10 | 701D |10
> o | to| 1o |0 |0t [to|tof D] 10] 16]10
6

JOL 1O |10 o lio t 10 IQ (O Ao R A®) /0170
YL . ,
7 0| 10|10 tofio!| mols/olio) o 0] 10 10

A = Pan weight (mg)

o cation: VIS Ly ool 1w 33 14 qa | 3781397 14 98| 1uns |15.00]1298 |13 46| 14.88
Analyst:

B = Pan + Larvae weight

e LAR 52 Mo 2114 @157 (33 117]a0.40/a0 531 8a 2189 [aa25(30.01 {307 [aL15

Larvae weight (mg) =A-B

815 (132 [7.35 |10 Jee2 (¢S |6 84 [14d 17,25 (1.0 (135 (6,87

Weight per initial number
eight p iti . " A

of larvae (mg) <& n S NAY e %s\ &\ o % R A
= C /Initial number of larvae Cb\ A N ’(\ v AR BV ’\ AV » A \g’
: [+) © 0 0 0 v} o o o o ° o
Average Percent

weight per reduction

initial -~ | from control e S 10, 37 0.0 7 7.70
number of (%)

larvae (mg)

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

* ﬂq*n-\osemc GRrowTH WAS ot 0ASERUEY AN THe HInMoWS
IN) THE eFFLUeAIT QR INTAKE  TREATHeArS, CJI)M.-«LV

Comments:




Environmental Testing Solutions, Inc. Page 3 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated Date:  11-14-0lo

Survival and Growth Data

Day : 45.2% 72.6% 100%
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A = Pan weight (mg) a
oviications - vemy 11527 [ina i3 me v 18 i3qslivay uaa 1380 fua i34 jivoais.ua
Analyst: | EB '
B =Pan + Larvae weight . o )
e LAB 231 |A1.29 |30.3,5 30.320.1620.43/30 36 |30.40[0.83 |&L.1Y [30.35[20.\
Larvae weight (mg)=A - B ’ |
018 (.57 630 [5.63 Jb.bZ |62 |68 [L.LO LAV 1.4S [L.0D | 6.4
Weight initial b : .
of (I:z:grvas f(lr"nlgn) L mamber A l—;\ LoD \:V N \O%b’ O A\ '\b\" N, \DO\
= C/Initial number of tarvae | " | " o of" R N N P TS o’ o
Av.erage Percent : .
it || fromeameal | 0,637 1% [ 0.631 | W1k | gz | as?
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.
Calcula;ions and data reviewed: % _

Comments:
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Species: Pimephale& promelas

Client: TVA /Sequoyah Nuclear Plant - Non-treated

Date:

f-d-clo

Survival and Growth Data

Day 100% Intake
Y Z AA | BB
’ 0o 1o | o
1
10 [ 1O |10 |10
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10 1 (O |10 | /0
3 v
10 ‘tc( 10 | /0
4 .
614 |10} 10
S o] 4 to |10
6 T8 9 10| 1o
7 (SH
o] a9 | 1010
A=P ight (mg)
Coloranwelg \—r‘gg"“‘ 8uve
identification: Ay 1265 [16.0413.33 13.715
Analyst:
B= Pa.n + Larvae weight
s LAB 50.59/33.08) 20,80 [30.63
Larvae weight (mg) =A - B
e el 44T 6 2R
Weight per initial number .
of larvae (mg) ,\U\ Q‘“\ \)‘,\’ 43
= C/Initial number of larvae Yo 0_\0 Of\ 0}'
Average Percent
weight per reduction
initial from.control | O.lbb T ‘3'67‘
number of (%) ‘
laryae (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: ( §§

Comments:




TV A /Sequoyah Nuclear Plant, Outfall 101
Non-treated
November 14-21, 2006

Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 10060.0)
Species: Pimephales promelas

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

Project number: 2878 . Reveiwed by, [l W-Q/‘/
Not for Cormpliance Assessment, Internal Laboratory QC _/ J
Concentration (%) Replicate Inidal numberof | Final number of larvae { A =Pan weight (mg){ B =Pan+ Larvee { Larvae welght (mg) Weight / Surviving  |Meanwelght/ Surviving] Coefficient of variation } Weight 7 Inltlad number of| Mean survival | Mean welght / Initial | CoefTiclent of variation] Percent reducton from
. larvae weight (mg) -A-B number of larvae (mg) | number of larvae (mg) [(Meanwelgt W‘W\MMWJ larvee (mg) (%) number of tarvae Qdeanwaighi per initia) control (%)
ofiarvae) (%) (me) amber of larvae) (%)
A 10 10 14.25 22.40 315 0.815 0.815 )
Control B 10 10 14.47 2179 7.32 0.732 0.765 5.2 0.732 100.0 0.765 5.2 Not applicable
C 10 10 14.22 21.57 7.35 0.735 0.735
D 10 10 14.99 2277 7.78 0.778 0.778
E 10 10 13.78 20.40 6.62 0.662 0.662
113% E 10 10 13.97 20.53 636 0.656 0687 59 0.656 100.0 0.687 5.9 103
G 10 10 14.98 21.82 6.84 0.684 0.684
H 10 10 14.45 21.8% 7.44 0.744 0.744
I 10 10 15.00 22.25 7.25 0.725 0.725
22.6% J 10 10 12.98 20.01 7.03 0.703 0.710 26 0.703 100.0 0.710 2.6 72
K 10 10 13.46 20.71 7.25 0.725 0.725 :
L 10 10 14.88 21,75 6.87 0.687 0.687
M 10 10 1537 22.16 6.79 0.679 0.679
45.2% N 10 10 14.72 21.29 6.7 0.657 0.637 8.0 0.657 100.0 0.637 8.0 16.7
Q 10 10 13.76 20.26 6.50 0.650 0.650 .
P 10 10 14,75 20.38 5.63 0.563 0.563
Q 10 9 1348 20.10 6.62 0.736 0.662
72.6% R 10 10 14.21 20.43 6.22 0.622 0.675 70 0.622 97.5 0.657 1.9 14.1
S 10 10 14,12 20.96 6.84 0.684 0.684
T 10 10 13.80 20.40 6.60 0.660 0.660
9] 10 10 14.12 20.83 6.71 0.671 0.671
100% v 10 10 13.69 21.14 7145 0.745 0.692 592 0,745 100.0 0.692 52 9.5
w 10 10 14.02 20.85 6.83 0.683 0.683
X 10 10 13.42 20.11 6.69 0.669- 0.669
Y 10 10 13.55 20.29 6.74 0.674 0.674
100% Intake Z 10 2 16.04 22,08 8.04 9.671 0.679 6.9 0.604 97.5 0.662 9.2 13.5
AA 10 10 13.38 20.80 742 0.742 0.742
BB 10 10 13.75 20.03 6.28 0.628 0.628
Outfall 101: MSD = Minimum Significant Difference
Dunnett's MSD value: 0.0625 PMSD = Percent Minirmmum Significant Difference .
PMSD: 8.2 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the controf and treatment that can be declared statisticalty sipnificant in a whole effluent toxicity test.
On average, a significant differsnce occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.0% from the control (determined
Intake: through reference toxicant testing). '
Dunnett's MSD value: 0.0703 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
9.2

PMSD:

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 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 Blimination Program EPA-833-R-00-003. US Environmental Protection Agency; Cincinnati, OH




TVA / Sequoyah Nuclear Plant, Outtall 101
Non-treated
November 14-21, 2006

Statistical Analyses
Larval Fish Growth and Survival Test-7 Day Growth
Start Date: | 1/14/2006 Test 1D: PpFRCR Sample ID: TVA/ Sequoyah Nuclear Plant - Outfall 101
Bnd Date:  11/21/2006 Lab ID: ETS-Envir. Testing Sol Sample Type: DMR-Discharge Monitoring Report
Sample Date: ) Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  Non-treated
Conc-% 1 2 3 4
D-Contral 0.8150 0.7320 0.7350 0.7780
) 113 0.6620 0.6560 0.6840 0.7440
226 0.7250 0.7030 0.7250 0.6870
452 0.6790. 0.6570 0.6500 0.5630
72.6 0.6620 - 0.6220 0.6840 0.6600
100 0.6710 0.7450 06830 - 0.6690
Transform: Untrunsformed 1-Tailed Isotonic
Cone-% -Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 0.7650 1.0000 0.7650 0.7320 0.8150 5151 4 0.7650 1.0000
*113 0.6865 0.8974 0.6865 0.6560 0.7440 5.853 4 3.028 2410 0.0625 0.6983 0.9127
226 0.7100 0.9281 0.7100 0.6870 0.7250 2.607 4 2122 2410 0.0625 0.6983 09127
*452 0.6373 0.8330 0.6373 0.5630 0.6790 8.006 4 4929 2410 0.0625 0.6621 0.8655
*726 0.6570 0.8588 0.6570 06220 0.6840 3918 4 4.167 2410 0.0625 0.6621 0.8655
*100 0.6920 0.9046 0.6920 0.6690 0.7450 5184 4 2.816 2410 0.0625 0.6621 0.8655
Auxiliary Tests Statistic Critical Skew Kurt
Shapire-Wilk’s Test mdicates normal distribution (p > 0.01) 0.966335654 0.884 -0.02448168 -0.12457475
Bartiett's Test indicates equal variances (p = 0.70) . 2.993674994 15.08627224
Hypothesis Test (1-til, 0.05) NOEC LOEC ChV TU " MSDu MSDp MSB MSE F-Prob df
0.062466272 0.081655257 0.007922242 0.001343653 0.002135672 5,18

Dunnett's Test <113 113
Treatments vs D-Control .

Linear Interpolation (200 Resamples)

* Point % SD 95% CL(Exp) Skew
ICos* 6475 6.109 3.285 39.169 2.0965
IC10 28.693
IC1S >100 1.0
ic20 >100 05 ]
IC2s >100
1C40 >100 . ) 0.8
ICs0 >100 . 07 ]
* indicates IC estinate Jess than the Jowest concentration
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TVA /Sequoyah Nuclear Plant, Intake
Non-treated -
November 14-21, 2006

Statistical Analyses

Larval Fish Growth and Survival Test-7 D2y Growth

Start Date:  11/14/2006 Test 1D: PpFRCR Sample {D: TV A/ Sequoyah Nuclear Plant - Intake
End Date: 11/21/2006 LabID: ETS-Envir. Testing Sol. Samnple Type: DMR-Discharge Monitoring Report
Sample Date: Protocol FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  Non-treated )
Conc-% 1 2 3 4
D-Control 0.8150 0.7320 0.7350 0.7780
100 0.6740 0.6040 0.7420 0.6280
. Transform: Uatransformed 1-Tailed Isotonic
Conec-% Mean N-Mean Mean Min Max . CV% t-Stat Critical MSD Mean N-Mean
D-Control 0.7650 1.0000 0.7650 0.7320 0.8150 5.151 4 0.7650 1.0000
*100 0.6620 0.8654 0.6620 0.6040 0.7420 9174 4 2.846 1.943 0.0703 0.6620 0.8654
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.923090458 0.749 0.614814118 -0.69233823
F-Test indicates equal variances (p = 0.50) 2.375268459 47.46722794
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob daf
Hormnoscedastic t Test indicates significant differences 0.070335791 0.091942211 0.021218 0.002620333 0.029350473 1,6
Treatments vs D-Control )
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1Cos* 37.136
IC10* 74.272
ICts >100° 1.0
1C20 >100 0.9 4
1C25 >100
1C40 >100 0.8 4
1C50 >100 0.7 4
* indicates IC estimate less than the lowest concentration 006 ]
§05
304 ]
Fo
0.3 4
0.2 1 .
0.1 /
0.0 & T T T M T

[} 20 40 60 80 100 120
Dose %

Dose-Response Plot

C 1-1ail, 0.05 level
of significance

7 Day Growth

o o
~N w
i

i

<)
‘100

D-Controt

sgn_J1-14-06daia



TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated

November 14-21, 2006
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013, Method 1000.0)

Species: Pimephales promelas

Daily Chemical Analyses

Project number: 2878 Reviewed hy:r )!“ ol
Concentration [Parameter Day 0 Day1 Day 2 Day3 Day 4 Day S Day 6
Initial Final Initial Final Initial Final . | Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.67 7.58 7.81 7.45 7.52 7.08 7.55] 7.08 7.77 7.26 7.81 7.43 7.81 7.16
DO (mg/L) 8.1 7.9 8.2 7.7 7.8 7.0 7.7 7.3 7.7 7.9 7.8 7.4 3.0 7.2
Conductivity (umhos/cm) 314 320 308 315 316 309 312
Control  [Alkalinity (mg/L CaCO,) 59 57 59 89
Hardness (mg/L CaCO;) - 93 93 91 93
Temperature (°C) 24.6 24.5 24.7 24.2 24.7 24.4 24.7 244 24.8 24.5 24.8 24.4 24.6 24.6
pH (SU) 7.65 7.53 7.77 7.44 7.53 7.06 7.38 7.09 7.26 7.18 7.48 7.43 7.76 - 7.13
11.3% DO (mg/L) 8.0 7.9 8.1 7.6 7.9 6.7]. 7.9 7.2 7.9 6.8 7.9 7.4 8.0 7.
: Conduclivity (urhosiem) 299 295 306 289 293 T @2y 00 |
Temperature (°C) 24.6 24.2 24.7 24.2 24.7 24.7 248 24.8 24.8 . 244 24.8 24.2 24.7 24.4
pH (SU) 7.66 7.53 7.76 7.41 7.54 7.01 7.38 7.05 7.27 7.18 7.48 7.44 7.77 7.13
12.6% DO (mg/L) 8.0 7.9 8.1 7.6 8.0 6.6 8.0 7.2 7.9 6.5 7.9 7.4 8.1 7.3
Conductivity (wmhos/cm) 285 286 296 273 278 278 278
Temperature (°C) 247 24.1 24.8 24.2 24.7 24.5 24.8 24.6 24.9 24.4 24.8 24.1 24.8 24.4|
pH (SU) 7.66 7.56 7.74 7.40 7.53 7.04 7.36 7.09 7.26 7.19 7.47 7.44 7.75 7.14
45.2% DO (mg/L) 8.0 7.9 8.1 7.5 8.1 6.7 8.0 7.2 7.9 6.5 8.0 7.3 8.1 7.4
Conductivity (pumhos/cm) 257 258 265 246 251 252 250
Temperature (°C) 24.7 24.2 24.8 24.3 24.9 24.5 24.8 24.5 24.9 24.4 24.8 243 24.8 243
pH (SU) 7.65 7.56 7.73 7.40 7.52 7.08 7.34 7.12 7.24 7.18 7.45 7.42 7.73 7.08
72.6% DO (mg/L) 8.1 8.0 8.1 7.5 8.0 6.9 8.0 7.3 8.0 6.7 8.1 7.4 8.2 7.3
Conductivity (umhos/cm) 222 223 231 211 217 213 217
Temperature.(°C) 24.9 24.2 24.8 24.1 24.9 24.5 24.8 24.8 24.9 243 24.8 24.2 24.8 24.6
pH (SU) 7.64 7.54 7.71 7.42 7.51 7.06 7.33 7.07 7.22 7.18 7.43 7.46 7.70 7.13
DO (mg/L) : 8.0 8.0 8.2 7.5 7.9 6.8 8.2 - 7.3 8.2 6.6 8.2 7.2 8.3 7.2
Conductivity (pmhaos/cm) 188 186 198 178 182 182 184
100% Alkalinity (mg/L CaCO,) 66 65 67
Hardness (mg/L CaCQ;) 77 79 81
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.1 24.4 24.8 24.3 25.0 245 25.0 24.6 25.1 24.4 24.9 24.2 24.8 24.7,
pH (SU) 7.65 7.55 7.71 7.41 7.51 7.09 7.30 7.10 7.20 7.17 7.41 7.43 7.69 7.12
DO (mg/L) 8.0 8.0 8.3 7.5 7.8 7.1 8.3 7.5 8.2 6.6 8.2 7.3 8.4 7.5
Conductivity (Wmhos/cm) 184 186 198 180 182 179 183
100% Intake [Alkalinity mg/L CaCOy3) 64 66 66
Hardness (img/L. CaCO;) 79 77 77
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 24.9L 24.1 24.8 24.3 248 24.6 24.9 24.6 24.8 243 247 243 24.7 24.4
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Species: Pimephales promelas
Client: TVA / Sequoyah Nuclear Plant — Non-treated

Daily Cﬁemisiry:

Date:

-1 -0l

AnaLLst

Concentration-

Parameter

CONTROL

pH({S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
{mg CaCO;/L)

Hardness
(mg CaCO,y/L)

Temperature (°C)

pH(S.U)

11.3%

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH(S.U)

22.6%

DO (mg/L)

Conductivity
{pmhos/cm)

Temperature (°C)

pH (S.U)

45.2%

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH (S.U)

72.6%

DO (mg/L)

Conductivity
(umhos/cm)

Temperature (°C)

pH (S.U)

100%

DO (mg/L)

Conductivity
(pmhos/cm)

Alkalinity
(mg CaCOy/L)

Hardness
(mg CaCO0;/L)

TR chlorine
(mg/L)

0.0

Temperature (°C)

1S. |

pH(S.U)

DS

100% Intake

DO (mg/L)

4o

Conductivity
(urmhos/cm)

/18

Alkalinity

Ld

(mg CaC0Oy/L)
Hardness
(mg CaCO5/L)

"4

TR chlorine
(mg/L)

0.0

Temperature (°C)

4.4

w.. .

4.8

Initial

Initial

Initial
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Date: W10l

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

Analvst
Concen- Parameter
tration
CONTROL | pH(S.U)
DO (mg/L)
Conductivity —
| (umhos/cm) 315 ol 3A Sz
Alkalinity &
(mg CaCO4/L) 59 b
Hardness \
(mg CaCOs/L) 9 a3 - s 4
Temperature (°C) M .7 24 .4 2 - 8 4.5 4.8 24.4 4.6 24-b
pH (S.U) .28 2.9 A2 | 3.18 346 | 243 11 2.13
11.3% DO (mg/L) 29 2.2 . 19 9. a6
Conductivity
(pmhos/cm) 204 243 A1) 2z 2
Temperature (°C) M.& ™. & 4. § 4.4 4. € 242 24.7 4.4
pH (S.U.) 336 | 705 | 973 | QI8 248 | 294 1333 | 943
22.6% DO (mg/L) 40 5 | 19 |
" { Conductivity
(pmhos/cm) A3
Temperature (°C) w8 W .o 4 .4 .y M ¢
pH (S.U) 3.3 gReZ] 3.2¢ 2.9 343
45.2% DO (mg/L) O 7.2 =9 .5 6.0
Conductivity :
(umhos/cm) b AST ASZ
Temperature (°C) 4 .£& WS 4.9 244 -8
pH(S.U.) 2.34 212 224 216 145
72.6% DO (mg/L) 8.0 2.3 0.2 gL
Conductivity
(umhos/cm) a” ler 2‘3
Temperature (°C) .8 ™8 ™M 4 .3 24.§
pH (S.U.) 3.233 | 102 2.22 2.6 .43
100% | DO (mg/L) 8.2 2. 82 b.o 8.2
Conductivity
(umhos/cm) e 182 182
Alkalinity
(mg CaCO,/L) 1
Hardness \
{mg CaCO4/L) g
TR Chlorine (mg/L) £0-10
Temperature (°C) 2.0 M. 1S .\ 24 4 4.8 -
H(S.U) 220 | 210 | 370 | 9.1% 3.4/ | 2499 Q;"\ 212
100% DO - A A —
Intake (mg/L) 83 35 82 L.w 7.3 8‘4 q
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCO,/L)
Hardness
(mg CaCO;/L)

TR chiorine (mg/L)

Temperature (°C)

244

4.6

2.3

24.1

4. 3

241

24.4

Initial

Final

Final

Initial

Final

Initial

Final




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 : : County: Hamilton
Facility: Sequoyah Nuclear Plant Treatment: Non-treated
NPDES #: TN 0026450 ' Outfall: 101
Project #: 1818
Dilution preparation information: Comments:
Dilution prep (%) {113 26 | 452 72.6 100
Effluent volume (mb) | 282.5 | 3398 1130 1815 2500
Diluent volume (mL) 22175 | 23 asd 1370 685 0
Total volume (mL) 2500 2500 2500 2500 2500
_ Test organism information: : , Test information: .
Organism age: : < 29-Houw?s oW Randomizing template: Eeme.u S
Date and times organisms 130k 1S23 7O 20C0L Incubator number and »
: ; _ ) 2Q%\=2
were born bétween: shelf location:
g Organism Source ~ | Cups: 26,23,%0,3,33 YCT batch: : L 6-01-0lb
Culture board: 1\-c-oe & 2, B, 42 43 44l
Transfer bow! information: | pH = 9.1 Temperature = 4.8 | Selenastrum batch: -0

Daily renewal information:

‘ Day Date Test initiation, Control water Sample numbers Analyst
: renewal, or batch used used
termination time
0 -1 Olo L8 W2-0L A | Betid. OV /l\
! £ A
soe | 113 N12-0e A8 cona.cis o | Al
-2 Vi Olo N30 . | W-obB | puing s i I\
3 ool ALY W1S-0bA [owisased | AL
7 ) :
mg-ob 2y M-S0 A | 0Lt 1. 84410 3&_
! 3 Ha-06 | 1129 1$-0b & | 6L 11T1.08% 10 M
6 W\ 200k W22 ‘ dll _
i 7 N-21-0l Ay S
Control information: 1 2 Acceptance criteria Summary of test endpoints:
% of Male Adults: o7 | o _ <20% 7-day LC50 > 1007
% Adults having 3% Broods: - | 1007 | 1007, 280% NOEC ; 1007,
% Mortality: oL | . <20% LOEC Y1007,
Mean Offspring/Female: 28.4 | A\ 2 15.0 offspring/female | ChV >1007.
% CV: L1217 .27 <400% 1C25 >1007.




Environmental Testing Solutions, Inc.

Page 2 of 7

Species: Ceriodaphnia dubia

Client: Sequovah Nuclear Plant - Non-treated

Date:

W40

Survival and Reproduction Data

CONTROL -1
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 . Young produced o () O O O O O O O O
Adult mortality ] O (U I - - — e
2 Young produced O O O O O O [e) ®) OO
Adult mortality L LS - — L - L\ (- (W (- _
3 Young produced ®) ®) O (@) O O &) @) O |0
Adult mortality - L A — (- _ |- — — -
4 Young produced W\ b < 4 | | 4 < b )
Adult mortality T _ L - (- (. (N (- —
5 Young produced ) 10 a {0 q q | Ui (e} [T
Adult mortality w v (- [ (- U I (I T
6 Young produced | O (=) O O O O (@) O ] O
Adult mortality w (e - (- (. LU w_ . | A
7 Young produced S vy 'S 1% \'*_\ V7 S \3 VS \S
Total young produced 26 |21 [ 277 ] 30 .ZZ;_—] 20 |- 30 | 277 |22 30
Final Adult Mortality \_ | . - j - [ L (.
X for 3"° Broods Y1 X [ X9 T | X »< [ > =<
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o7
Mean Offspring/Female: 284
conc: 11.3% Survival and Reproduction Data
. Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced o (&) @) O O O O O Ol O
Adult mortality A L\ L. - (W | N S | S B G I N
2 Young produced ®) () OO O O O O O O
Adult mortality i (. - (W (- (- (U L (.
3 Young produced O ) &) e O o) @) O Ol O
Adult mortality - U | | (W | _ |- | G
4 Young produced 4 Y < S ! s Y ) Y S
Adult mortality ' | | L [ . -
5 Young produced /D /] /4] 2.1 10 10 11 1L 1] 1
‘Adult mortality | w | I |- |- (- ]
6 Young produced e) 0O ®) @) O @) O Q) O O
Adult mortality L v vl L w R N | L -
7 Young produced |y 1! 1id 17 1 § o { 1 1S | (&
Total young produced 2% 249 FS) 2\ a\ 33 a\ 24 30 3‘4
Final Adult Mortality (- L I [ |- L - .
Note: Adult mortality (L = live, D = dead)
’ Concentration:
% Mortality: QL
Mean Offspring/Female: 30.1
% Reduction from Control: | -6.2%




Environmental Testing Solutions, Inc.

Page 3 of 7

Client: Sequoyvah Nuclear Plant - Non-treated

Species: Ceriodaphnia dubia .
Date: I\ -td- -0l

Survival and Reproduction Data

CONC: 22.6%

Replicate number
Day i 7 3 4 5 6 7 8 9 10
1 Young produced ) O O O (@) 48] (&) O O @)
Adult mortality ol U - [ DV D - B W W
2 Young produced O O O O O O O O Q O
Adult mortality LW (G I | L | u (.
3" ! Young produced &) (@) o (@) O O O O O @)
Adult mortality ] (W - [ - _ [ -
4 Young produced “ b s 3 9 Y S S "'\ \‘\
Adult mortality L _ L. A — - — |- |- -
5 Young produced 13 13 10 L\ 1\ 10 1\ '3 t2 1O
Adult mortality [ |\ g - | - i B
6 Young produced * 3 O O O &) (@) @) (@) o o
Adult mortality - [ (- (- (- — _ (- |- [
7 Young produced 131417 17 4 1 6 1L 194 18 14 Vo
Total young produced 23 | 3 o 32 2¢ | 3l -3\ 3% 3L as 0
Final Adult Mortality - ) R R .- L i S -
Note: Adult mortality (L = live, D = dead)
*seur &eood Concentration:
' % Mortality: 067,
Mean Offspring/Female: 325
% Reduction from Control: | =v2.9, |
conce: 45.2% ‘Survival and Reproduction Data
Replicate number
Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O O @) O O O O o
Adult mortality LS A L A L. L ! | (-
2 Young produced O Q ] o O Q o O O o O
Adult mortality” (G LU W B (U L_ 1 [ (-
3 | Young produced 0 O O O @) Q @) (@) O O
Adult mortality (U I U [ I I | R N -
4 Young produced =Y Bl <SS S u| S g 74 J
Adult mortality - L - (. (S | _ (- |- —
5 Young produced N 1l i\ il {0 12 1 2- {13 {0 1]
Adult mortality (L - [ | O — — p—
6 Young produced *2 O 0 IS O 0] O O Ho 0
Adult mortality _ _ L (. - L | |- (- (-
7 Young produced 1 & I8 17 0 19 RV 17 1Y O l‘i
Total young produced 2% a3 33 34 JL{ 22 54 34 20 3‘{
Final Adult Mortality [ _ (- [ — (- (- [
Note: Adult mortality (L = live, D = dead)
TornT BR00Dd Concentration: :
% Mortality: ol
Mean Offspring/Female: 33.0
% Reduction from Control: {_4.275




Environmental Testing Solutions, Inc. Page 4 of 7
Species: Ceriodaphnia dubia
Client: Sequovyah Nuclear Plant - Non-treated : Datev: i1 -0l
conc: 72.6% Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
3 Young produced o (@) O &) O O O &) O (@)
Adult mortality (U U U U . LS L S N g
2 Young produced O ) O ®) Q O O Q Q )
Adult mortality | (W [ - ORI R — LN I W
3 Young produced o &) () O Q O O O O
Adult mortality w NI T . _ L. (T R - (.
4 Young produced | “\ < <9 S < <S S \\ e
Adult mortality [N _ __ L _ L “ LG A ‘.
S | Young produced 1\ 14 1O ey 1l i\ \S 10 |12 113
Adult mortality — LU R . L - (- |
6 Young produced e O I b O o O O O O O
" Adult mortality i w | . _ L | |- [ I
7 Young produced o 19 O 1 & (8% o s 18 19 1S
Total young produced >\ 37 3L AL 3“\ 33 as .3 > 35 5‘-\
| Final Adult Mortality C S I A - R N S N L
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: 0.
Mean Offspring/Female: 33.8
% Reduction from Control: | ~11.07.
conc: 100% ' Survival and Reproduction Data
Replicate number
" Day _ 1 2 3 i | s 6 7 8 9 10
1 Young produced D @) ) @) (@) O ’ O Q O O
Adult mortality - _ L\ I (- [ ol w -
2 Young produced O &) Y Ol O O O (@) O o
Adult mortality _ __ [ |- LW (. (W L (W [
3 Young produced @) O |0 (@) @) O O O @) @)
Adult mortality L .l (- (- |- | |- | L
4 Young produced (. s ) Lo S S Y S S Y
Adult mortality (. (. [ (- (- _ (- — e
5 Young produced V2 13 I\ 12 10 1y ti | q iy 12
Adult mortality . [ _ |- | |- _ __ | S -
6 Young produced 1, (8 | & O 0] O O O O O
Adult mortality \_ [ - (o (. w | U (W
7 Young produced O 1S O 18 P 1 lq l"'t_ l‘i 11
Total young produced 321 33 [ 23 | 3¢ 230 36 £ 33 33 3“
Final Adult Mortality - (- | L | S I W g L \ -
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o7

Mean Offspring/Female: M. 2

% Reduction from Control: | 18,37
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Environmental Testing Solutions, Inc.

. Page 5 of 7

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

Date: 1tad -pb

CONTROL -2 Survival and Reproduction Data
- _Replicate numbper
Day 1 2 3 1 5 5 7 8 9 10
1 Young produced ') O O [®) @) O Q O @) O
Adult mortality (- - (G w (- (- L __ L I
2 Young produced ®) O | O (@) (D) O &) C 10 (@)
Adult mortality o [\ S W | v - — — ]
3 Young produced O Q O Q O &) O O o
Adult mortality _ L\ (. 1 o _ L L (.
4 Young produced | .y | o s .y 3 3 ) k\
Adult mortality A A N I N G (U N R N
5 Young produced Ke) 9 19 q 1 1O |10 1 10 |12
Adult mortality (U I L L [ | (W — (R
6 Young produced ®) &) O O O O O o O 10
Adutmortality | 1 | W | W [N | ] o] o
7 Young produced LS 13 [ 1o v 1S 19 11 13 [V
Total )’Ol.lng produced 29 26 a6 281 30 249 2% 3\ 21 32
Final Adult Mortality _ - [ - - L, ]
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: o7,
Mean Offspring/Female: 24 .\
conc: 100% Intake Survival and Reproduction Data
Replicate number :
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O O o) O O O O O O O
Adult mortality T W W (- (- (I (U I N
2 Young produced OO O O O O o O O O
Adult mortality L | (- | | [ L | [ -
3 Young produced O O O @) ') &) Q) @) (@) @)
Adult mortality A _ L [ o |« L L (i
4 Young produced Y .} s S Y Er q S \_‘
Adult mortality l |- (. (_ o (- | — L
5 Young produced Y i\ 1\ 1 [0 1q L2 13 10 |1
Aduit mortality L\ | A\ L | _ _ L - |-
6 Young produced O O O O O O 171 0 O [®)
Adult mortality L. L L. | _ (. L - A .
7 Young produced ia 1S & 1 & 16 1S o) 14 1§ &
Total young praduced 38 3o 34 34 3\ 33 33 30 33 ay
| Final Adult Mortality - (- \_ |- Ul [ u (-
Note: Adult mortality (L = live, D = dead)
Concentration:
% Mortality: O7.
Mean Offspring/Female: 356
% Reduction from Control: |~ 1S.$ fp




TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
November 14-21, 2006

Verification of Ceriodaphnia Reproduction Totals

Control-1 ,
Replicate number
Day 1] 2] 3] 4 i s {6l 7] 89 T ™
1 0Jo]o]ojoJo]ojo]|] o] o 0
2 0lo|lo|ololololo ol o 0
3 0 o] o]olofojo | o] o]lo 0
4 4 | 4| 5] 4] 4| a|a| a]| a] a 41
5 W |1w] 9 [10] 9] 9 | t1]10]13]|11 102
6 0l 0| ol oJoJoJ]o]o]fo] o 0
7 15|13 ] 13| 16] 14| 17| 15| 13 ] 15| 15 146
Total 20 | 27 [ 27 30| 27 [ 30 [ 30| 27 32 | 30 289
11.3%
Replicate number
Day TT 213 (4] 56718 ]9 0] '@
1 0lo]o]o]Jo]lololo]ol]o 0
2 0 o]l oJoloflolo] ool o 0
3 0o lololojolololo]ol] o 0
4 41 4] 5| 5| 45| a|alals 44
5 10 [ 11 | 30 | 12 | 10 | 10 | 101 12 | 11 | 11 108
6 0]oJolo]oJo]o]o]olo 0
7 14| 14 ] 16| 14| 17 | 18 | 16 | 13 | 15 | 1% 155
Total § 28 | 29 | 31 | 31 | 31 | 33 | 31 | 29 | 30 | 34 307
22.6% .
. Replicate number
Day 1] 23] 4 3 HEAEREREREE RS
1 olo]oJoJoJo]Jo|]ofolo 0
2 0] o] olololo|]ofo]| o] o 0
3 0] o]o|]o]o]JoJolo] ol o 0
4 4145 |34l s s s ala 43
5 Blolwolululio|[alr]i2li 114
6 3ol o [0]o{o]o]o]olo 3
7 1317 ] 17 | 14| 16 ] 16 | 19 | 18| 19 | 16 165
Total 33 | 34 [ 32| 28 { 31 | 31 | 35 | 36 | 35.] 30 325
45.2%
Replicate number
Day T T2 3[4 ] 5 6] 7189 0] rot
1 ool ojoJojoflo]o}ofio 0
2 ofoloJoTotlto] o] o] o] o 0
3 o[ olo]oJo]o]ofo] oo 0
4 4 [ a | s | 5| 5] a|s1i 4] 4] a 44
5 14 | 11 | 11 ] 11 | 10| 12 | 12 | 13 | 10 | 11 115
6 2ol oJis[otofo|o0o]16] o 33
7 18| 18] 17| 0 {19 | 16 | 17 | 141 0 | 19 138
Total & 38 | 33 | 33 ] 31 | 34 | 32 | 34 | 31 | 30 | 34 330

72.6%

Replicate nunber
Day T T2 1373156785 ]
1 01 0]0]0]0]0]oJlolo]ao 0
2 0l o0l o0lolololo]alalo 0
3 0 o] ool olojo] o olo 0
) 4 4|5 a]s]1s5]5s 5| a]se 47
5 @l @[l fuli5]w0] 12|13 121
3 6] 0 ]1w6]o]o]o]olo] ol o 32
7 0 | 19] 0 [ 18| 18] 16| 15| 18] 19 | 15 138
Total | 31 | 37 | 3L | 36 | 34 | 32 | 35 | 33 | 35 | 34 338
100%
Replicate number
Day TT 2737411617185 o] ‘@
1 0] 0]010]o0o l010]0]o]o 0
2 0 0] olojo]ao0o]o0]o]o 0
3 0 lololololololo o]l 0
4 2] sl at6 3515415515 48
5 Dl i@l alializ 123
3 6o [18]0fjolo]ao oo/l 34
7 0 [ 15| 0 |18 [ 18] 17119 [ 1| 19 | 17 137
Total | 32 | 33 | 33 ] 36 | 33 | 36 | 34 | 33 | 38 | 34 342
Control-2
Replicate number
Day TT T3 T35 17185 o] @
1 0 0lo0Jo]Jolololololo 0
7 0] ololoJo o] o0Jo0]o]o 0
3 0] 0|0 ]ofjo]o]olo]o]o 0
4 4 | 4| 4| 4|5 | ala|3ala 40
5 0] 9] 9|9 1] 1] 11]1w0]12 101
3 0 JoJoJolololol o0 o 0
7 s3] 17 [16]1a]15] 4|17 ] 13] 16 150
Total | 29 | 26 | 30 | 29 | 30 | 29 | 28 | 31 | 27 | 32 291
100% Intake
Replicate number
Day 112137 a 5 sTe 17515 o] '
1 0 | 0] 0]0]0]0jo]lolo]o 0
7 0] o0 lo]o]o]o0]ololo]o 0
3 00 [olo0ojo|olololo]o 0
4 2] 4| 5551 a4 a]|s]|a 44
5 5 ||| 10 ]ta]|1213]|1W0]12 119
6 0] o0loJo] o] o176 o]0 17
7 19 [ 15 ] 18 | 18 | 16 ] 15| 0 | 19 | 18 | 18 156
Total | 38 | 30 | 34 | 34 | 31 | 33 ] 33 | 36 | 33 | 34 136




Project number: 2878

TVA / Sequoyah Nuclear Plant, Outfall 101
Non-treated
November 14-21, 2006

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

Reveiwed by: ‘_élw_/

Concentration Replicate number Survival | Average reproduction Coefficientof | Percent reduction from
(%) i 2 3 s 5 P 7 ) g 1 (%) (offspring/female) variation (%) pooled controls (%)
Control - 1 29 27 27 30 27 30 30 27 32 30 100 28.9 6.2 Not applicable
11.3% 28 29 31 31 31 33 31 29 30 34 100 30.7 6.0 -6.2
22.6% 33 34 32 28 31 31 35 - 36 35 30 100 32.5 7.8 -12.5
45.2% 38 33 33 31 34 32 34 31 30 34 100 33.0 . 6.9 -14.2
72.6% 31 37 31 36 34 32 35 33 o35 34 100 33.8 6.0 -17.0
100% 32 33 33 36 33 36 34 33 - 38 © 34 100 34.2 5.5 . -18.3
Contro! - 2 29 26 30 29 30 29 28 31 27 32 100 29.1 6.2 Not applicable
100% Intake 38 30 34 34 3] 33 33 36 33 - 34 100 33.6 : 6.8 -15.5
Qutfall 101: ’ MSD = Minimum Significant Difference
Dunnett's MSD value: 2,123 PMSD = Percent Minimum Significant Difference )
PMSD: 7.3 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically
significant in a whole effluent toxicity test. On average, a significant difference occurs for Environmental Testing Solutions, Inc. chronic toxicity tests when
Intake: a toxicant reduces Ceriodaphnia reproduction by 9.6% from the control.
Dunnett's MSD value: 1.586 Lower PMSD bound determined by USEPA (10lh percentile) = 11%.
PMSD: 5.5

Upper PMSD bound determined by USEPA (90 percentile) = 37%.

The lower and upper bounds were calculated by the USEPA using 393 tests conducted from 33 faboratories for Cerzodaplmm1eproductlon in chromc
reference toxicant tests. .

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

Agency, Cincinnati, OH.




TVA /Sequoyah Nuclear Plant, Oﬁtfall 101
Non-treated
November 14-21, 2006

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  11/14/2006 Test ID: CdFRCR Sample ID: TV A/ Sequoyah Nuclear Plant - Outfall 101
End Date:  11/21/2006 Lab1D: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol FWCHR-EPA-821-R-02-013 Test'Species: CD-Ceriodaphnia dubia
Comments: _Non-treated
Conc-% 1 2 3 4 5 6 7 8 9 10
D-Control 29.000 27.000 27.000 30.000 27.000 30.000 30.000 27.000 32.000 30.000
113 28.000 29.000 31.000 31.000 31.000 33.000 31.000 29.000 30.000 34.000
226 33.000 34.000 32.000 28.000 31.000 31.000 35.000 36.000 35.000 30.000
45.2 38.000 33.000 33.000 31.000 34.000 32.000 34.000 31.000 30.000 34.000
726 31.000 37.000 31.000 36.000 34.000 32.000 35.000 33.000 35.000 34.000
100 32.000 33.000 33.000 36.000 33.000 36.000 34.000 33.000 38.000 34.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
D-Control 28.900 1.0000 28.900 27.000 32.000 - 6201 10 . 32183 1.0000
113 30.700 1.0623 30.700 28.000 34.000 - 5957 10 -1.939 2.287 2123 32183 1.0000
226 32.500 1.1246 32.500 28.000 36.000 7.845 10 -3.878 2.287 2123 32183 1.0000
45.2 33.000 1.1419 33.000 30.000 38.000 6.851 10 -4416 2.287 2123 32183 1.0000
72.6 33.800 1.1696 33.800 31.000 37.000 6.047 10 -5.278 2.287 2123 32183 1.0000
100 34.200 1.1834 34.200 32.000 38.000 5479 10 -5.709 2287 2123 32183 1.0000
Auyxiliary Tests Statistic Critical Skew Kurt
Kolmegorov D Test indicates nonmal distribution (p > 0.01) 0.736118853 1.035 0.267812653 -0.34924831
Bartlett's Test indicates equal variances (p = 0.88) 174052 15.08627224
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob dar
Dunnett's Test 100 >100 1 2.1228492595 0.073454993 40.85666667 4.309255259  1.6B-06 5,54
Treatments vs D-Control
Linear Interpolation (200 Resamples)
Point Yo SD 95% CL Skew
1C05 >100
IC10 >100
icts >100 1.0
1C20 >100 0.9 4
IC25 >100 0.8
iC40 >100 074
ICs0 >100 0.6 1
o 05
£ 04]
2 0.3 4
o 0.2
0.1 4
0.0 & - % 2'd
014 el
02 7Tl
0.3 3 , . v ’
0 20 60 &0 100 120
Dose %
Dose-Response Plot
1-tail, 0.05 level

of significance

Reproduction
N
(=1

O-Control

1.3 4

2286

45.2

726

100

sqn_11-14-06data



TVA / Sequoyah Nuclear Plant, Intake
Non-treated
November 14-21, 2006

Statistical Analyses

Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  11/14/2006 Test 1D: CdFRCR Sample 1D: TV A/ Sequoyah Nuclear Plant - Intake
Bnd Date:  11/21/2006 Lab1D: ETS-Envir. Testing Sol Sample Type: DMR:Discharge Monitoring Report
Sample Date: Protocol ~ FWCHR-EPA-82]-R-02-013 Test Species: CD-Ceriodaphnia dubia
Comments: Non-treated )
Conce-% 1 2 3 4 5 6 7 8 9 10
D-Control 29.000 26.000 30.000 29.000 30.000 29.000 28.000 31.000 27.000 32,000
100 38.000 30.000 34.000 34.000 31.000 33.000 " 33.000 £36.000 33.000 34.000
Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD - Mean N-Mesn
D-Control 29.100 1.0000 29.100 26.000 32.000 6.158 10 31.350 1.0000
100 33.600 1.1546 33.600 °  30.000 38.000 6.758 10 -4.920 1.734 1.586 '31.350 1.0000
Auxiliary Tests . Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.973339081 0.868 0197458597 0.234273437
P-Test indicates equal variances (p = 0.49) 1.605536342 6.541089535
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
1.586139066 0.054506497  101.25  4.183333333  1.1E-04 1,18

Homoscedastic t Test indicates no significant differences
Treatments vs D-Control

Linear Interpolation (260 Reszmples)

Point Yo - SD 95% CL Skew
1Cos >100
Ic1o >100
1c15 >100 10
1C20 >100 09 ]
1c25 >100 : o]
1C40 >100 .07
1c50 >100 06 ]
o 051
g 04
2 0.3
© 02]
0.1 ]
0.0 g °
oty Tl
021 )
2.3 v v v . .
0 20 40 60 30 100 120

Dose-Response Plot

of significance

Reproduction
)
(=1

=)

w»

il

=

100

D-Caontrol

sgn_11-14-06data



"TVA /Sequoyah Nuclear Plant, Outfall 101

~ November 14-21, 2006

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

Non-treated

Daily Chemical Analyses

Project number: 2878 Reviewed by:d/w 0
Concentration JParameter Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 " Day6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final
pH (SU) 7.67 7.71 7.81 7.48 7.52 7.34 7.55 7.27 7.77 7.51 7.81 7.67 7.81 7.47
DO (mg/L) 8.1 83 8.2 7.7 7.8 756 7.7 8.2 77 7.9 7.8 79 8.0 82
. Conductivity (umhos/cm) 314 320 308 315 316 309 312
Control I\ likalinity (mg/L CaCO,) 59 57 59 60
Hardness (mg/L CaCOQ,) 93 93 91 93
Temperature ("C) 24.7 25.1 24.9 24.6 24.6 252 24.8 24.9 24.7 25.1 24.8 24.9 24.6 248
pH (SU) - 7.65 7.69 7.77 7.46 7.53 7.34 7.38 7.27 7.26 7.51 7.48 7.67 1.76 7.48
11.3% DO (mg/L) 8.0 8.3 8.0 7.7 7.9 7.6 79 . 80 7.9 7.8 7.9 7.8 8.0 8.2
§ Conductivity (pmhos/cm) 299 295 306 289 293 291 292
Temperature ("C) 24.7 24.8 24.8 24.8 24.7 24.8 249 . 249 24.7 249 248 24.7 24.7 25.1
pH (SU) 7.66 7.67 7.76 7.48 7.54 7.35 7.38 7.27 7.27 7.52 7.48 7.68 7.77 7.50
22.6% DO (mg/L). 8.0 8.3 8.1 7.7 8.0 7.6 8.0 7.8 7.9 7.7 7.9 7.8 8.1 8.3
Conductivity (umhos/cm) 285 286 296 273 278 278 278
Temperature (°C) 24.7 24.8 24.8 24.6 24.7 24.7 24.9 24.8 24.9 253 24.9 25.1 247 25.0
pH (SU) 7.66 7.67 7.74 7.48 7.53 7.35 7.36 7.28 7.26 7.51 7.47 7.68 7.75 7.50
45.2% DO (ing/L) 8.0 _ 83 8.1 7.8 8.1 7.6 8.0 7.7 7.9 7.8 8.0 8.0 8.1 8.3
Conductivity (umhos/cm) 257 258 265 246 251 252 250
Temperature ("C) 24.8 24.9 24.8 249 247 25.1 249 24.9 25.0 25.0 24.9 252 24.8 252
H (SU) 7.65 7.66 7.73 7.47 7.52 7.38 7.34 7.31 7.24 7.50 7.45 7.69 7.73 7.50
12.6% DO (mg/L) 8.1 8.3 8.1 7.8 8.0 7.6 8.0 7.8 8.0 7.9 8.1 7.9 8.2 8.2
Conductivity (umhos/cm) 222 223 231 211 217 213 217
Temperature ("C) 24.8 24.8 24.8 24.8 248 25.1 25.0 24.9 25.2 25.0 25.0 25.1 24.8 25.2
H (SU) 7.64 7.67 7.71 7.47 7.51 7.39 7.33 7.30 7.22 7.50 7.43 7.70 7.70 7.54
DO (mg/L) 8.0 8.3 8.2 7.8 7.9 7.7 8.2 7.8 8.2 7.9 8.2 7.9 8.3 8.1
Conductivity (pmhos/cm) 188 186 198 178 182 182 184
100% Alkalinity (mg/L CaCO;) 66 65 67
Hardness (mg/L CaCO,) 77 .79 81
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 252 25.0 24.7 24.8 24.9 24.9 25.2 24.7 25.3 25.1 25.0 24.7 24.8 25.2
H (SU) 7.65 7.67 7.71 7.48 7.51 7.36 7.30 7.29 7.20 7.47 7.41 7.70 7.69 7.52
DO (mg/L) 8.0 8.3 8.3 7.7 7.8 7.9 8.3 7.8 8.2 8.0 8.2 8.1 8.4 8.3
Conductivity (umhos/cm) 184 186 198 180 182 179 183
100% Entake JAlkalinity (mg/L CaCO,) 64 66 66
Hardness (mg/L. CaCO,) 79 77 n
Total Residual Chlorine (mg/L) <0.10 <0.10 <0.10
Temperature (°C) 25.0 24.8 24.8 24.9 24.8 24.9 25.1 24.9 24.9 25.1 24.9 24.9 24.8 25.1




Environmental Testing Solutions, Inc.

Page 6 of 7

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

Daily Chemistry:

Date: t\-14 06

" Analyst
Concentration Parameter
CONTROL pH (S.U)
DO (mg/L)
Conductivity
(pmhos/cm)
Alkalinity
(mg CaCO/L)
Hardness
(mg CaCOy/L)
Temperature (°C)
pH (S.U)
11.3% DO (mg/L)
Conductivity
(pmhos/cm)
Temperature (°C) : .
H(S.U) e .03 230 248 254 | 3-35
22.6% DO (mg/L) ©.0 0.
Conductivity —
(umhos/cm) ?,63 A&O
Temperature (°C) 4.7 2. & . &
pH (S.U) Ll 2073 1.3
| 45.2% DO (mg/L) 8.0 8-3 J
Conductivity _
(pmhos/cm) 9‘.3:\‘ 356
Temperature (°C) Qié 4.9 ™R M .9 M .7 25\
pH (S.U) FAYAS eRel .33
72.6% 20 gmg/L) G.1 8.7 a.(
onductivity
(pmhos/cm) ag"l A A3
Temperature (°C) 4.8 2. & 4.8
H (5.U.) e re? 3.3
100% DO (mg/L) 6.0 - A
Conductivity
(umhos/cm) 1866 186
Alkalinity
(mg CaCOy/L) Lo
Hardness-
(mg CaCOy/L) 11
TR chlorine
(mg/L) 40.16 :
Temperature (°C) 2S-2 S.0 24.71
H (S.U.) Q65 Fw3 3.3 149 251
100% Intake | DO (mg/L) 8.0 83 3 3.0
" | Conductivity
(pmhos/cm) /@"/ 186 Qe
Alkalinity
(mg CaCOy/L) e b
Hardness
{mg CaCO4/L) 1‘1 1 :
TR chlorine
(mg/L) £20.0 ] £0,10
Temperature (°C) 5.0 2.8 24 3 24,9 24. 8 24.9
Initial Final Initial - Final Initial Final




Environmental Testing Solutions, Inc. Page 7 of 7

Date: W-id-ob

Client: Sequovah Nuclear Plant - Non-treated

Day

ﬁ : Species: Ceriodaphnia dubia

Analvyst

Concen- Parameter
tration
CONTROL | pH (5.U.)
[ DO (mg/L)
Conductivity
{(umhos/cm)
Alkalinity |
(mg CaCQy/L)
Hardness
(mg CaCO;/L)
Temperature (°C)
H (8.U)
11.3% DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)
H(S.U)
22.6% DO (mg/L)
Conductivity
(umhos/cm)
Temperature (°C)
pH (S.U)
452% | DO (mg/L)
Conductivity
(pmhos/cm) .
Temperature (°C)
‘ pH({SU)
72.6% DO (mg/L)
. Conductivity
(umhos/cm)
Temperature (°C) 4.4
pH (S.U.) 2.32% | 330 .25 2.50 243 | 270 | %90 .54
100% DO (mg/L) 8.2 76 . .
Conductivit :
(;,xmhos/cm)y i ”')8 ; 12,
Alkalinity
(mg, CaCO,/L) : 61
Hardness
(mg CaCO;/L) &l -
TR Chlorine (mg/L) £0.40 :
Temperature (°C) S - 2. 4.7 JAYE 25- | 25.0 24.1 24,€ 15 L
pH (S.U.) 730 | 949 | 220 | 947 | 34l 720 | 209 | 252

100% | DO (mgL) 5.3
Intake

Conductivity
(umhos/cm)
Alkalinity

(mg CaCOy/L)
Hardness

(mg CaCOs5/L)

TR chlorine (mg/L) : v e
Temperature (°C) 2<. | : 24.9 . 2. §

Initial Final Initial Final Initial Final " Initial Final

180




Environmental Testing Solutions, Inc. Page 1 of 6
Chronic Whole Effluent Toxicity Test (EPA-821-R-02-013 Method 1060.0)
' Species: Pimephales promelas
Client: TVA County: Hamilton
Facility: Sequovah Nuclear Plant Treatment: UV-treated
NPDES #: TN 0026430 Outfall: 101
Project #: _2R1¢
Dilution preparation information: Comments:
Dilution prep (%) 13 226‘ 452 72.6 100 Each concentration was treated
Effluent volume (mL) | 282.5 e 1130 1815 2500 | for 2 minutes with a UV sterilizer
Diluent volume (mL) | 2217.5 Hedgas 1370 | 683 0. to remove pathogenic
Total volume (mL) 2500 2500 2500 2500 2500 interferenceS.
Test organism information: 221.1% 24.25 - Test information:
Organism age: 2128 o 232 vwaurS, OO | Randomizing template: | Rve.
Date and times organisms I-13-0o MO0 TO 10O Incubator number: 2@
were born between: ' ‘ : ;
Organism source: AR Aotk D \W13-06 Artemia lot nurnber: Beizod L
Transfer bowl information: | pH = Temperature=  °C | Total drying time: - 245
.63 24\ Date / Time in: |- 21-0b 1260
Average transfer volume: g ‘o*_p Date / Time out: jj-12-tl | 1400
L Oven temperature: Q0'C
Daily feeding and renewal information:
Day Date Morning Afternoon Test initiation, MHS Sample numbers Analyst
feeding feeding time renewal, or batch used used
time termination time
0 wdge | —8 | 100 407 W-12-0bA | 0bil3.0V 02 4{
! 1S-0b | 1000 0SS 12 N0 ® | OL1113.01% 02 A
2 -te-ol | \OOO 00 M2z W12-068 | oS adsd |
u-‘
3 U-N-ole 100> Yo i\ =) W1S-0bA | OL IS . VRl B \\
¢ n1e-ce | 1007 b 0S 1325 N-1S-06A | a1, 04%10] ok
5 h14-0b | 045> | 100 1B Was-ok® | seninoasio | M
6 200 | 0SS | \eOL 131\ WiS-068 | s t1.0A%10 | 4\
7 206 1204

Control information: Acceptance criteria Summary of test endpoints:
% Mortality: ol. <20% 7-day LCq, 21007,
Average weight per initial larvae: 0.17S ] NOEC 100
Average weight per surviving larvae: 0.711S > 0.25 mg/larvae LOEC 1007
ChV 21007,
1Css > 1007




Environmental Testing Solutions, Inc. : Page 2 of 6

Date:  1\-4-0b

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated

Survival and Growth Data
Day CONTROL 11.3% 22.6%
A B C D E F G H 1 J K L

101 10110} /0 /0 /0110 | ol [ 1O 1O |10

IOl 10|10 | /O ro| /0O | O}/0 | 70| 0| O

10|/0 [fO [tO )0 O|r0 IO }/0 (1O |10 | /0

/Q./O /0 1O "/O /0 01010070 | 70

1o |l tofmoito oo rolio /ol [0

ol rololiicliolto jio|iolio] o] ro] O

/O | 10 {0 0110 | /0 /01710616 (/70|10 /70
7 ' d ! L
: IO 10|10 (10 |4 10 /0| /D0 | 4 L0 10|10

A = Pan weight (mg)
Color identification:

Ay 1321 1338 |15.3415.07]13.0a (1470 [i3.33 [13.L0}538 [1Y4.35]15.20(13.77
Ana¥yst: |p{rf) . .

B = Pan + Larvae weight

olyst: aB 4200 [20173 [33.33 3a.73|A1. 18 3RS0 [0 M3t 95 [3R.64 a3.7y (3334 |ALlb

Larvae weight (mg)=A - B

W

£.04 [1.3S [1.89 |1.Lb [ €L (7,80 [1.2V [£.28 [1.224-% k.4 (.39

I Weight per initial number
of larvae (mg) A
=C/ Initial number of larvae %0

Q
i Average Percent
weight per reduction _
initial from control 0.7 c.802 -35%
number of (%)
i 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.
I : Calculations and data reviewed: é&r .

Comments:

—




ntal Testing Solutions, Inc. Page 3 of 6

Environme

Species: Pimephales promelas

Client: TVA/Sequoyah Nuclear Plant - UV-treated Date:  1\-14-0b

Survival and Growth Data
Day 45.2% 72.6% 1060%
M N (O P Q R S T U \% \%4 X

0 woliolmw|io]lwoliolio|wo]ic]lolio]io
! /o |to /ot /o frsol/o]l0)/D |70 |0 | (O
2 ol | )olw|to]o]olio || o] 70
3 ol 1o |0 jto o] m]to]| ool to]io] 10
¢ ol ol oo lwoliolo || o
> ~fwl]io] ioliofwo|o]io]to]lio]io]io |10
¢ o | 10| 6| o] | o] 0| re] o] w0 |0

7 'S4 A
{O | (D J(O0 |10 |9 | (O] 10| /O | /0|0 IO | (O

A = Pan weight (mg)
Color identification:

MASITA T(\g{f'% 1458 [154Y4[15.44 14.39)is.57 [13.04 1351453 (1497 |M1Y 373 1503
Analyst: UHE :

B =Pan + Larvae weight

(me) 1R 304083358 | gadk |93 ©S|a3 4y (3140|2197 |38.07(a3.03/3] |1 |a083, 133 Y

Analyst:

Larvae weight (mg)=A - B ) .
0 (&M 72 | ek )y [2.7% L2954 [ 1.05 [2.31 710 |72

Weight per initial number

\p A V) 42 A \/

of larvae (mg) 4 N v % N \o > 06 \° o

; = C/ Initial number of larvae | o' v ~ q, & a o A " < A &

/ o 19 Jo 9 Jo jo |o jo Jo |o |o o

Average Percent . » ’
weight per reduction ‘ 3
initial “from control 0“1"‘3 4.7 0.1710 0.L7, .33\ ‘a“97o
number of (%) V
larvae (mg)

Comment codes: ¢ = clear, d = dead, fg = fungus, k = killed, m = missing, sk = sick, sm = unusually small, .

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

Comments:
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Environmental Testing Solutions, Inc.

Page 4 of 6

Species: Pimephales promelas

Client: TVA /Sequoyah Nuclear Plant - UV-treated

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

Date:

W-id-ob

“Survival and Growth Data

Day 100% Intake
Y Z AA | BB
0 10 |10 | 1D |10
b O (o |10 |0
2
10 [ (O |10 |tO
3
6|/ | 1D |10
4
o |/0 /070
> io| 10| /0| 1O
6 .
(O {10 |10 |10
,7 A
(0 (10 |0 |0
A = Pan weight (mg) .
Color identification: .
RALEATA YRAY 14.90]14.60 [IM. 64 1434
Analyst: U‘“5
B = Pan + Larvae weight :
(mg)
Analyst: LHB ) &08‘0 aaaa al.8} |da.0b
Larvae weight (mg) = A - B
Lo (1.8 (7. 2.2
Weight per initial number
of larvae (mg) L 4 A 1
= C / Initial number of larvae Ul AL Al A1
0 . 0 o 0’
Average Percent
weight per reduction
initial from control 0.72b L. 37,
number of (%) '
larvae (mg)

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

Calculations and data reviewed: d(

Comments:




TVA / Sequoyah Nuclear Plant, Outfall 101
UV-treated '
November 14-21, 2006

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

Project number: 2878 Reveiwed by: /VWV
Not for Compliance Assessment, Internal Laboratory QC \zf
Concentration (%) Replicate [nitial number of {Final number ofYarvae] A = Pan weight B =Pan + Larvae |Larvae weight (mg)f Weight/ Surviving Mean weight / Coeflicient of variation | Weight/ Initial number | Mean survival Mean weight / Colfficient of Percent reduction from
larvae (mg) weight (mg) =A-B number of larvae (mg){ Surviving number el (Mean wetghlper surviving of larvae {mg) (%) Initial aumber of | variation (Meawwrign control (%)
’ farvae {mg) numbsr of inue) (%) larvae (mg) per inutial nuniher of tarvas)
(%)
A 10 10 1391 22.00 8.09 0.809 - 0.809
Control B 10 10 13.38 20.73 733 0.135 0.775 4l 0.735 100.0 0.775 4.1 Not applicable
C 10 10 15.34 23.23 7.89 0.789 0.789
D 10 10 15.07 22.73 7.66 0.766 0.766
E 10 9 13.02 21.18 8.16 0.907 0.816
11:3% L 10 10 14,70 22.50 7.80 0780 0.809 9.7 0.780 97.5 0.787 6.1 15
G 10 10 13.22 20.43 7.21 0.721 0.721 !
H 10 10 13.66 21.95 8.29 0.829 0.829
I 10 9 15.38 22.64 7.26 0.807 0.726
22.6% ] 10 10 14.35 23.74 939 0.939 0822 102 0.939 97.5 0.802 122 35
K 10 10 15.20 23.24 8.04 0.804 0.804
L 10 10 13.77 21.16 7.39 0.739 0.739
M 10 10 14.58 20.68 6.10 0.610 0.610
452% N 10 10 1344 2358 8 14 0814 0.743 140 0814 100.0 0.743 14.0 a1
0 10 10 15.14 22.26 7.12 0.712 0.712
P 10 10 14.29 22.65 8.36 0.836 0.836
Q 10 9 15.57 23.44 7.87 0.874 0.787
72.6% R 10 10 1364 21.49 7.76 0.776 0792 71 0.776 975 0.770 1.9 0.6
S 10 10 1435 21.57 7.62 0.762 0.762 .
T i0 10 14.53 22.07 7.54 0.754 0.754
U 10 10 1497 22.02 7.05 0.708 0.705
100% v 10 =10 1474 22.11 137 0737 0731 42 0.737 100.0 0.731 4.2 5.6
W 10 10 13.72 20.82 7.10 0.710 0.710
X 10 10 15.02 2274 7.72 0.772 0.772
Y 10 10 14.40 20.86 6.46 0.646 0.646
100% Intake Z 10 10 14.60 2228 1.68 0.768 0.726 8.1 0.768 100.0 0.726 8.1 6.3
AA 10 10 14.64 21.81 7.17 0.717 0.717
BB 10 10 14.34 T 22.06 7.72 0.772 0.772
Qutfall 101: MSD = Minimum Significant Difference
Dunnett’s MSD value: 0.1095 PMSD = Percent Minimum Significant Difference
PMSD: 14.1 PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can be declared statistically significant in a whole effluent toxicity test. On
average, a significant difference occurs for Environniental Testing Solutions, Inc. chionic toxicity tests when a toxicant reduces Pimephales growth by 15.0% fom the control (determined through
Intake: reference toxicant testing).
Dunnett's MSD value: 0.0649 Lower PMSD bound determined by USEPA (10th percentile) = 9.4%.
PMSD: 8.4

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 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, Cincinnati, OH.




TVA /Sequoyah Nuclear Plant, Outfall 101
UV-treated
November 14-21, 2006

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  11/14/2006 Test ID: PpFRCR . Sample 1D: TVA/ Sequoyah Nucjear Plant - Outfall 104
End Date:  11/21/2006 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Comments:  UV-treated
Conc-% 1 2 3 4
D-Control 0.8090 0.7350 0.7890 0.7660
113 0.8160 0.7800 0.7210 0.8250
226 0.7260 0.9390 . 0.8040 0.7390
452 0.6100 0.8140 07120 0.8360
726 - 0.7870 0.7760 0.7620 0.7540
100 - 07050 0.7370 0.7100 0.7720
Transform: Untransformed . 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Criticsal MSD Mean N-Mean
D-Control 0.7748 . 1.0000 0.7748 0.7350 0.8090 4.104 4 0.7878 1.0000
13 0.7865 1.0152 0.7865 0.7210 0.8250 6.146 4 -0.259 2410 0.1095 0.7878 1.0000
226 0.8020 1.0352 - 0.8020 0.7260 0.93%0 12.157 4 -0.600 2410 .0.1095 0.7878 1.0000
452 0.7430 0.9590 0.7430 0.6100 0.8360 13.974 4 0.699 2410 0.1095 0.7564 0.9602
726 0.7698 0.9935 0.7698 0.7540 0.7870 1.905 4 0.110 2410 0.1095 0.7564 0.9602
100 0.7310 0.9435 0.7310 0.7050 0.7720 4.205 4 0.963 2410 0.1095 0.7310 0.9280
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.979922116 0.884 0.130565288 1.129624347
Bartlett's Test indicates equal varianccsv(p = 0.03) 12.26457691 15.08627224
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU ‘MSDu MSDp MSB MSE F-Prob daf
5,18

Dunnett’s Test . 100 >100 1 0.109544232 0.141393007 0.002832567 0.00413213% 0.640509248
Treatments vs D-Control : )

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1COS 81.252
ic1o >100
115 >100 . 1.0
1C20 >100 091
1c25 >100
140 >100 08 1
1C50 >100 . 0.7 4
0.6
@
2 051
3
o 0.4 4
a
© 53
0.2
]
0.1 4
0.0
-0.1 T T T T T
0 20 40 60 30 100 120
Dose %

Dose-Response Piot

1
; .
[ 1-tail, 0.05 level
‘.; of significance
2
0 054
=
o
004
~
0.3 3
0.2 3
0.1 3
o] v T s v
° o
2 z S P 3 8
[=3 -— o~ - ~
[+3
Q
[a]

sqn_11-14-06data



TVA /Sequoyah Nuclear Plant, Intake
UV-treated
November 14-21, 2006

Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  11/14/2006 Test ID: PpFRCR Sample ID: TVA / Sequoyah Nuclear Plant - Intake
End Date: 11/21/2006 Lab ID: ETS-Envir. Testing Sol. Sample Type: DMR-Discharge Monitoring Report
Sample Date: Protocol: FWCHR-EPA-821-R-02-013 Test Species: PP-Pimephales promelas
Cormnents:  UV-treated
Conc-% 1 2 3 4
D-Control 0.8050 0.7350 0.7890 0.7660
100 0.6460 0.7680 0.7170 0.7720
Transform: Untransformed 1-Tailed Isotonic
Cone-% Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSb Mean N-Mean
D-Contrel 0.7748 1.0000 0.7748 0.7350 0.8090 4.104 4 0.7748 1.0000
100 0.7258 0.9368 0.7258 0.6460 0.7720 8.097 4 1.467 1.943 0.0649 0.7258 0.9368
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.919678569 0.749 -0.80552162 -0.01712049
F-Test indicates equal variances (p = 0.34) 3.416288853 4746722754
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test mdicates no significant differences 0.064918656 0.083793038  0.004802  0.00223225 0.192823291 1,6
Treatments vs D-Control
- Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
1C0os* 79.056
IC10 >100
IC1s >100 1.0
1C20 >100 0.9
IC2s >]00
- 1C40 >100 0.3 1
1C50 ) >100 071
* indicates 1C estimate less than the lowest concentration 006 ]
§os
a0
& o044
0.3
0.2 4
0.1 . _
0.0 4"‘""""-_—_-"0
0 20 40 60 80 100 120
Dose %
Dase-Response Plot
08
o8 1
[ R 1ail, 0.05 level
LS RRRAAEEEREAA of significance
£ 063
g 0.5 4
5
204 ]
o
™ 031
0.2 {
0.1 3
o]
3 8
g -
Q
o

sqn_Jl1-14-06data



TVA / Sequoyah Nuclear Plant, Outfall 101

UV-treated

November 14-21, 2006

Chronic Whole Effluent Toxicity Test (EPA-SZI-R—OZ-OIZ&; Method 1000.0)
Species: Pimephales promelas

Daily Chemical Analyses

Project number: 2878 Reviewed by: A/W
A .
Concentration {Parameter Day 0 Day1 - Day 2 Day 3 Day 4 Day 5 Day 6
Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final Initial Final

pH (SU) 7.68 7.59 7.69 7.48 7.57 7.20 7.49 7.29 7.50 7.27 7.61 7.46 7.83 7.11

Control DO (mg/L) ) 8.1 7.8 8.2 7.7 7.8 7.3 7.8 7.6 7.9 7.1 7.9 7.5 7.8 7.4
ontro Conductivity (umhos/cm) 307 308 307 296 301 297 300

Temperature ‘C) 24.7 24.5 24.6 244 24.8 24.6 24.8 24.6 24.8 24.3 24.9 24.5 24.7 243

pH (SU) 7.68 7.53 7.68 7.45 7.57 7.17 7.48 7.29 7.50 7.27 7.63 7.47 7.83 7.11

11.3% DO (mg/L) 8.1 7.8 8.2 7.7 7.9 7.2 7.8 7.5 7.8 7.0 7.9 7.5 7.8} - 7.4
e Conductivity (umhos/cm) 301 302 304 288 299 298 295

Temperature (°C) 247 24.2 - 247 24.2 24.8 24.8 249 24.7 24.9 24.6 249 24.1 249 24.7

pH (SU) 7.68 7.55 7.68 7.48 7.58 7.18 7.47 7.26 7.50 7.26 7.64 7.43 7.82 7.10

12,69 DO (mg/L) 8.1 7.7 8.2 77 8.0 72 79 76 7.8 68 78 74 79 7.4
e Conductivity (umhos/cm) 281 285 293 276 285 282 279

Temperature °C) 24.8 24.7 24.7 24.2 248 24.7 24.9 24.7 24.9 24.7 24.9 24.2 24.9 24.6

pH (SU) 7.69 7.55 7.68 7.46 7.58 7.13 7.44 7.26 7.49 7.26 7.64 7.43 7.79 7.11

45.29% DO (mg/L) 8.1 - 7.8 8.2 7.7 8.1 6.9 7.9 7.6 7.9 6.8 7.9 7.3} 8.0 7.5
are Conductivity (umhos/cm) 258 259 267 248 258 254 256

Temperature CC) 24.8 24.3 24.9 243 24.8 24.5 24.8 24.7 24.9 24.5 24.9 24.2 24.9 24.6

pH (SU) 7.69 7.55 7.67 7.40 7.57 © 711 7.43 7.25 7.48 7.26 7.59 7.50 7.77 7.21

12.6% DO (mg/L) 8.2 7.8 3.1 7.5 8.1 6.8 7.9 7.6 8.0 7.0 8.1 7.4 8.0 7.5
e Conductivity (pmhos/cm) 218 222 230 216 225 220 219

Temperature (‘C) 24.9 24.3 24.9 243 25.0 24.5 24.9 24.5 25.0 24.5 25.0 242 249 24.3

’ pH (SU) 7.69 7.57 7.67 7.43 7.57 7.13 7.39 7.36 7.45 7.26 7.58 7.43 7.74 7.16

100% DO (mg/L) 8.1 7.9 8.1 7.4 7.9 6.8 8.0 7.5 - 8.0 6.8 "~ 8.1 7.4 8.0 7.6
° Conductivity (tmhos/cn) 188 192 202 188 189 138 190

Teﬂperature (°C) 25.1 24.3 249 242 25.0 24.6 24.9 24.7 25.1 24.6 25.0 24.5 25.0 24.5

H (SU) 7.68 7.58 _7.68 7.43 7.55 7.16 7.36 7.48 7.29 7.25 7.57 7.36 7.72 7.07

100% Intake |RO(mE/L) 82 7.9 8.2 7.4 8.1 6.9 8.0 7.4 g1 6.9 82 7.1 8.0 7.4
Conductivity (pmhos/cm) 186 185 195 190 192 184 189

Temperature (°C) 25.0 24.4 24.8 242 24.9 24.4 24.9 24.8 25.0 24.6 25.0 243 24.8 24.2




Environmental Testing Solutions, Inc. Page 5 of 6

Species: Pimephales promelas Date: 1l-14-0lo

Client: TVA /Sequoyah Nuclear Plant — UV-treated

Daily Chemistry:

Analyst
Concentration' Parameter
CONTROL | pH (S.U) 2wl
DO (mg/L) .1
Conductivity
(umhos/cm) 30?'
Temperature (°C) 24.1
pH(S.U) 208
11.3% DO (ng/L) 8.1
Conductivity
| (pmhos/cm) 30,
Temperature (°C) .1
pH (S.U) Fwb
22.6% DO (mg/L) 8.
Conductivity
(pmhos/cm) 25 |
Temperature (°C) 1M.£
pH (S.U) +09
45.2% DO (mg/L) 8.1
Conductivity
(pmhos/cm) 256
Temperature (°C) 4.8 4.3y 4.9 24. % 24.2 24.S
pH (S.U) 357+ | il
72.6% DO (mg/L) 8.\ b
' Conductivity
(;:mhos/cm) 230
Temperature (°C) 5.0
pH(S.U) 3.5+ .13
100% DO (mg/L) 9 8
Conductivity '
(pmhos/cm) AOZ
Temperature (°C) 254 24.3 24.9 4.2 5.0
_ H (S.U) w8 3.58 206 243 955 | e
100% Intake | DO (mg/L)’ 0.2 19 8.2 d 8.1 .9
Conductivity -~ -
{pmhos/cm) /6b '@3 lq 3 :
Temperature (°C) 1<S.0 24.4 24-& WL 2 24. 4
Initial Final Initial Final Initial Final




E Invironmental Testing Solutions, Inc. Page 6 of 6

! Species: Pimephales promelas _ Date:  N\-id-ob
Client: TVA/Sequoyah Nuclear Plant — UV-treated '
Analyst
I' Concen- Parameter
tration
CONTROL | pH (S.U) 1.49
I | DO (mg/L) 2.9
Conductivity
(umhos/cm) ﬂq o
Temperature (°C) 4.8
I, pH (S.U) 3.46
11.3% DO (mg/L) 2.8
Conductivity
I (umhos/cm) a&g
Temperature (°C) M 4
pH (S.U.) e
' 22.6% DO (mg/L) 34
Conductivity :
(pmhos/cm) 230
Temperature (°C) - .9
l pH (S.U) 2.4y
452% DO (mg/L) 29
Conductivity
(umhos/cm) aig
! ' Temperature (°C) M .§
i =T 143
I 72.6% DO (mg/L) 29
Conductivity
(umhos/cm) dtto
Temperature (°C) ™.q
l pH(SU) 3.2
100% DO (mg/L) 8.0
Conductivity
(pmhos/cm) 166
l Temperature (°C) 24.49
' HESU) - 2120
100% DO (mg/L) i
I Intake 9 0
Conductivity
(pmhos/cm) 190 g
Temperature (°C) 24.9 2Y.& 7S .0 5.0 24. &
l Initial Final Initial Final Initial Final Initial



Environmental Testing Solutions, Inc.

| o g

" Page

- Alkalinity

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

Analyst

K

Tmestatad - 1742

Trog endud . 1837

Date analyzed | ]) -)& v Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pH of Normality Normality (%) of H,SO, pH Factor or Multiplier
Deionized Titrant check Begin | End | Total = (5 ml Na,CO, x 0.05)/E = (¥ x 50000)/ 100 m! sample
water reference standard ml ml ml =0.25/E =Nx500
=4.58.U. pumber number (E) (acceptable range = 0.018 - 0.022)
53 [ INead! (Chmayy | 01 |12 |12 0. 0307 [0.3
xm ‘ il - 0.2
Lgyoratary contro’ stmar :'O 120 Im)
Reference True value Sample : Alkalinity (MV) | % RS=MV/TVx 100
standard number Tv) volume | Begin | End | Total | Multiplier (mg CaCOy/L) . (acceptable range
(mg CaCOyL) (ml) mi ml ml : =90 to 110%)
| NBng3 100 100 132 a6 9.4 | 103 a7 93.07.
Duplicate sample precision:
.| Sample ] Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier [ (mg CaCOy/L) {(S-D)/((S+D)12]} x 100
number (m) | ml ml ml (acceptable range =+ 10%)
. 3 ———————
1500 | SSw Hal 100 |ALe |3de [ 3.2 | 103 33
J/ Duplicate J/ 4.6 280 32 J/ D 53 w
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
- standard number (SV) volume | Begin | End | Total | Multiplier {mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml -
(NR223 8D 00 A4.6 339 | 8-| J0.2, 83
Sample alkalinity (B) Measured spike value (MV) % R=MV/SVY x 100
{mg CaCOy/L) MV=A-B (acceptable range
' : (mg CaCOy/L) =75 to 125%)
33 D 160/
Sample measurements:
Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCOy/L)
15008 | Mits H20 10 339 386 | 83 10.3 59
NSt B [ | J88 | Udy| s [ Lo
11-05-0v | 00 {56 |90 [ Lo
h12.00 A [ 60 |I\s |53 | 59
h12.00 p L 15 | 30| 65 5F
| |-05-0l SSw Ha0 1%.0 |8v.2| 3.2 33
ok 4.0l | Emit Chaae | 302 |34.2:| 4.0 J1
0l k.0l l 2 4.3 484 | 4./ 4z
oL i1, o1 by 3 y 464 B3 | 39 v 40
Reviewed by: l /\,\ ] Date reviewed: [ it-19-06 J

O v




Environmental Testing Solutions, Inc.

Pége

rage

A of v’q(’"

Alkalinity

(EPA Method 310.1)
Marrix: Water, MDL = 1.0 mg CaCOvL

" Analyst

A

Date analyzed

18 .0v

Titrant normality and multiplier determination:

Titrate samples to pH = 4.50 S.U.

pH of T
Deionized Titrant check Begin T End—TFetal | = (5 ml Na,CO; x 0.05)/E = (iVx 50000)/ 100 m] sample
water reference standard ml ml ml \% - =Nx500
=45S.U. pumber number (E) (acceptable range = 0.018-TO2H~—____ N
. Tl

Normality (V) of H,SO,

pH Factor or Multiplier

Laboratory control standard:

Reference True value Sample Alkalinity (MV) | % RS=MV/TV x 100
standard number (Tv) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOy/L) {ml) ml ml ml ) =900 110%)
| DRBA3 100 100 1323 |410]9.3 |03 qu .6/
Duplicate Sam lepfecision:

: Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /((S+D)/2]} x 100
number N (ml) ml ml mi (acceptable range = £ 10%)

11 14.0Y ﬁ)w)oc)?— JOS [p.o |35 |35 10-3 3w
Dupli D
l uplicate \L 35- /_}D 3,:5 . J/ 3@ —i
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCOy/L)
_ (mg CaCOy/L) (ml) ml | ml ml :
INR923 50 00 {35 |13 ]eq | 0.3 Bl
Sample alkalinity (B) Measured spike value (MV) Y% R=MV/SVx100
(mg CaCO,/L) MV=A-B (acceptable range
(ing CaCOy/L) =75t0125%)
| 3 50 1000 /-
Sample measurements: » :
: Sample volume | Begin | End | Total Alkalinity
Sample number Sample ID ' (ml) ml mli ml Multiplier {mg CaCO,y/L)
o L. ox] e | 10O Nq [P35 ] 103 50
LANE 1k v _3 | N3 laelds | | 44
e 1ts.0) [TYA SQN_jo) | | [k 260 b | | A
Olo 1S, V| 2 26043 | 1,.3 75y
061117 04 v_3 M3 (0.8 LS VK
i3 02 ot | 4.6 |4r0l b2 by
oL 1\ |2 0.0 |bq | w4 ki
ok N IT.10 i) 3 bl 3.6 | b.Y bb
V12-00 1980480 120|333 | 4.5 90
Reviewed by: r d \\ l Date reviewed: [ Nn-14-0b6




Environmental Testing Solutions. Inc.

Page

# of

Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCO5/L

CAnalyst | BN .
Date analyzed | ({10 Titrate samples to pH = 4.50 S.U.
Titrant normality and multiplier determination:
pHof | Normality Normality (V) of H,SO, pH Factor or Multiplier
Deionized 1tra eheck Begin | Fud | Total =(5 ml Na,CO, x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard m! ml | ml | ———=025E =N x 500
| =4.5S.U. number number (E) (acceptable range—‘-ﬁ().O‘IKWFZ')_-~*—-‘v
Laboratory control standard:
Reference True value Sample Alkalinity (MV) | % RS=MV/TV x 100
standard number (TV) volume | Begin { End | Total | Multiplier- (mg CaCOy/L) (acceptable range
(mg CaCOy/L) (ml) ml m! ml =90 to 110%)
(N 223 100 100 1223 330 A3 | 103 100 100, 67
Duplicate sample precision: - : .

‘ Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S-D)/{(S+D)12)} x 100 -
number (ml) ml ml ml ' {acceptable range =+ 10%)

o 114.05 | LaJeune | A5 | 33|20 (3.0 ()03 120
Duplicate - D
\Y 4 1352 lse02] 301y 4 (20
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number V) volume | Begin. | End | Total | Multiplier (mg CaCOyL)
(mg CaCQOy/L) (ml) ml. ml ml :
300 | 45 1252 494 33 _|@) 103 330
Sample alkalinity (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCO4/L) MY=A-B (acceptable range
(mg CaCO,/L) =75 to 125%)
130 7400 100,01
Sample measurements: - .
_ Sample volume | Begin | End Total Alkalinity
Sample number Sample ID (ml) ml ml ml Multiplier (mg CaCO,/L)
obttieod | LoJuwn 2 A5 | 4301459139 @ 163 |30
oL 1R \Z I 3 459 (490 | 3. 120
oz | Hewelio | 0D |30 |30 | 130
Qo ob 2 33 |b.0 |33 [ 1
guille 02 y 3 ___1bO0 |do | 30 | 20
4
N 32352 EES  livoad 100 Ao | 10wl 1y | &
T 35353 | hwozz N 10w |3y | 1.0 &
SERET L oz as |39 ]o02- 4.l
1306 | SAHSW PO e | By 24
Revie\;vcd by: { a\ T Date reviewed: , IV-14-04 J
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Environmental Testing Solutions, Inc.

Alkalinity
(EPA Method 310.1)
Matrix: Water, MDL = 1.0 mg CaCGO4/L

L:[of ;}

Analyst | ),5‘;%, ,
Date analyzed | |\.\©.0p Titrate samples to pH = 4.50 S.U.
Tirantugrmality and multiplier determination:
pH of i Normality (V) of H;SO, pH Factor or Multiplier
Deionized Titrant check Begin % = (5 ml Na,CO; x 0.05)/E = (N x 50000)/ 100 ml sample
water reference standard ml ml | ml =0.25'E =Nx500
=4.55.U. | number number (E) (acceptable range = 0. [
Laboratory control standard:
Reference © True value Sample Alkalinity (MV) | % RS =MV /TV x 100
standard number (TV) volume | Begin | End | Total | Multiplier (mg CaCOy/L) (acceptable range
(mg CaCOyL) (ml) ml ml ml =90 to 110%)
INRQRJ3 | 100 9 ke 13131931 b3 100 100.0" /-
Duplicate sample precision: .
Sample Alkalinity %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOyL) {(S - D) /((S+D)/2]} x 100
number ' (ml) ml ml ml (acceptable range =+ 10%)
lisoy | SA S 100|313 |409 {%0 | 10.3 a9 i
: Duplicate D
y 6o B3 |92 d 100 Lo/,
Matrix spike recovery:
Reference Spike value Sample Spike alkalinity (A)
standard number (SV) volume | Begin | End | Total | Multiplier (mg CaCO,/L)
(mg CaCOy/L) (ml) ml ml ml -
[NR333 [518) JOO | 00 [MSIMS | (0.3 |SD
Sample alkalinity (B) ‘Measured spike value (MV) % R=MV/SVx 100
(mg CaCOy/L) MV=A-B : (acceptable range
. {mg CaCOy/L) =75t0 125%)
Ipo 50 J00.0'/-
Sample measurements: ‘
Sample volume '| Begin | End | Total : Alkalinity
Sample number Sample ID (ml) m} ml ml Multiplier (mg CaCOy/L)
H-1b 0w A | Sirlt Sw 00 | 145 [439] a4 j0.3 a3
llbows | - | 239 |23 | 93 ; o
. —
11,18 Ol v 330 |43) | 05 L ap
WN>"%"a
//

Reviewed by:

L

AL

Date reviewed: r;\-\q-ob J




Environmental Testing Solutions, Inc.

Analyst

(A

Date analyzed

H-19-0p

Titrant normality and multiplier determination:

Total Hardness
(EPA Method 130.2)

Matrix: AWater, MDL = 1.0 mg CaCO5/L

Time completed:

Time nitiated:

Y03

1330

Titrant Normality check | Begin End Total Normality (V) of EDTA pH Factor or Multiplier
reference standard ml ml ml =0.2/E = (/N x 50000)/ 30 mlsample
number number (E) (acceptable range = 0.018 - 0.022) = Nx 1000
WRAD | N Agod [ 0.0 199 | Q9 0.0202 20.2
Laboratory control standard:
Reference standard True value Sample Hardness (MV) | % RS=MV/TV x 100
number (TV) volume | Begin | End | Total | Multiplier (mg CaCOs/L) (acceptable range
(mg CaCOs/L) (ml) ml ml ml . =90 to 110%)
[ Nssyay, 40 01 a6 (kg | 19 P0.2 38 95 .01
Duplicate sample precision:
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier | (mg CaCOy/L) {(S - D) /[(S+D)/2}} x 100
number (ml) m! m! m! ) (acceptable range =+ 10%)
W50y | S5wWiH20 50 ne 4.0 | 2.2 | L2 |° 4d
Duplicate (B) D : .
v Yo 1o e | 2l y HZ d.t|.
Matrix spike recovery:
Reference standard Spike value Sample Spike hardness (A)
number (SV) volume | Begin | End { Total | Multiplier (mg CaCOy/L)
. (mg CaCOs/L) | . (ml) ml mi ml
| Nssudu 40 | 50 | 40 lieg (4L | a0-2 83
Sample hardness (B) Measured spike value (MV) % R=MV/SV x 100
(mg CaCOy/L) MV=A-B (acceptable range
(mg CaCOy/L) =75 to 125%)
d2 4l 10257/
Sample measurements: .
Sample volume | Begin | End | Total Hardness
Sample number Sample ID {ml) ml mi ml Multiplier {mg CaCOs/L)
Blank ‘ '
TVenND (should be = 0 mg CaCOy/L) 50 0.o 100 | 0o 20.2 ND
NASOVA | mis H20 16.0 A0 45 9]
IRy M 31.2 | 4o 4>
1.DS-Ow a1z 314 |43 a6
lhiz-0w A 2)a |3LS| 4.0 g3
N12.0,8 | %S 4]0 | Yu 93
1).05-0w 56w H20 d)) 143.2] Al dz
ool |5muth Crosll | 00 |dAjd Y
S No.0\ 7 AA |48 | dw 62
oL . 07 3 4o (34 [ | 4 52

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

Date reviewed r 1\-19-0b6
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Environmental Testing Solutions, Inc. Page

Total Hardness

(EPA Method 130.2)
- Matrix: Water, MDL = 1.0 mg CaCO5/L

Analyst th\_, ' _ Time initiated: —_—

Date analyzed | \\ 6,0\/ : Time completed: | T~

- Titrant normality and multiplier determination:
Titrant Normality cieck [ Begmm——¥&ad__ | _Total Normality (V) of EDTA pH Factor or Muitiplier

reference standard mi ml WW = (N x 50000)/ 50 ml sample
number number (E) (acceptable range =1 022) | =X 1000

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

number (TV) volume | Begin | End | Total | Multiplier (mg CaCO3/L) (acceptable range
(mg CaCOs/L) (mD m! mi ml : =90 to 110%)
INgs43b 40 0 144 185 130 | 30.2 4z 105.0 /.
Duplicate sample precision: :
Sample Hardness %RPD =
Sample Sample ID volume | Begin | End | Total | Multiplier |- (mg CaCOyL) {(S - D) /{(S+D)/2}} x 100
number _(m}) ml ml mi (acceptable range = = 10%)
semid. o2 Poruod ) 1850 | 9s (nd e | B0z |° 32
i - D
l/ Duplicate (B) l/ 4 ) 3L , 3 l 30
Matrix spike recovery: _ .
Reference standard | Spike value Sample Spike hardness (A)
number -(SY) volume | Begin | End | Total | Multiplier ] (mg CaCOy/L)
(mg CaCOy/L) (ml) ml ml ml
INSSU2L | do | 60 |y (4G 34 | a2 v
Sample hardness (B) Measured spike value (MV) % R=MV/SVx 100
{mg CaCOs/L) MV=A-B (acceptable range
{mg CaCOy/L) =75to 125%)
A0 - 39 aA3sS |
Sample measurements:

. Sample volume | Begin | End | Total i Hardness
Sample number Sample ID (ml) mi ml ml Multiplier (mg CaCOs/L)
Blank . :

(should be = 0 mg CaCOs/L) .
okt te.03 | Fovwood Z 80 |45 |Me2| 13 | 30.% 34
CLilig. b o+ 3 .2 | 133 ) | A2
sertn-0l | TUA. SGN lol | 3 bl (36 | ] H
QLS. 13 | 2 | sl ast |34 | 39
0L 1} 11.04 E; asy (21| 4.0 | &)
0Ly 02 (NT | , 2.0 | 330 24 L ol
Qe 11151y | 2 330 |3L0| 2.8 +1
ok 11 .10 v_ 43 y 2.8 40| 38] [ H
TT— r'(J

Note: If >15ml of titrant is used, sample must be diluted. Reviewed by: r : (\\ 7 Date reviewed [ n- 18-00 W
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Environmental Testing Solutions, Inc.

Page &7
Page 1 o i

Total Residual Chlorine

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

Analyst | (B - lodide reagent: T’IN Ra>d
Date analyzed | { (-(Q-Q ‘ Acid reagent: | TN@ Y]
Calibration:
Bl : ’ 0.10 mg/L 1.00 mg/L
Reference standard number TNSS 353 . TINS5

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

Laboratory control standard:

Reference standard - True value (TV) Measured value (MV) % RS=MV /TV x 100
number (mg/L) - (mg/L). (acceptable range = 90 to 110%)
TS0 0.50 O.492 S8.0%
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine %RPD = {(S - D) /{(§+D)/2]} x 100
number {mg/L) (acceptable range =+ 10%)

: ' { ices
Pl 14,07 | Hegeulio, Tre | na e o> | S£0-001a0

J Duplicate

Do .0co000aYy

Sample measurements:

Sample Sample ID ' Sample characteristics Residﬁal chlorine
number : (mg/L)
: ] Blank (should be = < 0.10 mg/L) : 1<o.00579
CC«.{)¢ - - w/ e o, 0035 |
Ob 114,02 Fear SC Sltqh+lu cloudy *f particles tan
<
botiion |CopeFeae Se o ITh_JStighity clouty ™ porkictes .% 0.0l
o (1140 St (et WITE clecun NoCalOr . £0-c00168
: = " 3
0611402 |Frasond 1hlle 3 [siighiiy cloudy iy [¢0-0m00ata
o0 1405 Loy s Lo Teurs, clear, to coldr C0.000041Y
t
ol 1114, 63 | PLS Phes onads -0 |cleay, g COLGY £0.C0C0A00
t y . —=0. 000 A.g
bl 1Y.04 b 100 | clequ, vo_colay O EOOO D 4
Db (113.0) | NA- 5QN (0} ‘ clear,nocolov £0,000317]
O3 62 ' d INT cleqy , N0 COlOY (0.0a75
Note: All samples were analyzed in excess of EPA recommended holding timc’(lS minutes) unless otherwise noted.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS =MV /TV x 100
number (mg/L) (mg/L) "] (acceptable range = 90 to 110%)

INGS353 - 0.50 ' 0.-40% 93.G%

/
Reviewed by |42
Date reviewed TR




Environmental Testing Solutions, Inc. —-4n . 2%

Page 30
Page { of |
Total Residual Chlorine
(EPA Method 330.5)
Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR2S pH/lon Meter

Analyst m@ ‘ Iodide reagent; TNR X35
Date analyzed | {{-({(- O ' Acid reagent: | - \y2 34"
Calibration: ,

i 0.10 mg/L 1.00 mg/L
Reference standard number TNSS 252 TNIIH2

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

Laboratory control standard:

Reference standard ' True value (TV) Measured value (MV) % RS=MV/TV x 100
number - ' (mg/L) (mg/L) {acceptable range = 90 to 110%)
INSS353 050 @R=TH| 10332 %0
Duplicate sample precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /{(S+D)/2]} x 100
number (mg/L) ' 0%)
' _ . clearwlprhcdesy | s L
ok 05 S Harvis ede lc[nr £0.0000A13

D ©. 0000133 _— LA -

& Duplicate

. Sample measurements:

Sample SampleID Sample characteristics Residual chlorine
number : (mg/L)
| Blank (should be=<0.10 mg/L) i £0.0068!
: ) . wolf
oee.0le | S. Hayins S\“Shﬂu\ cloudy { LouN £O-00W%%
ow\ib.0D | TFoywood Hillg elew w parkicles, puo colar | <0-00900500
oenie ol | St Oreele cleow, 09 colay <0.00000809
ceriw.od [Canplejure c\eny, noColor ¢0-0000543
il 0 | HercyleS ey % particles yNO O\OY £0-0000197
s> | TYA-SEN=10) Cle@y ,m0 coloy €00000138 |
ot1s 4 | TR -SeN— INT 12Oy | 10 CO\OF 49'999“4%
-~ 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/TV x 100
number (mg/L) : (mg/L) (acceptable range = 90 to 110%)
IN353 0.50 0.537 101 Y%

Reviewed by /\4
0k

Date reviewed }1—1-'15-




Environmental Testing Solutions, Inc.

Total Residual Chlorine

(EPA Method 330.5)
Matrix: ‘Water, MDL = 0.10 mg/L
Meter: Accumet Model AR2S pH/lon Meter

Analyst | | AR . Jodide reagent: I TNRA3S
Date analyzed |} |- {R~0 : Acid reagent: | TN M)
Calibration: '
SRS 4 0.10 mg/L 1.00 mg/L
Reference standard number TS93S3 INSS3IS 2 v
Note: For samples with a residual chlorine of > 1.0 mg/L, the calibration range must be adjusted to bracket the chlorine levels of the samples.
Laboratory control standard:
Reference standard True value (TV) Measured value (MV) % RS=MV/TV x 100
number " (mg/L) © (mg/L) (acceptable range = 90 to 110%)
Tinss3S3 0.50 | Os54y (08.8%,
Duplicate sample Er’écision: | '
Sample - Sample ID Sample characteristics Residual chlorine | %RPD = {(S - D) /[(S+D)/2}} x 100
number : . ailparkyy ' (mg/L) (acceptable range = + 10%)
. 53“5““311‘5“; U GeoY £0-0000100
D118 4w | Torwood Hills S4o-caetote03N8
Sample measurements: _
Sample Sample ID Sample characteristics Residual chlorine
number ' ) (mg/L)
] Blank (shouldbe=<0.10mg/L) FEiiiie TR <0.c058Y
C. ' .
OLinao) | Seafeqr-001T cleawr , pale ton €0-600853
ovi113.02 | Seafear- TNT-UP | Cleaxr,pale tarn £0.004%
. boiny. o |Bayter Cleor , NO coloy i <0-00137
. . : ‘ : W/ Particies
O 1643 B ladeburrouwy slightly cloudy / NO calop | 4009018l
Ovy6.15 | Raleigh CC Clear, mo coloy ©.00380
~ ’ w g
O iuB.IY | Scaylette. AcreS slightly C.\.oudu‘ \Pc% caay ¥ | £0-00309
Ovini. o8 S‘%wzwﬁmlc Clear, maa colov £0.000193
Db 11160} [ Rpey : ' cleay ; hO coloyr L0-00C0I4D
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/TVx 100
number (mg/L) (mg/L) (acceptable range = 90 to 110%)

TRE253 0.50 Q-4a3 98 .6%

Reviewed by | WA

Date reviewed | |{-1B D0




Environmental Testing Solutions, Inc.

Matrix: Water, MDL = 0.10 mg/L

Total Residual Chlorine
(EPA Method 330.5)

Page 33
Page Z of 3

Meter: Accumet Model AR25 pH/lon Meter

Analyst | (A3
Date analyzed [1- (Q~-0b
Calibration:
0.10 mg/L 1.00 mg/L
Reference standard number TNSS3IS3 INSSB%&

Laboratory control standard:

{odide reagent:

TNRAZS

Trrad T

Acid reagent:

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

Reference standard
number

True value (TV)
(mg/L)

Measured value (MV)
(mg/L)

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

8-50

827

ASETvAS

Sample measurements:

Duplicdte Sdfgﬂe precision:
Sample Sample ID Sample characteristics Residual chlorine | %RPD = {(S- D) /[(S+D)/2]} x 100
number (mg/L)
sligniuy <loudy, S
006802 TDynea, | d <000955
| Duplicate D(H.00380 | - \RE

Sample Sample ID Sample characteristics Residual chlorine
LU ' (mglL) |
Blank (should be = <0.10 mg/L) we
Fo?,b‘f “}‘56%4 NOvi Carie. tear, no coloy {0 00117
Den®.o?  ISeartin Creell Jc\ear, pate yellow £0.000575
Ol 1t | BRSE yelow , cloudy w)er €0.co0M9
Therel [ Craven Courhy Cleay, Mo ;o\or £0.000(38
06 1118. 00 ’?.Qlc\o\n Nusc. Leay, mo co\Oy £ 0.0000183
Owt“ioépoq ’RDu- ole) 0pague {oow)c oms\s;ha CO-OQOBDC;
O‘ol'lé.eﬁ'ﬂo | o003 cloudu fbax-L N o\rcu\\ot: €0.000433
bunesss | oou ooaque fmv+ ovm\me, £0.000280
0L11i8. 12 Lejune Cleav teo coloy £0-000349

Laboratory control standard:

Note: Al samples were analyze in exceSs of EPA recommended hotding time (15 minutes) unless otherwise noted.

Reference standard
number

True value (TV)
{mg/L)

Measured value (MV)
{mg/L)

{acceptable range =90 to 110%)

% RS=MV/TVx 100

L ENSSR03

0.50

0489

978°%

Reviewed by !‘;@

Date reviewed | | | - 6-( X2




Environmental

Testing Solutions, Inc.

Analyst

€252

_ Total Residual Chlorine

(EPA Method 330.5)

Matrix: Water, MDL = 0.10 mg/L
Meter: Accumet Model AR2S5 pH/ion Meter

Date analyzed H=-18-0N
Calibration: . ‘
: 0.10 mg/L. 1.00 mg/L
Reference standard number NSS363R INSE 353

Page 53

Page 3 of 3

Iodide reagent:

THNR23%

Acid reagent: | TTN\(R M7

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

Laboratory control standard:

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

Duplicate sample precision:

0%

Sample Sample ID Sample characteristics Residual chlorine °%RPD = {(S - D) /[(S+D)/2]} x 100
number _ (mg/L) Mgt/
- S .
obluang [ TA-SAN-0liclear, no color £0.60017]
1 Duplicate : i 1D (o 0309

Sample measurements:

bl io

TVA-SQAN-TINT

Sample Sample ID Sample characteristics Residual chlorine
number (mg/L)
Blank (shouldbe=<0.10mg/L) E
clear o colov LO-C0d0

pd

P

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

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%)
| TNes393 050 O.47Y 94.Q%
l Reviewed by ft;l——’
Date reviewed | | |.|® bl
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Environmental Testing Solutions, Inc.
Pimephales promelas |
Potassium Chloride Chronic Reference Toxicant Control Chart
using Moderately Hard Synthetic Water
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Test date
—e— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of potassium chloride

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

- Central Tendency (mean IC,,)

Warning Limits (mean IC,; £ S, ,,or S, ;)
Control Limits (mean IC,; = S, ,., S, 4, or 2 Standard Deviations) -




Test number  Test date

12-06-05

1
2 02-07-06
3 03-07-06
4 03-14-06
5 04-04-06
6 04-18-06
7 04-18-06
8 05-09-06
9 06-06-06
10 06-13-06
11 07-11-06
12 07-18-06
13 08-01-06
14 08-08-06
15 08-15-06
16 08-22-06
17 09-19-06
18 10-10-06
19 10-17-06
20 11-14-06
Note:

T-day IC,s
(gL KCl

0.61
0.67
0.61
0.53
0.57
0.64
0.61
0.57
0.45
0.56
0.61
0.61
0.64
0.67
0.45
0.65
0.61
0.60
0.64
0.54

CT
(gL KC1)

0.64
0.63
0.61
0.60
0.61
0.61
0.60
0.59
0.58
0.59
0.59
0.59
0.60
0.59
0.59
0.60
0.60
0.60
0.60

0.04
0.03
0.06
0.05
0.05
0.05
0.04
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

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

SA.IO

SAJS

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

Environmental Testing Solutions, Inc.

State and USEPA
Control Limits

CT-28

0.56
0.57
0.50
0.50
0.51
0.52
0.51
0.45
0.46
0.47
0.47
0.48

0.48
0.47
0.47 -
0.47
0.48
0.48
0.48

CT+128

0.72
0.70
0.72
0.70
0.71
0.70
0.69
0.72
0.71
0.71
070
0.71
0.71
0.72
0.72
0.72
0.71
0.72
0.71

recommended by USEPA for the test method and endpoint.

Standard deviation corresponding to the 10® percentile CV. (Sp 0=
Standard deviation corresponding to the 25" percentile CV. (Su 35

- USEPA Control and Warning Limits

Sars=

SA.90

Standard deviation corrcspondmg to the 90 percentile CV. (S,40=0. 45)
CV = Coefficient of variation of the IC;5 values.

SA. 10

0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07
0.07

0.12)
=0.21)

Standard deviation corresponding to the 75% percvcntile CV. (Saqs = 0.38)

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

Laboratory
Warning Limits

CT-8,0 CT+S,1

0.57
0.56
0.54
0.53
0.53
0.53
0.53
0.52
0.51
0.52
0.52
0.52
0.53
0.52
0.52
0.52
0.52
0.53
0.52

0.72
0.71
0.68
0.67
0.68
0.68
0.67
0.66
0.65
0.66
0.66
0.66
0.67
0.66
0.67
0.67
0.67
0.67
0.67

SA.ZS

0.13
0.13
0.13
0.13

0.13

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

Laboratory
Contro} Limits

CT-8,,5 CT+S,;s

0.51
0.50
0.48
0.47
0.48
0.48
0.48
0.46
0.46
0.46
0.46
0.47
0.47
0.47

0.47,

0.47
0.47
0.47
0.47

0.78
0.77
0.74
0.73
0.73
0.73

0.73 .

0.71
0.71
0.71
0.71
0.72
0.72
0.71
0.72
0.72
0.72
0.72
072

SA‘IS

0.24
0.24
0.23
0.23
0.23
0.23
0.23
0.22
0.22
0.22
0.22
0.22
0.23
0.22
0.23
0.23
0.23
0.23
0.23

USEPA
Warning Limits
CT-Says CT+8,;s
0.40 0.89
0.39 0.87
0.38 0.84
0.37 0.83
0.38 0.84
0.38 0.84
0.37 0.83
0.36 0.81
0.36 0.80
0.36 0.81
0.36 0.81
0.37 0.82
0.37 0.82
0.37 0.81
0.37 0.82
0.37 0.82
0.37 0.82
0.37 0.83
0.37 0.82

7-d IC,5 = 7-day 25% inhibition concentration. An estimation of the concentration of potassium chloride that would cause a 25% reduction in Pimephales growth for the test population.
CT = Central tendency (mean 1C;5).

SA.90

0.29

0.28

0.27
0.27
0.27
0.27
0.27
0.26
0.26
0.26
0.26
0.27
0.27
0.27
0.27
0.27
0.27
0.27
0.27

USEPA
Contro] Limits
CT-Ss90 CT+ S,
0.35 0.93
0.35 0.92
0.33 0.88

0.33 0.87 -
0.33 0.88
0.33 0.88
0.33 0.87
0.32 0.85
0.32 0.85
0.32 0.85
0.32 0.85
0.33 0.86
0.33 0.87
0.32 0.86
0.33 0.86
0.33 0.86
0.33 0.86
0.33 0.87
0.33 0.86

Ccv

0.06
0.05
0.09
0.09
0.08
0.07
0.07
0.11
011
0.10
0.10
0.10
0.10
0.11
0.11
0.10
0.10
0.10
0.10

These ranges are more stringent than the control and warming limits

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

Organisms oblained from Aquatic BioSystems, Inc.

11-14-06



Environmental Testing Solutions, Inc.
Precision of Endpoint Measurements

_ Pimephales promelas
‘Potassium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Test number  Testdate  —ontrol  Control Mean CT cv CT MSD  PMSD CT

Survival Growth
(%) (mg/larvac) f“-i:;‘;jiv‘;’;"””‘ (%) Gri‘j;;"c"g‘zl/) (%)  for PMSD (%)

1 12-06-05 100 0.626 VA ' 0.06 10.0

2 02-07-06 100 - 0.711 0.669 7.8 7.5 0.09 13.2 11.6
3 03-07-06 100 0.774 0.704 8.4 7.8 . 0.10 133 122
4 03-14-06 100 0.745 ' 0.714 9.7 8.3 0.14 18.9 13.8
5 04-04-06 100 0.766 0.724 ' 11.5 8.9 0.08 10.7 132
6 04-18-06 100 0.621 ~ 0.707 9.7 9.0 0.09 13.8 133
7 04-18-06 100 0.668 ° 0.702 13.3 9.7 0.10 154 136
8 05-09-06 100 0.841 0.719 7.5 9.4 0.12 14.4 137
9 06-06-06 100 - 0.783 0.726 5.9 9.0 0.08 9.6 132
10 06-13-06 97.5 - 0.709 0.724 8.2 8.9 0.16 22.0 14.1
11 07-11-06 . 100 0.673 0.720 2.5 ‘ 8.3 0.09 13.1 14.0
12 . 07-18-06 97.5 0.623 0.712 17.1 9.1 0.10 16.6 142
13 08-01-06 100 - 0.746 '0.714 . 10.5 9.2 0.13 17.0 14.5
14 08-08-06 100 0.613 0.707 10.4 9.3 0.08 13.6 144
15 08-15-06 100 0.765 0.711 8.0 9.2 0.16 204 14.8
16 08-22-06 100 0.768 0.714 8.7 9.2 0.12 15.5 14.8
17 09-19-06 100 0.699 0.713 12.7 94 0.12 17.2 - 15.0
18 10-10-06 100 0.685 0.712 5.1 9.1 0.10 14.0 149
19 10-17-06 100 0.781 0.716 73 9.0 0.15 . 18.7 151
20 11-14-06 100 0.737 0717 53 8.8 0.10 13.4 - 15.0

Note: CV = Coefficient of variation for control growth,

On average, the CV for control growth is 8.8% in Environmental Testing Solutions, Inc. Pimephales chronic toxicity tests.
Lower CV bound determined by USEPA (10" percentile) = 3.5%.
Upper CV bound determined by USEPA (90 percentile) = 20%

MSD = Minimum Significant Difference

PMSD = Percent Minimum Significant Difference
PMSD is a measure of test precision. The PMSD is the minimum percent difference between'the control and treatment that can be
declared statistically significant in a whole effluerit toxicity test. On average, a significant difference occurs for Environmental Testing
Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.0% from the control.
Lower PMSD bound determined by USEPA (10" percentile) = 9.4%.

Upper PMSD bound determined by USEPA (90‘h percentile) = 35%.
CT = Central Tendancy (mean Control Growth, CV, or PMSD) |

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

Organisms obtained from Aquatic BioSystems, Inc. 11-14-06



Environmental 1esting Solutions, inc.

Pimephales promelas Control Growth, Coefficient of Variation, and PMSD

in Potassium Chloride Chronic Reference Toxicant Tests
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Test date

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

— — - Central Tendency (mean Control Growth, CV, or PMSD)

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




Environmental Testing Solutions, Inc. o ‘ Page 1 of 5

Potassium Chloride,Chronié Reference Toxicant Test
(EPA-821—R_-02-013 Method 1000.0)
Species: Pimephales promelas

PpKCICR Test Number: 10O

Dilution preparation information: : Comments:
KCI CHM number CHM 267 "
Stock preparation: 50 g KCVL: Dissalve 50 g KCl in1-L
) Deionized water :

Dilution prep (mg/L) 300 450 600 750 900
Stock volume (mL) 6 9 12 15 18
Diluent volume (mL) 994 991 988 985 982
Total volume (mL) 1000 1000 1000 1000 -1000
Test organism information: ' Test information:
Organism age: 2215 7o 2495 Hous old - | Randomizing template: (\)MLQ_
Date and times organisms K-13-0b 1400 To ol Incubator number and 3K
were bomn between: ‘ shelf location:
Organism source: AR Bati B v 1306 Artemia lot number: A& 1204V
Transfer bowl information: | pH = SU Temperature = °C | Total drying time: 24.2%-/axqS

) .63 4.2 | Date/Time in: 1\--0b| 1350
Average transfer volume: ) g (on o Date / Time out: \\v72-0 1400

) Oven temperature: Lo

Daily feeding and renewal information:

Day Date Morning Afternoon * Test initiation, MHS Analyst
feeding feeding time renewal, or batch used
time termination ti.me
0 W0 "'_“-”( =00 1440 -12-6G A CI(
: NSO | 1660 160S 144 1 ovn-ce® |
2 | el (600 | 100 Mad | iizoeB |y
Pl nnee | /003 | il 410 s-oeA | A
¢ g0k | 1007 | WoS 1400 N-S-0eA | A
: W-14-0k 0asd 134§ 1-15-0. 3 J,(
6 2006 | ORSS \3s | W\-1S-006 /}K
’ -2l do 1245 il
. A AN |
Control information: Acceptance criteria Summary of test endpoints:
% Mortality: - 0% <20% 7-day LCs, 1284
Average weight per initial larvae: 0.1371 NOEC < 300
Average weight per surviving larvae: 0.-1371 > 0.25 mg/larvae’ LOEC 200
' ChV - | <300
1Cys | $36.8&




Environmental Testing Solutions, Inc.

Page 2 of 5

Species: Pimephales promelas

Survival and Growth Data

PpKCICR Test Number: _{()S

Day Control 300 mg KCV/L 450 mg KCV/L
A B C D E F G H 1 J K L
0
_ Iol 10| toj1o /o] 10| /6]10]| /0| tO | tO]!0
1 .
/ols/0 |{O /O |/0 (7O | /O |ID O] /0 |20 |/O
2
(o] 1o] tol 1o] wliwo|w |wlnolin]at| o
3 ¢
IOl (o] foftojtoto |0 116 Lo {l0] 94 q4
a .
1O [ 10 |to |10 |10 [ 1o [0 |00 A | A
> o |to [to /oo 0lo|io)iolio]a |9
6 ,
(o] (ol/of/ofiojiD|/dD|/0]/0]| /0] 414
~ iSM . =0
/O |10 |10 /0 )0 | 1D| 10|10 16 /0] 4 |9
A=Pa.n weight (mg) L ) . ’ ‘ )
e g el 316 (14831353 1398 [15.83 1378 1450 |14.50[14.33 1910 (15677 |13 0
B =Pan + Larvae weight
st (AR |a0a0/aaa0(a0.07(a0 wifatoy [19.49 [ara |2 Mafanos a0 [aa i |89
Larvae weight (mg) =A - B
A (2120 [ 19s [b.03] st | S |86 AT LT e D) i [So3)
Weight per initial number
flarvae (mg) AN v v v Nos N
2 ¢ it pumber of larvae | A e e | N >
o O ) o o o o’
Average’ Percent h
ight per ducti
;:1§:igal P ;:omccijonntrol 0157 l(‘”07' 0(97«0 ”"0‘7"
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:




Environmental Testing Solutions, Inc. ‘ Page 3 of 5

Species: Pimephales promelas ' PpKCICR Test Number: _10S

Survival and Growth Data
Day ‘ 600 mg KCl/L. 750 mg KCI/L ‘ 900 mg KCI/LL
M N O P Q R S T U v \%4 X

0 w |0 oo fio oo lio] o |00
1 q-A ‘o 6“‘ q“* (anl (’44 _‘:-( _134_ 3'1* S:A ‘280( 374
g gt o] 94 a |sds vt ] 2] <] 2 2
> glio|l1|a]l s|s | WA 34 2 | 3
4 eliolrla] sl oje L2234 2|3
3 W(_ 10| 1119 S S |L |6 213 2 |2
¢ 7 8 |e s s w4 23y 2 4
7 -1 | & ‘fw- gl sS | ol d 237 2 \

A = Pan weight (mg)

Ira{°$'°rcodea=£emm&\ 5.39 N33 1308 [I4.37133 1434 [19.37 [13.9y [14.50 |INQY (1393 1S.19
nalyst: (l—[(j . '

B =Pan + Larvae weight

anilys:_LBB 17,05 |19.65 [11.20[19.79 J16 531794 [18.10 e 44[158) 1559 15381593

Larvae weight (mg)=A - B T
3N (503 | eor|s42] 3.4 360 [313] 250 |13V 155 [Lds fo ™

Weight per initial number o A\
of larvae (mg) /\\ P N Q\X’" ,),\‘\ A AD t;,b AN \QS AQ 6\
= C/Initial number of larvae 0‘4’ Q-l: D_‘O ' o o & 0?" 0_"' 0_\ o v o
Average Percent ) .

weight.per reduction '
initial . from controt 0. 05 3\ 7. 6. 52‘4 Sk 'Of/" Q- ‘2 g 2"q 7°
number of (%) .

larvae (mg)

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

Calculations and d_ata reviewed: Qg

Comments:




Environmental Testing Solutions, Inc.

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

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

Test number: PpKCICR # 145 (#105 at 351 Depot St.)

Test dates: November 14-21, 2006 Reveiwed by: / /\ , U A~
|
Conceatration (mg/L Replicate Initial number of | Final number of |A = Pan weight (mg){ B =Pan+ Larvae | Larvae weight (mg) Weight / Surviving Mean weight/ Coeflicient of variation | Weight/ Initlal number | Mean survival | Meaa weight/ Initial| CoefTicient of variation| Percent rednction from
KChy larvae 1arvae weight (mg) =A-B number of larvae (mg){ Surviving numberof | (Mo weight peraurviving of larvae (mg) [¢3) number of larvae (%e) control (%)
larvae (mg) aumber of hnvae) (%) {mg)
A 10 10 13.16 20.90 7.74 0.774 0.774
. B 10 10 14.83 22.20 7.37 0.737 0.737 .
trol 0.737 53 100.0 0.737 53 Not applicabte
Contra C 10 10 12.52 2007 755 0.755 0.755 e
D 10 10 13.78 20.61 6.83 0.683 0.683
E 10 10 15.82 21.04 522 0.522 0.522
300 F 10 1 13.72 19.49 3.7 0577 0.619 135 0.577 100.0 0.619 13.5 16.0
G 10 10 14.56 21.42 6.86 0.686 . 0.686
H 10 10 14.50 21.42 6.92 0.692 0.692
1 10 10 14.33 21.05 6.72 0.672 0.672
450 J 10 L0 14.10 20.41 631 0.631 0.652 83 0.631 95.0 0.620 9.9 16.0
K 10 9 15.67 22.14 6.44 0.716 0.644
L 10 9 13.60 18.91 5.31 0.590 0.531
M 10 7 13.34 17.05 3.71 0.530 0.371
600 N 10 8 14.82 19,89 3.03 0.629 0.674 205 0.503 75.0 0.505 19.4 6
[¢) 10 7 13.18 19.20 6.02 0.860 0.602
P 10 8 14.37 19.79 5.42 0.678 0.542
Q 10 5 13.38 16.52 3.14 0.628 0.314
750 R 10 3 14.34 17.54 3.60 0.720 0.649 7.3 0,360 50.0 0.324 17.1 56.0
X S 10 6 14.37 18.10 373 0.622 , 0373
T 10 4 13.94 16.44 2.50 0.625 0.250
U 10 2 14.50 15.81 131 0.655 0.131
\4 10 3 14.04 15.59 1.55 0.517 0.155
900 0.659 15.5 20.0 0.126 28.7 82.9
W 10 2 13.93 15.38 1.45 0.725- . 0.145
X 10 1 15.19 15.93 0.74 0.740 0.074
Dunnett's MSD value: 0.0987 MSD = Minimwumn Significant Difference
PMSD: 13.4 PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the mininwum percent difference between the control and treatment that can be declared statisn’cally.sig,niﬁcam in a whole effluent toxscity test. On

average, a significant difference occurs for Envirounental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Pimephales growth by 15.0% from the control (determined through
reference toxicant testing). . :

Lower PMSD bound detenmined 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 laboratories for Pimephales growth in chronic reference toxicant tests.

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

Organisms obtained from Aquatic BioSystems, Inc. 11-14-06




Environmental Testing Solutions, Inc.
Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  11/14/2006 Test 1D: PpKCICR Sample ID: REF-Ref Toxicant
End Date:  11/21/2006 Lab1D: ETS-Envir. Testing Sol Sample Type: KCL-Potassmm chloride
Sample Date: Pratocol: FWCHR-EPA-§21-R-02-013 Test Species: PP-Pimephales promelas
Cornrments: .
Conc-mg/L 1 2 3 4
D-Centrol 1.0000 1.0000 1.0000 1.0000
300 1.0000 1.0000 1.0000 1.0000
450 1.0000 1.0000 0.5000 0.9000
600 0.7000 0.8000 0.7000 0.8000
750 0.5000 0.5000 0.6000 0.4000
900 0.2000 03000 0.2000 0.1000
Transform: Arcsin Square Root Rank 1-Tailed Number
Conc-mg/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
D-Control 1.0000 1.0000 14120 14120 1.4120 0.000 4 0 40
300 1.0000 1.0000 14120 14120 1.4120 0.000 4 18.00 10.00 0 40
450 0.9500 0.9500 1.3305 1.2490 1.4120 7.072 4 14.00 10.00 2 40
*600 0.7500 0.7500 1.0492 09912 1.1071 6383 4 10.00 10.00 10 40
*750 0.5000 0.5000 0.7854 0.6847 0.8861 10467 4 10.00 10.00 20 40
=900 0.2000 0.2000 0.4572 0.3218 0.5796 23.087 4 10.00 10.00 32 40
Auxilizry Tests Statistic Critical Skew
Shapiro-Wilk’s Test indicates normal distribution (p > 0.01) 0.927304924 0.884 -0.11783462 -0.07299576
Equality of varjance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steef's Many-One Rank Test 450 600 519.6152423
Treatinents vs D-Control
. Maximum Likelihood-Probit .
Parameter Value SE 95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma
Slope 8218545127 1.18554237 5.894882038 10.54220822 0 0510637251 7.814727783 092 2862395394 0.121676037
Intercept -18.5247257 3373327762 -25.1364483 -11.9130032 :
TSCR 1.0
Point Probits mg/L 95% Fiduocial Limits 09 ]
ECot 2.674 379.6073413 2952835229 439.0208562
BCO05 3355 459468902 383.559901 S511.8507084 0.5 4
ECI0 3718 508.6994638 4401419331 556.5132553 0.7 4
ECI15 3.964 5448617129 4822758146 589.6651074
EC20 4.158 5754270324 517.9312937 618.2379899 30'6"
EC25 4326 603.012277 549.8515822 644.7448404 §0A5.
EBC40 4.747 678.5301092 633.4494993 723.2887018 gm‘ ]
EC50 5.000 728.4427003 683.7392443 781.8840101 o™
BC60 5.253 782.0268659 733.1090911 850.8899764 0.34
EC73 5.674 879.9634494 814.8968753 989.3037695 02]
EC80 5.842 9221477985 848.0480517 1052488559
EC8$ 6.036 973.8779028 887.6041206 1132.258219 0.1+
EC90 - 6.282 1043.108519 939.1191681 1242443569 0.0 ’ Pe
ECS5 6.645 1154.874127 1019.754797 1427.556739 ; 10 100 10000
EC99 7.326 1397.83602 1187.558721 1856.463025
Dose mg/L
Dose-Response Plot
1
0.9
0.8
0.7 4
Kl
2067
5
» 054
>
S 041
~
0.3 4
0.2
0.1 3 +
]

O-Control

300

Organisms obtained from Aquatic BioSystems, Inc.

- 450

*600

°750 4
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Environmental Testing Solutions, Inc.

_Statistical Analyses

Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  11/14/2006 TestID: PpKCICR Sample 1D: REF-Ref Toxicant
End Date:  11/21/2006 LabID: BTS-Envir. Testing Sol Sample Type: KCL-Potassiumn chloride
Sample Date: Protocol: FWCHR-EPA-$§21-R-02-013 Test Species: PP-Pimephales promelas
Comments:
Conc-mg/L 1 2 3 . 4
D-Contro} 0.7740 0.7370 0,7550 0.6830
300 0.5220 0.5770 0.6860 0.6920
450 0.6720 0.6310 0.6440 0.5310
600 03710 0.5030 0.6020 0.5420
750 03140 0.3600 03730 0.2500
900 0.1310 0.1550 0.1450 0.0740
Transform: Untransformed 1-Tailed Isetonic
Conc-mg/L Mean N-Mezn Mean Min Max - CV% N t-Stat Critical MSD Mezn N-Mean
D-Control 0.7373 1.0000 0.7373 0.6830 0.7740 5.316 4 Q0.7373 1.0000
*300" 0.6193 0.8399 0.6193 0.5220 06920 .  13.508 4 2.605 2.180 0.0987 0.6194 0.8401
*450 " 06195 0.8403 0.6195 0.5310 0.6720 - 9.916 4 2.600 2.180 00987 0.6194 0.8401
600 0.5045 0.6843 0.5045 03710 0.6020 19.400 4 0.5045 0.6843
750 03243 04398 0.3243 0.2500 03730 17.146 4 03243 04398
900 0.1263 01712 0:1263 0.0740 0.1550 28.671 4 0.1263 0.1712
Auxiliary Tests Statistic Critical Skew Kurt
- Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.924493849 0.805 -0.53262068 -0.95050657
Bartlett's Test indicates equal variances (p = 0.50) 1.389453173 9.2103405
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <300 300 0.098731115 0.133918094 0.018526083 0.004102278 0.043841291 2,9
‘Treatments vs D-Control .
Linear Interpolation (200 Resamples)
Point mg/L SD 95% CL(Exp) Skew
ICos* 93.82 4773 51.72 346.70 24121
1C1o* 187.64 73.50 103.45 609.95 14317
iC15* 281.45 98.11 15517 161517 0.2127 1.0
1C20 488.62 75.26 T 13889 62217 -1.2522 0.9 4
1C25 536.75 42.15 421.08 668.52 0.2086
1cao 65172 2945 52479 672 -1.1008 08 4
1C50 713.07 20.57 644.68 778.29 -0.1493 074
* indicates IC estimate less than the lowest concentration 08
@ 0.6 4
€os ]
g0.
%04
14
0.3
0.2+
0.1
0.0 T v T T
[¢) 200 400 600 800 1000
‘Dose mg/L
Dose-Response Plot
09
1-tail, 0.05 level

7 Day Growth

of significance

D-Control

*300 4

Organisms obtained from Aquatic BiaSy.s‘!emy; Inc.

750 4‘

*450 4
600 J
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Environmental Testing Solutions, Inc.

Page 4 of 5

Species: Pimephales promelas

PpKCICR Test Number: \0S

Daz;ly Chemistry:

Analyst
Concentration Parameter
CONTROL pH (S.U)
DO (mg/L)
Conductivity -
(pmhos/cm)
Alkalinity
(mg CaCOy/L)
Hardness
(mg CaCOy/L) -~
(T‘;ecr;]perature 24 M. -8 Ea .1 .S
pH (S.U) 24 | 2.0 2.68 | 239 249 | 9.2
DO (mg/L) 8.2 2 82 .2
300 mg KCVL | Conductivity
(umhos/cm) BH3 840 :
gg;xperature 2.0 4.4 4.7 2T “LL.I L ™D
pH(SU) 9.95 | 64 | 3943 | 24| 2.2 | .34
DO (mg/L) 6. 9, 8.2 9.0 8! 2.2
450 mg KCI/L | Conductivit .
" (p(:llhc:lsiclr:]) ’ 1660 115D 130
;I;gx;]perature 246 yERT 24.7] My 249 24.b
pH (S:U) 1.99 .67 1495 4S 356
| DO (mg/L) 8.2 2 8.0
600 mg KCI/L. | Conductivity
(pmhos/cm) 7"[ 10 /8@ O
({ecl;’pmme 24.6 242 | 9 | WY | W | e
pH (S.U) 224 | 2.6% | 998 | 348 | 359 | 935
: DO (mg/L) 8.2 349 8.3 8.0 8.1 32
750 mg KCVL | Conductivity '
(pmhos/cm) /o0 [72e10)
’(I;ecr)nperature - 2.9 24.4 2.8 4.5
pH(S.U) 299 | 207 | 2972 | 25/ | 200 | adL
DO (mg/L) 0.2 63 3.0 3
900 mg KCVL | Conductivity .
{pmhos/cm) /930 [q L{O IQU_O
foperawre | oy L e | M7 | Wy | we | ws
STOCK Conductivity
(umhos/cm) C}Z‘ 900 : —K
Initial Final Initial Initial
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Species: Pimephales promelas PpKCICR Test Number: _{0S

Analyst

Concentration

Parameter

CONTROL

pH (S.U)

DO (mg/L)

Conductivity
(umhos/cm)

Alkalinity
(mg CaCOs/L)

Hardness .
(mg CaCO4/L)

Temperature
%)

24.7

300 mg KCI/LL

pH (S.U)

2

DO (mg/L)

Conductivity
(umhos/cm)

310

Temperature

O

450 mg KCVL.

H(S.U)

Fuo

DO (mg/L)

Conductivity
(pmhos/cm)

.?)ID

Temperature

)

600 mg KCVL

pH (S.U)

3.3

DO (mg/L)

Conductivity
(umhos/cm)

(M50

Temperature

¢S

4.1

750 mg KCV/L .

H (S.U.)

A

DO (mg/L)

Conductivity
(umhos/cm)

Temperature

&)

900 mg KCVL

H (S.U)

DO (mg/L)

Conductivity

J (umhos/cm)

Temperature

o)

STOCK

Conductivity
(pmhos/cm)

Initial ”

Final

Initial

Initial




rnvironmental 1esting dolutions, Inc.

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

-~ Control Limits (mean IC, i SA 251 S a 909

112 ! T 1 ¥ ! 1 1 f 1 1 1 1 T T T f i 7 T T
- USEPA Control Limits (+ 2 Standard Deviations) :
1.10 o e -
1.08 - -1
1.06 |- -
1.04 E -
A1 i i 1 i I 1 ll } | | ) i 1 i | I }
2.5 | S— T 1 l T T T T T 17 T T T T 1 L
6 I USEPA Warning and Control Limits ( 75" and 90" Percenz‘zle CVs) 7
[~ 2.0 [ —
Z - e e e e e [T T
ﬁo 15 L S SO ]
v | -4
Tz _ o ~ N
— e *— o —o - . -~ .
o 10 _ |
> " R ‘
= O S .
=~ s | )
1 { ) I _p i I | [ { | I { | i 1 1 1 1 1 I
14 T T T 1 T T T T T T I T I T T T T T I T
L3 i Laboratory Warning and Control Limits (10 and 25" Percentile CVs) i
F ST U O RN ORUURTRUREI USRS UR RSO d
1.2 + : ' . —
L e R L S 1
1.1+ ' _ _ .
1.0 |- S S S OO U ]
0.9
08 ] | 1 | 1 ! | 1 L 1 L Ix | 1 1 S I
o “21_—\1"02*\ 1‘“2%'“% Q%9 \3'“‘19—“ in“ 'Qimf“("“‘;\—\“&zv“q'Q'(;i'“w:r“"'“:m—“wb5“‘ L 0@ wia SNt
Test date
—e— 7-day IC,, = 25% inhibition concentration. An estimation of the concentration of sodium chloride

that would cause a 25% reduction in Cerzodaphnza reproduction for the test populatlon
- Central Tendency (mean IC,,)

- Warning Limits (mean 1C,, + SA.1§ or S, .9

or 2 Standard Deviations)




Environmental Testing Solutions, Inc.

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

State and USEPA Laboratory Laboratory USEPA : USEPA

Test number  Test date  7-day IC,, CT S Control Linits Sato Warmning Linits Saas Control Limits Sa1s Waming Liniits Sas0 Control Limnits cv
: (¢/L NaCl) (g/L NaCl) CT-28 CT+128 CT-Say0 CT+S,, CT-8Sa25 CT+Suus CT-8495 CT+ 8,55 CT-Sag CT+Suy

1 06-07-05 1.05 .
2 07-12-05 1.06 1.06 0.01 1.04 1.07 0.08 0.97 . 1.14 0.18 0.88 1.24 048 ° 058 1.53 0.66 0.40 1.71 0.01
3 07-12-05 1.06 1.06 0.01 1.04 1.07 0.08 0.97 1.14 0.18 0.88 1.24 0.48 0.58 1.53 0.66 0.40 1.71 0.01
4 08-09-05 1.08 1.06 0.01 1.04 1.09 0.08 0.98 1.15 0.18 1 0.88 1.24 0.48 0.58 1.54 0.66 0.40 172 0.01
5 09-13-05 1.04 1.06 0.01 1.03 1.09 0.08 0.97 1.14 0.18 0.88 124 0.48 0.58 1.53 0.66 0.40 1.71 0.01
6 10-04-05 1.09 - 106 0.02 1.03 1.10 0.09 098 - 1L1s 0.18 0.88 1.24 10.48 0.58 1.54 0.66 0.40 1.72 0.02
7 11-01-05 1.08 1.06 0.02 1.03 L10 0.09 0.98 1.15 0.18.- 0.88 1.25 0.48 0.59 154 0.66 0.40 1.73 0.02
8 12-06-05 1.04 1.06 0.02 1.03 1.10 0.08 0.98 1.15 0.18 0.88 1.24 0.48 - 0.58 1.54 0.66 0.40 1.72 0.02
9 01-10-06 1.08 1.06 0.02 1.03 110 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 | 1.72 0.02
10 02-07-06 1.07 1.06 0.02 1.03 1.10 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.59 © 154 0.66 0.40 1.72 0.02
11 02-07-06 - 1.06 1.06 0.02 1.03 1.10 0.09 0.98 1157 0.18 0.88 1.24 0.48 0.58 . 1.54 0.66 0.40 1.72 0.01
12 03-07-06 1.05 1.06 0.02 1.03 1.09 0.08 0.98 L15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.01
13 04-04-06 "1.06 1.06 0.01 1.03 1.09 0.08 0.98 L.15 0.18 0.88 1.24 0.48 0.58 1.54 . 0.66 0.40 L72 0.01
14 -05-02-06  1.08 1.06 0.01 1.03 1.09 0.09 0.98 1.15. 0.18 0.88 124 0.48 0.58 1.54 0.66 040 L72 0.01
15 06-06-06 1.06 1.06 001 | 103 1.09 0.09 0.98 1.15 0.18 0.88 1.24 0.48 0.58 1.54 0.66 0.40 1.72 0.01
16 07-11-06 1.09 1.06 0.02 1.03 1.09 0.09 - 098 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.72 0.01
17 08-08-06 1.07 1.06 0.01 1.04 1.09 0.09 098 1.15 © 0.18 0.88 125 0.48 0.59 1.54 0.66 0.40 1.72 0.01
18 09-12-06 1.06 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0.48 0.59 1.54 0.66 0.40 1.72 0.01
19 10-03-06 1.06 © 1.06 0.01 1.04 1.09 0.09 0.98 1.15 0.18 0.88 1.25 0:48 0.59 1.54 0.66 0.40 172 0.01
20 11-07-06 1.06 .06 -~ 0.01 1.04 1.09 0.09 0.98 1.15 0.18 088 125 0.48 0.59 1.54 © 0.66 0.40 1.72 0.01

Note:  7-d IC,5 = 7-day 25% inhibition concenttation. An estimation of the concentration of sodium chloride that would cause a 25% reduction in Ceriodaphnia reproduction for the test population.
CT = Central tendency (mean ICys).
8 = Standerd deviation of the IC,; values.
Laboratory Contrel and Waming Linits

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

S4.10 = Standard deviation comesponding to the 10 percentile CV. (S, 0 =0.08)

8425 = Standard deviation corresponding to the 25™ percentile CV. (Sas =0.17)
USEPA Control and Warmning Limits : '

Sa7s = Standard deviation comresponding to the 75% percentile CV. (S, 45 = 0.45)

8,90 = Standard deviation comresponding to the 90" percentile CV. (S, 90 = 0.62)
CV = Coefficient of variation of the IC,s values.

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

Precision of Endpoint Measurements

Ceriodaphnia dubia
Sodium Chloride Chronic Reference Toxicant Data
using Moderately Hard Synthetic Water

Test Control  Control Mean

number Test date Survival  Reproduction CT cv CT MSD PMSD CT
. for Control Mean for Control )
(%) (offspring/female) Reproduction (%) Reproduction (%) for PMSD (%)
(offspring/female) CV (%)
1 06-07-05 100 30.4 ‘ 5.0 26 8.5
2 07-12-05 100 30,4 304 7.5 6.2 . 2.7 8.8 8.7
3 07-12-05 100 311 30.6 7.2 6.5 32 10.2 9.2
4 08-09-05 100 28.3 30.1 7.3 . 6.7 2.9 10.3 9.5
5 09-13-05° 100 279 29.6 7.3 . 68 3.9 13.9 10.3
6 10-04-05 100, - 270 29.2 5.8 6.7 3.0 0 111 10.5
7 11-01-05 100 28.4 29.1 10.3 72 38 . 132 - 10.9
8 12-06-05 100 326 - 295 6.3 7.1 2.3 7.1 104~
15 01-10-06 100 292 29.5 43 6.8 23 7.8 10.1
10 02-07-06 - 100 30.7 29.6 6.0 6.7 2.4 7.9 9.9
11 02-07-06 100 29.9 29.6 6.8 6.7 2.2 7.5 9.7
12 03-07-06 100 28.8 29.6 5.9 6.7 2.6 8.9 9.6
13 04-04-06 100 27.0 - 25.4 5.2 6.5 2.1 7.6 9.5
14 05-02-06 100 28.6 293 8.6 6.7 2.7 9.3 94
15 06-06-06 100 30.3 29.4 5.2 6.6 3.0 9.8 9.5
16 07-11-06 100 29.0 294 5.4 6.5 25 8.6 9,4
17 08-08-06 100 28.6 293 8.9 6.7 37 12.8 9.6
18 09-12-06 100 30.9 294 5.4 6.6 33 10.6 9.7
19 10-03-06 100 : 323 29.5 4.6 6.5 31 9.5 9.7
20 11-07-06 100 31.0 . 29.6 6.3 6.5 24 7.8 9.6
Note: " CV = Coefficient of variation for control reproduction.
_ On average, the CV for control reproduction is 6.5% in Environmental Testing Solutions, Inc. Cenodaphma chronic loxunty
tests.

Lower CV bound determined by USEPA (10“‘ percentile) = 8.9%.
Upper CV bound determined by USEPA (90" percentile) = 42%
MSD = Minimum Significant Difference
PMSD = Percent Minimum Significant Difference

PMSD is a measure of test precision. The PMSD is the minimum percent difference between the control and treatment that can
be declared statistically significant in a whole effluent toxicity test. On average, a significant difference occurs for
Environmental Testing Solutions, Inc. chronic toxicity tests when a toxicant reduces Ceriodaphnia reproduction by 9.6% from
the control.
Lower PMSD bound determined by USEPA (10® percentile) = 11%.
Upper PMSD bound determined by USEPA (90™ perceatile) = 37%.

CT = Central Tendancy (Mean Control Reproduction, CV, or PMSD)

The lower and upperbounds were calculated by the USEPA using 393 tests conducted from 33 laboratones for Cer:odaphma 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.

11-07-06



Environmental l'esting Solutions, Inc.

Ceriodaphnia dubia Control Reproduction, Coefficient of Variation, and PMSD

in Sodium Chloride Chronic Reference Toxicant Tests
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Test date
—=— Control Reproduction, Coefficient of Variation (CV), or Percent Minimum Significant Difference

(PMSD) PMSD is the minimum significant difference between the control and treatment that can be
declared statistically significant.

-Central Tendency (mean Control Reproduction, CV, or PMSD) -
Control Limits (mean Control Reproduction, CV, or PMSD = 2 Standard Deviations)
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Sodium Chloride Chronic Reference Toxicant Test
(EPA-821-R-02-013 Method 1002.0)
Species: Ceriodaphnia dubia

CdNaCLCR #: s5< .

Dilution preparation information: Comments:
NaC! CHM number: AM I\ 2.0

Stock preparation: 100 g NaCl/t (dissolve 50 g NaCl in 500 ml

Stock volume (mL) 9 12 15 18 21
Diluent volume (mL) 1491 1488 1485 1482 1479

Total volume (mL) 1500 1500 1500 1500 1500

Test organism information: Test information:

< 24-hours old OFANGE.

Organism age: Randomizing template:

Date and times organisms - 0W-Ob 1471 YO 2002, Incubator number and

were born between: ' shelf location: 251
Organism source:10-3v- ob Al K - 1,23 4.5 6,104 1S 20 YCT batch: 1 10-g\-ols
Transfer bowl information: | pH =4.8§3 SU Temgefanire = . CC | Selenastrum batch: 10-28-00,,

Daily renewal information:

Test initiation,
renewal, or
termination time

Day Date - MHS water

batch used

H . deionized water)
Dilution prep (mg/L) 600 800 1000 1200 1400

0 I1-o1-0b 12" 10-271-06 B A
1 i\- 08 -06 1030 te-21-06 8 | A{

2 n-04-0b 2o j10°211-0b C H
3 I-10-06 1o 24 10-21-0b C A
4 - n-0b o4 2. 10216l Vr\\
3 1H12-06 1037 10-21-0b C ’J(
6 it-13-0k oB WD 5210 C_

7 N-i4-0b 1ond . o

Control information: Acceplance criteria Summary of test endpoints:
% of Male Adults: 07, <20% 7-day LC50 Y 1400
% Adults having 3 Broods: (ool > 80% NOEC Lo00

% Mortality: 07, $20% LOEC 1200
Mean Offspring/Female: 31.0 2 15.0 offspring/female  } ChV 1095. 4

% CV: .37, <40.0 % 1C25 10LY. 0




g Environmental Testing Solutions, Inc. Page 2 of' 6
E _ Species: Ceriodaphnia dubia »
CdNaCLCR #: __ S5
E CONTROL Survival and Reproduction Data
Replicate number
E Day 1 2 3 [ 4 5 6 7 8 9 [ 10
1 Young produced @) o 0 @) O O O O O &)
Adult mortality L D e -
g 2 Young produced Q O O O ®) @) O 0 0 O
Adult mortality L B O (W (- - |- (- [ (- (-
3 Young produced @) @) ') O @) O OO O O
E Adult mortality L (. L\ . [\ |- - - | A
4 Young produced o ey = s u 3 > ) q ‘-\ '
Adult mortality G IR VAN (R VNS [ OO [ N (- L. L [ I
E 5 Young produced 10 '®) (&) O O O O O O O
Adult mortality - [ L . w w L\ w T I
6 Young produced ) 13> 10 1 v\ 2 [y A v 5110 10
g Adult mortality (. L (R W [ - [N I N I N B
7 Young produced Ve S 1) v S| v 1R V& 1S ad 'S
Total young produced 22 [»3 30 34 29 2 6 a2 2.8 29
Final Adult Mortality [\ [ - __ . |- [ (- [ j - L
X for 3" Broods Y > S S S Y < < >< vl
Note: Adult mortality (L = live, D = dead) _ '
g ' Concentration:
% Mortality: 07,
Mean Offspring/Female: 3V.0
600 mg NaCl/L Survival and Reproduction Data
Replicate number :
g Day 1 2 3 4 5 6 7 8 9 10
1 Young produced O O O O O e O QO O O
Adult mortality (. _ ol ] U] W
2 Young produced ') O O O O 1O O O @) O
Adult mortality _ [ _ - L, - [ [ | I g W
3 Young produced O Ol O | O Q) @) @) O O (@)
g Adult mortality _ L__ N (I T (- (- | _ -
4 Young produced [ ) < S S S d b 9 C‘—
Adult mortality A VT R v w w w | - -
5 | Young produced O IR O 1 13 O O O O o
Adult mortality W I B N - | Ul O
6 Young produced \ 7 O 10 Q (@) '3 i ! 10 [z
Adult mortality (W LN L__ (o - |- |\ [ | L
7 -Young produced ‘b (18 ™ s 11 1S ) ' d 1 & I‘-l
Total young produced 32 ay 29 a\ as 23D o 3\ 32 30
Final Adult Mortality | - - | [ L L - [
Note: Aduit mortahty (L = live, D = dead) ’
T Concentration:
1 % Mortality: 07,
Mean Offspring/Female: 2.1
% Reduction from Control: | - 2.37.
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Environmental Testing Solutions, Inc. Page3o0f6
Species: Ceriodaphnia dubia
CdNaCLCR #: _ S5
800 mg NaCVL Survival and'Reproduction Data
Replicate number
Dav 1 2 3 4 3 6 7 8 9 10
1 Young produced O @) (@) O @) O O @) O O
Adult mortality o [ - (W - (- (- _ L -
2 Young produced @) O @) &) @) Q (@) O O] O
Adult mortality . L A - A L _ (G _ -
3 Young produced O O O @) O ') O C) @) O
Adult mortality [ _ (- (- [ ) L_ - |- |
4 Young produced = ) S \—\ S "-\ - d ¢ ) S
Adult mortality - [ (. A\ O _ _ . |
5 Young produced O (O] 11 1221 O 1 2= @) o | 0O
Adult mortality v | U ] W { S e W A VU (R R N W .
6 . Young produced 1> @) o O 1O C) q t O (@) 1O
Adult mortality w | VU R W (- L\ ] - - _
-7 Young produced Y Y 2 T P N ™Y IS 1S 19 16 11 13
Total young produced 32 29 35 32 306 3) 32 36 33 28
Final Adult Mortality (- [N I T - U L O
Note: Adult mortality (L = live, D = dead)
' Concentration: .
% Mortality: o1
Mean Offspring/Female: 31.0
% Reduction from Control: 07,
1000 mg NaCVL Survival and Reproduction Data
Replicate number
Day 1 2 3 4 S 6 7 8 9 10
1 Young produced O O (®) O O O O O e
Adult mortality U |\ S I W [ R | W D W (N -
2 Young produced @) O @) &) O O O ®) 6] O
Adult mortality | (- | VR S W | S I U U
3 Young produced O O] OO O (@) O A 1O
Adult mortality (- . ! C _ (- (- - (-
4 Young produced - &N .| [ S S d .| S L‘
Adult mortality Ol i wl vl | — O | M~
5 Young produced [Ll 10 ) 10O i { O 12y 12110 {O
Adult mortality (. L w - (- (- _ [ (- (.
6 Young produced o) O [4) O O &) O O O O
Adult mortality U (U Ul w [\ L I (. | I
7 Young produced [} 3 1o S S 1 & 1S 13 171 '“l
Total young produced ay 2;--‘ 2.4 24 3\ 3% | 3] 29 32 28
Final Adult Mortality I I I [ — U
Note: Adult mortality (L = live, D = dead)
' Concentration:
% Mortality: YA
Mean Offspring/Female: 30.3
% Reduction from Control: - .3%




5 Environmental Testing Solutions, Inc. Page 4 016
g Species: Ceriodaphnia dubia '
E CdNaCLCR#: _SS
1200 mg NaCl/L Survival and Reproduction Data
' ___Replicate number
E Day 1 2 3 4 5 6 7 8 9 10
1 Young produced éf @] O O [ O Q O O O
Adult mortality | [ [ (. (W (- (- - L -
i 2 Young produced O (@) O O O O O O ®) @)
' Adult mortality \_ AN D N ) W I (- (- _ (- _
3 Young produced O O O O O O O C @) Q
g " Adult mortality A\ — (- A - (- - — — o
4 Young produced 3 2 2 O = ) \ \: ) 3
~ Adult mortality w w_ w (N I N . (. ] ] o
i S Young produced 1O O 2 & 2. 12 O S S >
Adult mortality (. __ — |\ A v — (- (- —_
6 Young produced O o &) O O O < o o o
i Adultmertality | \— | \_ \_ (- — U - _ —
7 Young produced @) O V8 O 5 O \ O O O
Total young produced I3 o3 (o 8 12 . q - & [
i Final Adult Mortality A IR - o [ A
Note: Adult mortality (L = live, D = dead)
Concentration:
i % Mortality: . a7.
, Mean Offspring/Female: 9.1
g % Reduction from Control: | V6.L7.,
1400 mg NaCV/L ‘ Survival and Reproduction Data
Replicate number .
Day 1 2 3 4 5 6 7 8§ 9 10
1 Young produced O O O @) Ol O Q) O 1010
Adult mortality L_ (- |- k__. L, (- |- - (- (-
2 .| Young produced Ol O O O (®) O @) @) O o
_ Adult mortality NS e S - | O N ] -
3 Young produced O O O O O O O C) O O
Adult mortality L (- (- (. (- [\ | O -
4 Young produced 2| O O | 0 @) 2 2z \
Adult mortality |\ |- — [ (U L — |- [ |-
5 Young produced S e ) O -0 u| 3 O O O
Adult mortality L_ [ L (- — _ _ _ |
6 Young produced O] 3 O O O O O 6) Z o
Adult mortality | _ w b _ - L L\ B |-
7 Young produced O ®) O &/ @) O @] Q ; O
Total young produced ) 3 0 ®) . \ | 3 v () \
Final Adult Mortaliry [ © . — | b U
Note: Adult mortality (L = live, D = dead)
' Concentration:
% Mortality: 25
Mean Offspring/Female: 2.5
% Reduction from Control: | 41.4%




Control .

Verification of Ceriodaphnia Reproduction Totals

Environmental Testing Solutions, Inc.

1000 mg NaCl/LL

Replicate number

Replicate number
Day T2 13T 31516 7] s s T0] ‘o
1 ol o|lololololo]o]olo 0
2 0|l olo]oto|lolo]o]olo 0
3 0 J]ololololololololo 0
4 6 | 51 51 5] 4] 515 4| al 4 47
5 w|o|lojJololo]Jo]Jololo 10
6 0 | 13|10 11| 12]12] 9 |13]10] 0] too
7 16 | 15 | 15 | 15 | 13 | 17 | 18 |.15 | 14 ] 15 153
Total J 32| 33 { 30 | 31 | 29 | 34 | 32| 32 | 28 | 29 310
600 mg NaCVL
Replicate number
Day TT 2T 3T a4l s [ 7789 ]| It
1 ololoJololotlo]olofo 0
2 0]l olo|lolololo]o]lol o 0
3 0 0 0 0 0 0 0 0 0 0 0
4 4| 5| 5| 51 5] 5) a6 4| a 47
5 o J1it|Jofl1uit|13]olo]l ool o 35
6 12] 01wl o] ol || ]i0]12 79
K 16 | 18 | 14 | 15 | 17 | 15| 15 | 14 | 18 | 14 156
Total [ 32 | 34 | 29 | 31 | 35 | 33 | 30 | 31 | 32 | 30 317
800 mg NaCl/L
Replicate number
Day TT 273741567789 o] row
1 olofloloJo]lolo]olol]o 0
2 0] o]lo]oflo]o|o]o] o] o 0
3 0] olo]JoJo|JoloJo[ol o 0
4 s | 5| 5| a| 5] a| 4] 4] 5] s 46
5 0o Jwo|1itl1z]o]12] o] o f11] o 56
6 3] 0{0| 0 0] o0 9]10] 0] 10 52
7 14 | 14 | 17 | 16 | 15 | 15 | 19 | 16 | 17 | 13 156
Total ] 32 | 29 | 33 | 32 | 30 | 31 | 32 | 30 | 33 | 28 310

Day TT 2 T3 T4 s 677 T s o T} ™
1 ol olo]Jo]lolololo]o]o 0
) 0 lololo|o]olo|] o] o] o 0
3 0] ojJo]Jololololololo 0
4 6| 4] 4] a1 5] 5| 4] a4]s]| a 45
5 4|10 o lw|uu]w|iz]1zl10]10 99
5 0] olos]ojoJoJololo] o 9
7 14 |- 13 ] 16| 15| 15 | 18] 15| 33 | 17 | 14 150

Total | 34 | 27 | 29 | 29 | 31 | 33 | 31 | 29 | 32 | 28 303

1200 mg NaCl/L.
Replicate number

Day T2 T3 T3]l sTs] 775 19 0] ™
1 0]Jolo|lololo]Jo]lolofo 0
p) 0] 0lo]ololololololo 0
3 0] o] o] o]o]o]olo] oo 0
4 3| 2] 2)0] 2] a| 1] 1] 313 21
5 10| 0] 218 2112]lo]s|sl3 47
3 0] 6| o ofololz2]o oo 3
7 lo|lo]6]o0o]sg]o]1]0]o]0 15

Total 1 13 8 101 8 12116 | 41 6 ] 8] 6 9]

1400 mg NaCl/L
Replicate number

Day TT2T37a]ls]6l 7185 o] '
1 olojo]JojJo]ololo]ol]o 0
2 0o | o]oJo|olo|lojolo 0
3 0] 0lo]o]o]Jolo]Jo]olo 0
4 2] olo]o |t ool 2211 8
5 5] olo] o] o]a 3]0l o]o 12
6 0| 3]0]o]ojJolojo]2]o 5
7 0Jolo|o]ololoiolo]o 0

Total 71310 ] 0] 1] 4]3] 21411 25




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 #84 (#55 at 351 Depot St.)

Test dates: November 07-14, 2006

Reveiwed by:,

i

Concentration Replicate number . Survival | Average reproduction ' Coeflicient of Percent reduction from
(mg/L NaC}) 1 2 3 4 5 6 7 's 9 10 (%) (offspring/female) varfation (%) control (%)
‘ Control 32 33 30 31 29 34 32 32 28 29 100 ‘ 31.0 6.3 Not applicable
600 32 34 29 31 35 33 30 Co3 32 30 160 ' 31.7 6.0 <23
800 32 29 33 32 30 31 32 30 33 .28 100 31.0 5.5 0.0
1000 34 ‘ 27 29 29 31 33 31 29 . 32 28 100 30.3 7.5 23
1200 13 8 10 8 12 16 4 6 8 6 100 . 9.1 40.3 70.6
1400 7 3 0 0 1 4 3 2 4 1 80 2.5 86.9 91.9
Dunnett's MSD value: MSD = - Minimurﬁ 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 effluent toxicity test. On average, a significant difference occurs for Envxronmental Testing Solutions, Inc. chronic toxicity tests

when a toxicant reduces Ceriodaphnia reproduction by 9.6% 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

Ceriodaphnis Survival and Reproduction Test-Reproduction

Start Date:  11/7/2006 Test ID: CdNaCICR Sample ID: REF-Ref Toxicant
End Date: 11/14/2006 Lab ID: ETS-Envir. Testing Sol. Sample Type: NACL-Sodum chloride
Sample Date. Protocok: FWCHR-EPA-821-R-02-013 Test Species: CD-Cenodaphnia dubia
Comments
Conc-mg/L 1 2 3 4 S -6 7 8 9 10
D-Control 32.000 33.000 30.000 31.000 29.000 34.000 32.000 32.000 28.000 29.000
600 32.000 34.000 29.000 31.000 35.000 33.000 30.000 31.000 32.000 30.000
800 32,000 29.000 33.000 32.000 30.000 31.000 32.000 30.000 - 33.000 28.000
1000 34.000 27.000 29.000 25.000 31.000 33.000 31.000 29.000 32.000 28.000
1200 13.000 8.000 10.000 8.000 12.000 16.000 4.000 . 6.000 . 8.000 6.000
1400 7000 3.000 0.000 6.000 1.000 4.000 3.000 2.000 4.000 1.000
. Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L Mean N-Mean Mean Min Max CV% N 1-Stat Critical MSD Mean N-Mean
D-Control 31.000 1.0000 31.000 28.000 34.000 6.270 10 31.350 1.0000
600 31.700 1.0226 31.700 29.000 35.000 5.958 10 -0.662 2287 2.417 31.350 1.0000
800 31.000 1.0000 31.000 28.000 33.000 | 5.483 10 0.000 2.287° 2417 31.000 0.9888
1000 - 30.300 0.9774 30.300 27.000 34.000 7.469 10 0.662 - 2.287 2.417 30.300 0.9665
*1200 9.100 0.2935 9.100 4.000 16.000 40.276 10 20.721 2.287 2.417 9.100 0.2903
*1400 2.500 0.0806 2.500 0.000 7.000 86.923 10 26.966 2.287 2.417 2.500 0.0757
Auxiliary Tests - Statistic Critical Skew - Kurt
Kolmogorov D Test mdicates normal distribution (p > 0.01) 0.81748134 1.035 0.44619717 0.3712335
Bartlett's Test indicates equal variances (p = 0.18) 7.552777177 15.0862722
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu - MSDp MSB MSE F-Prob df
Dunnett’s Test 1000 1200 1095.44512 241677734 0.07796056 1738.96 558518519 1.6E-38 5,54
Treatments vs D-Control ) .
Linear Interpolation (200 Resamples)
Point mg/L Sp 95% CL Skew
IC0s 1004.88208 51.0038904 825.635417 1014.14902 -2.5889
IC1o 1019.66981 596832498 1007.34438 102834195 -0.3117
IC15 103445755 5.61835965 1023.38686 1043.09093 -0.2720
ic20 104924528 5.40692453 1038.23354 1057.91483 -0.2188
125 1064.03302 5.35046783 1052.85837 1072.74883 -0.1922
1C40 1108.39623 6.09494531 109559506 1118.42537 . 0.2053
IC50 1137.9717 7.17272292 1123.85682 1151.46069 0.4115
@
2
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Environmental Testing Solutions, Inc.

Page 5 0f 6

Species: Ceriodaphnia dubia

Daily Chemistry:

CdNaCLCR #: S5

Analyst
Concentration Parameter
H (s.U)
o DO (mg/L)
CONTROL Conductivity
(umhos/cm)
Alkalinity
{mg CaCQO,/L)
Hardness
(mg CaCOs/L)
Temperature <
(°C) 24
'pH (S.U) 1.69
DO (mg/L) 0
600 mg NaCl/L Conductivity '
' {umhos/cm) /510
Temperature
(OC) 24"‘
H(S.U) 291
DO (mg/L) .G
800 mg NaCl/L Conductivity '
(pmhos/cm) /?@0
Temperature
(OC) . 2'4."‘
pH(S.U) 290
DO (mg/L) 23
1000 mg NaCl/L Conductivity
, {umhos/cm) 23(/0
Temperature
CC) ?.L‘-‘(a
H (S.U) 241
DO (mg/L) 2.2
1200 mg NaCVL Conductivity
{umhos/cm) a ?Q)
Temperature
0 e
¢c) g
| pH (S.U) 2490
DO (mg/L) 273
1400 mg NaCVL | Conductivity
(umhos/cm) 3”0
Temperature
0 b
CO) a
STOCK - Conductivity -
{umhos/cm) / ;(QQ’X)

Initial | Final




Environmental Testing Solutions, Inc.

Page 6 of 6

Species: Ceriodaphnia dubia

CdNaCLCR#: 55

6
Analyst { K@\,
Concentration Parameter Lo R R e
pH (5.U.) YR | 269
. DO (mg/L) , 8.1 23
CONTROL Conductivity . Gorrnn i
(pmhos/cm) Jo! 305 CYec) 312
Alkalinity
(mg CaCOy/L) |\
Hardness \3(
(mg CaCO5/L)
(];g)r_'peramre 4.8 247 4.9 24.9 24.¢ & 241 4.9
H(SU) T2 | 295 | 28y | 262 | 946 | 24l | o00 | 24
DO (mg/L) 24 24 5 0 )
600 mg NaCVL Conductivity ‘ .
(pmhos/cm) /5/0 H % JHT0 1420
A A N R R B Pt
pH (8.U) 1.9 125 8] | 204 ]80! 295 | 9.0%F
| . DO (mg/L) 39 -l 2.5 q 1.8 g. 82
800 mg NaClL Conductivity ‘ ;
o (pmhos/cm) /950 | 18620 180 150
(];f:';’p"a‘“re W WA o2ds T | WA 2s.\ W | 244
pH (S.U) 937 | 296 | 339 | 964
] DO (mg/L) 8.1 a9 2. 14
& | 1000 mg NaClVL | Conductivity :
(pmhos/cm) A0, 92\‘50 :
T t .
cop s | aso | zag | PO
pH (S.U) .39 PN 294 | 983
DO (mg/L) 8. 7 PAY 19
1200 mg NaCl/L | Conductivity ;
(gmhos/cm) A, 40 D
T :
(Oéf;‘perature Zq '—-‘ Zq Aq | zq\(o B.\
pH (S.U) 2,99 264
» DO (mg/L) g 2
1400 mg NaCVL | Conductivity
' {(pmhos/cm) 9‘790
;I;Er;lperature _2."‘5—’ 24.9
STOCK Conductivity ,
(zmhos/cm) — - [a?m()
Initial Final Initial Final Initial Final Initial Final




PERMITTEE NAME/ADDRESS (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) pmAJOR Form Approved.
Name _ TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01 OMB No. 2040-0004
Address PO BOX2000 __ _ _ _ _ __ _ _ _ _ ____
T INTEROFFICESBIA T T T T T ) TN0026450 | 103 G | F-FINAL
— ____ _SODDY-DAISY _TN37384 _ _ _ _ __ __ __ | PERMIT NUMBER | {DISCHARGE NUMBER| LOW VOL. WASTE TREATMENT POND
Facility_ _TVA - SEQUOYAH NUCLEARPLANT
Location HAMILTON COUNTY __ __ _ __ __ __ — ——™— JONITORING PERIOD EFFLUENT
YEAR | MO_| DAY YEAR | MO [ DAY
=+ NODISCHARGE [ | =*
: i From| 06 | 11 | 01 To|{ 06 | 11 | 30
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR GONCENTRATION NO. [FREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
IPH SAMPLE PP ——— - 71 — 82 12 0 | 14/30 | GRAB
MEASUREMENT '
00400 1 0 0 bl Su
EFFLUENT GROSS VALUE MINIMU |
SOLIDS, TOTAL SUSPENDED SAMPLE KAk 5/30 GRAB
MEASUREMENT o1 105 26 8 10 19 0
00530 1 0 0 LBS/DY MG/L
EFFLUENT GROSS VALUE g 2 0 A iy
OIL AND GREASE SAMPLE <59 <68
MEASUREMENT 59 6 26 19
00556 1 0 0 LBS/DY MGIL
EFFLUENT GROSS VALUE A S
FLOW, IN CONDUIT OR THRU SAMPLE 03 kR R Horkkk kR RR - 0 | 30/30 | TOTALZ
TREATMENT PLANT MEASUREMENT
50050 1 0 O MGD

EFFLUENT GROSS VALUE

SAMPLE

MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

R )
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER |! Certify under penalty of law that this document and all attachments were prepared under my L L TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel . g
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or
. persons who manage the system, or those persons directly responsible for gathering the i H al ineer
Site Vice Presid information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Enginee 423 843-6700 06 12 13
ite Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE

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

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.
Nadne TVA - SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01) OMB No. 2040-0004
Address P O.BOX2000 __ _
— _ _(NTEROFFICESB2A} __ __ __ _ _— ———™ TN0026450 107 G F-FINAL
— . _SODDY-DAISY _TN37384 _ __ __ _ ______ PERMIT NUMBER DISCHARGE NUMBER| METAL CLEANING WASTE POND
Facilty___TVA - SEQUOYAHNUGLEARPLANT_ _ . _ EFFLUENT
Location _HAMILTON COUNTY __ __ _ _— — — — "~ MONITORING PERIOD
YEAR MO DAY YEAR | MO DAY
*** NO DISCHARGE
: i From| 06 | 11 | 01 To] 06 | 11 | 30 :
ATTN: Stephanie A. Howard LT NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L;ENCY SAMPLE
: EX TYPE
NALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS A
PH SAMPLE *kkdkkkhk dekkkokdeded " Kk kk ok dk
MEASUREMENT 12
00400 1 0 0 kel sU
EFFLUENT GROSS VALUE MINIMU
soLle, TOTAL SUSPENDED SAMPLE ek de sk k ke oo o de de kg dek - e dede ke Aok ok ke ok kkkdkk 19
MEASUREMENT
00530 1 0 0 ool MGIL
EFFLUENT GROSS VALUE AR =% Sl e
OIL AND GREASE SAMPLE 3k dek ek oK dedk Kok " dekkkkHKk Fkededek ek
MEASUREMENT . 19
00556 1 0 o0 bl MGIL
EFFLUENT GROSS VALUE Al
PHOSPHORUS, TOTAL (AS P) SAMPLE TekkkRkRh fedede e e N [ [T 19
MEASUREMENT
00665 1 0 O ) MGIL
EFFLUENT GROSS VALUE “ ,
COPPER, TOTAL (AS CuU) ek ke ek Kok - 1
01042 1 0 O el MG/L
EFFLUENT GROSS VALUE
|RON, TOTAL (As FE) SAMPLE Fkd kR Kk dek ook kK " s dek ek k ok dkdkkkkk
MEASUREMENT 19
01045 1 0 O ool MGIL
EFFLUENT GROSS VALUE L5
FLOW, IN CONDUIT OR THRU SAMPLE . 03 T HAR A Rk k P— e
TREATMENT PLANT MEASUREMENT A '
50050 1 0 0 MGD e
EFFLUENT GROSS VALUE B
: \
NAME/TITLE PRINCIPAL EXECUTIVE OFFICER [t Certify under penaity of aw that this document and all attachments were prepared under my ) . ) TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualitied personnel M\w .
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the e ; i
Site Vi . information, the information submitted is |, to the best of my knowledge and belief, true, P”napal Environmental Engmeer 423 843-6700 06 12 13
n_e ice President . accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, inciuding the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR! MO DAY
TYPED OR PRINTED . CODE

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS  (Include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES] maJOR
Name TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT (DMR) (SUBR 01)
Address PO BOX2000 _ ___ _ _ — T T T
— _ __(NTEROFFICESB2A) ___ __ __ _ ————™— TN0026450 110 G F - FINAL
. ___SODDY-DAISY _TN37384 _ PERMIT NUMBER DISCHARGE NUMBER| RECYCLED COOLING WATER
Facility__TVA - SEQUOYAHNUCLEARPLANT __ __ _ _ _ _
Location HAMILTONCOUNTY _ MONITORING PERIOD EFFLUENT

YEAR | MO | DAY YEAR | MO | DAY

*** NO DISCHARGE -XX e

ATTN: Stephanie A. Howard From| 06 | 11 | 01| To| 06 | 11 | 30

Form Approved.
OMB No. 2040-0004

NOTE: Read instructions before compieting this form.

PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%lFJ:ENCY SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS (ANALYSIS
TEMPERATURE, WATER DEG. SAMPLE ok RA ke [P —— [—— etk deok e
CENTIGRADE MEASUREMENT 04 04
00010 Z 0 0 DEGC DEGC
INSTREAM MONITORING
* * * O

PH [P [Pr—— N PR 12
00400 1 0 o Fedededk SU
EFFLUENT GROSS VALUE o : MINIMU.,
SOLIDS, TOTAL SUSPENDED Fedededeod ok e Fe e ek ook "~ Fodedededdedede Fxdedek Rk k

MEASUREMENT 19
00530 1 0 0 ek MG/L
EFFLUENT GROSS VALUE
OIL AND GREASE SAMPLE ks ek [— - sk e e ok [P —

MEASUREMENT 19
00556 1 0 0 bl MG/L
EFFLUENT GROSS VALUE ;
FLOW, IN CONDUIT OR THRU SAMPLE 03 ek e N
TREATMENT PLANT MEASUREMENT )
50050 1 0 0 MGD e
EFFLUENT GROSS VALUE -
CHLORINE, TOTAL RESIDUAL SAMPLE [ Ak kkkkhk N Yok d ke FUm——

. MEASUREMENT 19
50060 1 0 0 okl MGIL
EFFLUENT GROSS VALUE
SAMPLE
MEASUREMENT

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

persons who manage the system, or those persons directly responsible for gathering the inei i i

Site Vice President information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 06 12 13

" € Vice Fresiden _acfcuralﬁ. and clorgplete:\_ tam a\ﬁre lr;a(t (hereda(e significanl ;;enilties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE

informatian, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY

TYPED OR PRINTED : CODE v

Maphanie ONN‘MO@L .5

TELEPHONE

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) ma4OR Form Approved.
Name __TVA - SEQUOYAH NUCLEAR PLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 __ _ — T T T T T . ;
o _(NTEROFFICESB2A) __ __ __ __ ————™— TN0026450 110 T F - FINAL
_.____._SODDY-DAISY _ _TN37384 __ _ _ _ _ _ ___ PERMIT NUMBER DISCHARGE NUMBER | RECYCLED COOLING WATER
Facility _TVA - SEQUOYAHNUCLEARPLANT_ EFFLUENT
Location _HAMILTONCOUNTY MONITORING gERIO
| cromae T T 7o T ga] " Mopsomnar [0
ATTN: Stephanie A. Howard NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%EENCY SAMPLE
: EX TYPE
ANALYSIS
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
1C25 STATRE 7DAY CHR SAMPLE Fkdekhkkk dRR KKK K o Sk dedk ke T 2
CERIODAPHNIA MEASUREMENT
TRP3B 1 0 0 fobaiald PERCENT
EFFLUENT GROSS VALUE : 5 S
IC25 STATRE 7DAY CHR SAMPLE ook ek ok Hkdekkk ke " Rk ddekok ok ok O 23
PIMEPHALES MEASUREMENT
TRP6C 1 0 0 ikl PERCENT
EFFLUENT GROSS VALUE

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLé
MEASUREMENT

A

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

I Certify under penalty of law that this document and alt attachments were prepared under my . 14 ! TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel W & .
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the i i i i .
. . . infarmation, the infc?rmationysubmiued is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 06 12 13
Site Vice President accurate, and complete. | am aware that there are significant penaities for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE ) .
information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED : CODE N,

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

No Discharge this Period

EPA Form 3320-1 (REV 3/99)
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PERMITTEE NAME/ADDRESS

(Include Facility Name/Location if Different)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

MAJOR Form Approved.
IT (DMR)
Name __TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT (SUBR 01) OMB No. 2040-0004
Address PO BOX2000 __ _ . ___.
o T(NTEROFFICESB2A) _ ___ __  ————/™— TN0026450 116 G F - FINAL
— _ _ _SODDY-DAISY __TN37384 __ __ __ _ __ _ __ PERMIT NUMBER | [DISCHARGE NUMBER| BACKWASH
Facilty  _TVA-SEQUOYAHNUCLEARPLANT T
Location _HAMILTON COUNTY _ __ _ __ — — ———™ JONITORING PERIOD EFFLUEN
oo oo T T o 0] " Movsewmee [
ATTN: Stephanie A. Howard - NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO. FRE%L'—{ENCY SAMPLE
Ex ANALYSIS TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
DEBRIS, FLOATING (SEVERITY) SAMPLE IR Hkknk . hackkAk ko 0 oA 0 | 1/30 | VISUAL
MEASUREMENT
01345 1 0 0 PASS=0 ISUAL.
EFFLUENT GROSS VALUE FAIL=1 ‘ ey
OIL AND GREASE VISUAL SAMPLE *xnkrnan 0 Haweran e I 0 VISUAL
MEASUREMENT 94
84066 1 0 O YES=1 e “VISUAL
EFFLUENT GROSS VALUE S NO=0 -
SAMPLE
MEASUREMENT

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

MEASUREMENT

SAMPLE

NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

. TELEPHONE DATE
directian or supervision in accordance with a sysiem designed 1o assure that qualified personnel Q M
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or : .
persons who manage the system, or those persons directly responsible for gathering the inei i i
. ) . information, the infc?rma\ionysubmi!\ed is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 06 12 13
Site Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
. information, including the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED : CODE

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

EPA Form 3320-1 (REV 3/99)

Previous editions may be used

Page 1 of 1



PERMITTEE NAME/ADDRESS

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

finclude Facility Name/Location if Different) DIS (DMR) MAJOR Form Approved
ISC RT
Neme _ TVA-SEQUOYAHNUCLEARPLANT _ HARGE MONITORING REPO SUBR O OMB No 2040.0004
Address PO BOX2000 _ _ _ _ . —
_ __ ONTEROFFICESB2A)__ __ _ _ TN0026450 117 G| F-FINAL
. ___SODDY-DAISY __TN37384 __ _ _ ___ ____ PERMIT NUMBER DISCHARGE NUMBER| BACKWASH
Facility  _TVA - SEQUOYAH NUCLEARPLANT
Location _HAMILTON COUNTY_ ™™ { JONITORING PERIQD _| EFFLUENT
YEAR | MO [ pay YEAR | MO | DAY
=+ NODISCHARGE | |
: i From| 06 11 01 To| 06 11 30
ATTN: Stephanie A. Howard L - NOTE: Read instructions before completing this form.
PARAMETER QUANTITY OR LOADING QUALITY OR CONCENTRATION NO." TFREQUENCY] SAMPLE
EX TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS ANALYSIS
DEBRIS, FLOATING (SEVERITY) SAMPLE PR — N Fm— R — 0 9A 0 1/30 | VISUAL
MEASUREMENT ,
01345 1 0 O whsn PASS=0
EFFLUENT GROSS VALUE FAIL=1

SAMPLE
MEASUREMENT

Ol AND GREASE VISUAL SAMPLE rorara—— 0 **;***** dedek gk *;****** -
MEASUREMENT 94
84066 1 0 O YES=1
EFFLUENT GROSS VALUE NO=0
SAMPLE -1
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

SAMPLE
MEASUREMENT

[NAME/TITLE PRINCIPAL EXECUTIVE OFFICER

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

s TELEPHONE DATE
direction or supervision in accordance with a system designed 1o assure that qualified personnel & a‘ A
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or m laj u Q« :
ersons who manage the system, or those persons directly responsibie for gathering the e i i
Si ) . iF:'\{ormation, the in(ogrma(ionysubmi(ted is, (c‘:me best of m;l kno&\edge and genef, lrge, Principal Environmental Engineer 423 843-6700 06 12 13
fte Vice President accurate, and complete. | am aware that there are significant penalties for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE
information, inctuding the possibility of fine and imprisonment for knowing violations. OFFICER OR AUTHORIZED AGENT AREA NUMBER YEAR| MO DAY
TYPED OR PRINTED CODE N

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

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

Page 1 of 1



PERMITTEE NAME/ADDRESS  (include Facility Name/Location if Different) NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES}) waJ0OR Form Approved.

Neme __ TVA-SEQUOYAH NUCLEARPLANT DISCHARGE MONITORING REPORT  (DMR) (SUBR 01) OMB No. 2040.0004

 _ _ _(NTEROFFICESB2A) _ _ _ _ _ T TN0026450 118 G| F-FINAL
. —_.__.SODDY-DAISY _TN37384 __ _ __ ___ __ __ PERMIT NUMBER | DISCHARGE NUMBER| WASTEWATER & STORM WATER
Facilty  _TVA - SEQUOYAHNUCLEARPLANT
Location HAMILTONCOUNTY _ IONITORING PERIO! EFFLUENT
e YEAR MO DAY YEAR MO DAY w NO DISCHARGE e
ATTN: Stephanie A. Howard rom| 06 | 11 | 01 Toi 06 | 11 | 30 o o
NOTE: Read instructions before completing this form.
PARAMETER : QUANTITY OR LOADING : QUALITY OR CONCENTRATION NO. FRE(C)#ENCY SAMPLE
EX ANALYSIS |~ TYPE
AVERAGE MAXIMUM UNITS MINIMUM AVERAGE MAXIMUM UNITS
OXYGEN, DISSOLVED (DO) SAMPLE etk dkkok ok dkkkkk " Fede ek de e P
MEASUREMENT - 19
00300 1 0 0 e MGI/L
EFFLUENT GROSS VALUE _ ~+DAILY:MN:
SOLIDS, TOTAL SUSPENDED SAMPLE dededed et W dedede ok ok ke - Jk ke ke ok ok e A e e ke e ok
MEASUREMENT ' 18
00530 1 0 0 MGIL
EFFLUENT GROSS VALUE o Lo
SOLIDS, SETTLEABLE SAMPLE - - "
MEASUREMENT
00545 1 0 O MLIL
EFFLUENT GROSS VALUE . g 2
FLOW, IN CONDUIT OR THRU SAMPLE 03 ek ak ko e -
TREATMENT PLANT MEASUREMENT ' :
50050 1 0 0 MGD
EFFLUENT GROSS VALUE 3
SAMPLE
MEASUREMENT
SAMPLE (
MEASUREMENT
SAMPLE
MEASUREMENT
L L
NAME/MITLE PRINCIPAL EXECUTIVE OFFICER |i Certify under penalty of law that this document and ail attachments were prepared under my . TELEPHONE DATE
direction or supervision in accordance with a system designed to assure that qualified personnel W« @t a/(
J. Randy Douet properly gather and evaluate the information submitted. Based on my inquiry of the person or . -
persons who manage the system, or those persons directly responsible for gathering the o H H
Site Vice Presi information, the information submitted is , to the best of my knowledge and belief, true, Principal Environmental Engineer 423 843-6700 06 12 13
- Site Vice President accurate, and compliete. | am aware that there are significant penaities for submitting false SIGNATURE OF PRINCIPAL EXECUTIVE |
information, including the possibility of fine and imprisonment for knowing violations. HORIZ| A
TYPED OR PRINTED OFFICER OR AUT O ED AGENT /é%%AE L NUMBER YEAR| MO Dij

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

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



